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SUMMARY

A bioassay of technical-grade nitrofen for possible carcinogen-
icity was conducted using Osborne-Mendel rats and B6C3Fl mice.
Nitrofen was administered in the feed, at either of two concentra-
tions, to groups of 50 male and 50 female animals of each species.
The time-weighted average high and low dietary concentrations of
nitrofen were 3656 and 2300 ppm for male rats, 2600 and 1300 ppm for
female rats, and 4696 and 2348 ppm for both male and female mice,
respectively. After a 78-week treatment period, observation of the
low dose and control male and all female rats continued for an addi-
tional 32 weeks; observation of the high dose male rats continued
for an additional 4 weeks. All mice were observed for an additional
12 weeks after the 78-week treatment period.

For each species, 20 animals of each sex were placed on test as
controls. No nitrofen was added to their diet.

The incidence of carcinomas of the pancreas had a statistically
significant positive association with concentration of nitrofen in
the diet of female rats. The incidence of this tumor in high dose
female rats was significant when compared to controls. Poor survival
related to chemical toxicity precluded the evaluation of the carcino-
genicity of nitrofen in male rats.

In mice of both sexes, the incidence of hepatocellular carcinoma
at both high and low dose levels was highly significant when compared
to the controls. The incidence of hemangiosarcoma of the liver had a
statistically significant relationship with nitrofen concentration in
the diet for mice of both sexes, and the incidence in high dose male
mice was significant when compared to controls.

The results of this study indicate that orally administered
technical-grade nitrofen is a liver carcinogen in B6C3Fl mice of both
sexes, Nitrofen is also carcinogenic to female Osborne-Mendel rats.
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I. INTRODUCTION

Nitrofen (NCI No. C00420), a substituted diphenyl ether, is one
of several agricultural pesticides selected for bioassay by the
National Cancer Institute because of a lack of adequate chronic
toxicity data.,

The Chemical Abstracts Service (CAS) Ninth Collective Index

(1977) name for this compound is 2,4-dichloro-1-(4-nitrophenoxy)-
benzene.* It is also known as 2,4-dichlorophenyl-p-nitrophenyl
ether, nitrophene, Tok E-25, and Nip.

Nitrofen is a selective contact herbicide used for pre- and post-
emergence control of annual grasses and broadleaf weeds on a variety
of food crops (Weed Science Society of America, 1974).

Postemergence treatment is restricted to certain highly tolerant
crops and involves spraying the crops with 4 to 6 pounds of active
ingredient per acre in a water carrier. For preemergence treatment,
the spray is applied at a similar rate directly to the soil (Weed
Science Society of America, 1974).

Although specific production figures are unavailable, the listing

of nitrofen in the 1975 Directory of Chemical Producers, U.S.A.

(Stanford Research Institute, 1975) implies an annual commercial
production in excess of 1000 pounds or $1000 in value.
Occupational exposure to nitrofen, primarily through inhalation

and dermal contact, may occur among workers at pesticide production

*
The CAS registry number is 1836~75-5.
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facilities and among agricultural workers engaged in treatment of
crops with the chemical. The major route of exposure for the general
population, however, is ingestion due to possible persistence of
residual quantities of nitrofen on food crops.

Adverse effects noted in agricultural workers following excessive
exposure to nitrofen over prolonged periods of time include reduction
in hemoglobin and leukocyte counts, inhibition of serum cholinesterase
and abnormalities in erythrocyte catalase and serum transaminase
levels (Doroshenko, 1975). 1In addition, dermal contact with the
concentrated emulsion (Tok E-25) may cause skin irritation (Weed

Science Society of America, 1974).



II. MATERIALS AND METHODS

A. Chemicals

Nitrofen, 2,4-dichloro-1-(4-nitrophenoxy) benzene, was purchased
from Rohm and Haas Chemical Company by Hazleton Laboratories America,
Inc., Vienna, Virginia, where the chemical analysis was performed.
The manufacturer's analysis indicated a purity of approximately
87 percent. Gas—liquid chromatography (GLC), utilizing the internal
standard assay, suggested a purity of greater than 80 percent. The
observed melting point (58° to 68°C) suggested the presence of
significant impurities, because of its wide range and variance from
that reported as an FDA standard (71° to 72°C). GLC total area
analysis indicated the presence of at least five impurities.

The material was analyzed by GLC total area analysis after
having been stored for one year. Five impurities were again detected
and, although the change in area suggested a different distribution
of these substances, no significant change in purity of the compound
over the 12-month period was indicated. The nature of the impuri-
ties, as suggested by the manufacturer, include xylene, dichlorophenol,
p-chloronitrobenzene, and chloronitrodiphenyl ethers.

Throughout this report the term nitrofen is used to represent
this technical-grade material.

B. Dietary Preparation

The basal laboratory diet for both control and dosed animals

consisted of 2 percent Duke's™ corn oil (S. F. Sauer Company)
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by weight added to Wayne Lab-BloxCDmeal (Allied Mills, Inc.). Fresh
mixtures of nitrofen in corn oil were prepared each week and stored
in the dark. The mixtures of nitrofen in corn oil were incorporated
into the appropriate amount of the basal laboratory diet in a twin-
shell blender fitted with an accelerator bar.
C. Animals

Two animal species, rats and mice, were used in the carcinogeni-
city bioassay. The Osborne~-Mendel rat was selected on the basis of a
comparative study of the tumorigenic responsiveness to carbon tetra-
chloride of five different strains of rats (Reuber and Glover, 1970).
The B6C3Fl mouse was selected because it has been used by the NCI for
carcinogenesis bioassays and has proved satisfactory in this capacity.

Rats and mice of both sexes were obtained through contracts with
the Division of Cancer Treatment, National Cancer Institute. The
Osborne~Mendel rats were procured from the Battelle Memorial Institute,
Columbus, Ohio, and the B6C3Fl mice were obtained from the Charles
River Breeding Laboratories, Inc., Wilmington, Massachusetts. Upon
receipt, animals were quarantined for at least 10 days, observed for
visible signs of disease or parasites, and assigned to the various
treatment and control groups.

D. Animal Maintenance

All animals were housed by species in temperature- and humidity-
controlled rooms. The temperature range was 20° to 24°C and the

relative humidity was maintained between 45 and 55 percent. The air



conditioning system in the laboratory provided filtered air at a
rate of 12 to 15 complete changes of room air per hour. Fluorescent
lighting was provided on a 12-hour-daily cycle. The rats were indi-
vidually housed in suspended galvanized-steel wire-mesh cages with
perforated floors. Mice were housed by sex in groups of 10 in solid-
bottom polypropylene cages equipped with filter tops. Sanitized
cages with fresh bedding (Sanichipsca Shurfire) were provided once
each week for mice. Rats received sanitized cages with no bedding
with the same frequency. Food hoppers were changed and heat-
sterilized once a week for the first 10 weeks and once a month there-
after. Fresh heat-sterilized glass water bottles were provided three
times a week. Food and water were available ad libitum.

The nitrofen-treated and control rats were housed in the same
room with rats treated with* trifluralin (1582-09-8), dioxathion (78-
34-2), dicofol (115-32-2), endosulfan (115-29-7), and mexacarbate
(315-18-4)., All mice used in the nitrofen study, including controls,
were housed in the same room with mice treated with trifluralin (1582-
09-8), dioxathion (78-34-2), sulfallate (95-06-7), p,p'~DDT (50-29-3),
methoxychlor (72-43-5), p,p'-DDE (72-55-9), p,p'-TDE (72-54-8), dico-
fol (115-32-2), pentachloronitrobenzene (82-68-8), clonitralid (1420-
04-8), endosulfan (115-29-7), chlorobenzilate (510-15-6), mexacarbate
(315-18-4), amitrole (61-82-5), acetylaminofluorene (53-96-3), and

safrole (94-59-7).

*
CAS registry numbers are given in parentheses.



E. Selection of Initial Concentrations

In order to establish the maximum tolerated doses of nitrofen for
administration to treated animals in the chronic studies, 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. Nitrofen was premixed with a small
amount of corn oil. The mixture was then incorporated into the basal
laboratory diet and fed ad libitum to five of the six rat groups at
concentrations of 1000, 1780, 3160, 5620, and 10,000 ppm and to five
of the six mouse groups at concentrations of 1780, 3160, 5620, 10,000
and 17,800 ppm. The sixth group of each species served as a control
group, receiving only the basal laboratory diet. The dosed dietary
preparations were administered for a period of 6 weeks, followed by
a 2-week observation period during which all animals were fed the
basal diet of corn o0il and laboratory chow.

A dosage inducing no mortality and resulting in a retardation
in body weight gain (a retardation of approximately 20 percent) was
to be selected as the initial high dose. When weight gain criteria
were not applicable, mortality data alone were utilized.

In the male and female rats, no deaths were observed at any
concentration. In males, body weight gain retardation, expressed as
a percentage of the weight gain of the controls, was 10 and 25 per-
cent at concentrations of 3160 and 5620 ppm, respectively. In

females, body weight gain retardation was 17 and 26 percent at



concentrations of 1780 and 3?60 ppm, respectively. The initial high
doses selected for the rat chronic bioassay were 4600 ppm for males
and 2600 ppm for females,

In mice, retardation in body weight gain, although not clearly
dose-related, was observed at concentrations of 3160 ppm and above.
At the 3160 ppm concentration, body weight gain reduction was 12 per-
cent for male mice and 8 percent for female mice. At 5620 ppm, body
weight gain reduction was 37 percent for male mice and 40 percent for
female mice. One male died at 5620 ppm. Mortality increased with
concentration in both sexes. The initial high dose selected for the
chronic study was 3550 ppm for both male and female mice.

F. Experimental Design

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

At the initiation of the study the high dose, low dose, and con-
trol rats were all approximately 7 weeks old. The high and low con-
centrations of nitrofen initially utilized for male rats were 4600
and 2300 ppm, respectively. For female rats the initial high and low
concentrations were 2600 and 1300 ppm, respectively. During week 46
the concentration administered to the high dose male rats was de-
creased to 2300 ppm as intolerance to the higher dosage was observed.

All high and low dose rats were treated for 78 weeks. The low dose



TABLE 1

DESIGN SUMMARY FOR OSBORNE-MENDEL RATS
NITROFEN FEEDING- EXPERIMENT

INITIAL OBSERVATION PERIOD TIME-WEIGHTED
GROUP NITROFEN a TREATED UNTREATED AVERAGE b
SIZE CONCENTRATION (WEEKS) (WEEKS) CONCENTRATION
MALE
CONTROL 20 0 110 0
LOW DOSE 50 2300 78 2300
0 32
HIGH DOSEC 50 4600 45 3627
2300 33
0 5
FEMALE
CONTROL 20 0 110 0
LOW DOSE 50 1300 78 1300
0 32
HIGH DOSE 50 2600 78 2600
0 32

a . . sy
Concentrations in parts per million.

% (concentration X weeks received)

b... . .
Time~weighted average concentration = —
g g % (weeks receiving treatment)

c . . .
These animals were terminated in week 83.



TABLE 2

DESIGN SUMMARY FOR B6F3F1 MICE
NITROFEN FEEDING EXPERIMENT

INITIAL OBSERVATION PERIOD TIME-WEIGHTED
GROUP NITROFEN a TREATED UNTREATED AVERAGE b
SIZE CONCENTRATION (WEEKS)  (WEEKS) CONCENTRATION
MALE
CONTROL 20 0 90 0
LOW DOSE 50 1775 6 2348
2000 15
2500 57
0 12
HIGH DOSE 50 3550 6 4696
4000 15
5000 57
0 12
FEMALE
CONTROL 20 0 90 0
LOW DOSE 50 1775 6 2348
2000 15
2500 57
0 12
HIGH DOSE 50 3550 6 4696
4000 15
5000 57
0 12

a . . c9q:
Concentrations in parts per million.

Z(concentration X weeks received)
Z (weeks receiving treatment)

Time-weighted average concentration =



and control males were observed for an additional 32 weeks during
which they were maintained on the basal laboratory diet and corn oil
mixture. The high dose males were observed for an additional 4 weeks
after treatment, during which they were maintained on the basal labo-
ratory diet and corn oil mixture. All surviving high dose male rats
were sacrificed during week 83 of the study. High and low dose female
rats were treated for 78 weeks and then received the basal diet and
corn oil for an additional 32-week observation period.

At the initiation of the study all mice were approximately
weeks old. The high and low doses initially administered to the male
and female mice were 3550 and 1775 ppm, respectively. During week 7
the high and low dosages administered to the male and female mice
were increased to 4000 and 2000 ppm, respectively, as the animals had
apparently tolerated the previous dosages. Dosages were increased
again during week 22, to 5000 ppm for the high dose male and female
mice, and to 2500 ppm for the low dose male and female mice. The
treated mice were maintained on these nitrofen concentrations for 57
weeks, followed by a 12-week observation period during which the
animals received the basal diet and corn oil. Control mice received
the basal ‘diet and corn oil for the entire study.

Both rat and mouse control groups were maintained and observed
in the same manner as the treated animals.

G, Clinical and Histopathologic Examinations

Animals were weighed immediately prior to initiation of the

experiment. From the first day, all animals were inspected daily
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for mortality. Body weights, food consumption, and data concerning
appearance, behavior, signs of toxic effects, and incidence, size,
and location of tissue masses were recorded at weekly intervals for
the first 10 weeks and at monthly intervals thereafter. The presence
of tissue masses was determined by observation and palpation of each
animal.

A necropsy was performed on each animal regardless of whether it
died, was killed when moribund, or was sacrificed at the end of the
bioassay. The animals were euthanized by exsanguination under sodium
pentobarbital anesthesia, and were immediately necropsied. The histo-
pathologic examination consisted of gross and microscopic examination
of major tissues, organs, or gross lesions taken from sacrificed ani-
mals and, whenever possible, from animals found dead.

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) and
bile duct, pancreas, esophagus, stomach, small intestine, large in-
testine, kidney, urinary bladder, pituitary, adrenal, thyroid, para-
thyroid, pancreatic islets, testis, prostate, brain, muscle, uterus,
mammary gland, and ovary.

Tissues for which slides were prepared were preserved in 10 per-
cent buffered formalin, embedded in paraffin, sectioned, and stained

with hematoxylin and eosin prior to microscopic examination. An
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occasional section was subjected to special staining techniques for
more definitive diagnosis.

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 placed on experiment in each group.

H. Data Recording and Statistical Analyses

Pertinent data on this experiment have been recorded in an auto-
matic data processing system, the Carcinogenesis Bioassay Data System
(Linhart et al., 1974). The data elements include descriptive infor-
mation on the chemicals, animals, experimental design, clinical obser-
vations, 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.

These data were analyzed using the statistical techniques
described in this section. Those analyses of the experimental results
that bear on the possibility of carcinogenicity are discussed in the
statistical narrative sections.

Probabilities of survival were estimated by the product-limit

procedure of Kaplan and Meier (1958) and are presented in this report
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in the form of graphs. Animals were statistically censored as of the
time that they died of other than natural causes or were found to be
missing; animals dying from natural causes were not statistically
censored. Statistical analyses for a possible dose-related effect on
survival used the method of Cox (1972) for testing two groups for
equality and used Tarone's (1975) extensions of Cox's methods for
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 Qas 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
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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 correct{on 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.
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 di-
rection of the significant trend was a positive dose relationship.
This method also provides a two—tailed test of departure from linear
trend.

A time—adjusted analysis was applied when numerous eafly deaths
resulted from causes that were not associated with the formation of
tumors. In this analysis, deaths that occurred before the first tu-
mor 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
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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 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 animels
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
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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
would be within the interval calculated from the experiment. When
the lower limit of the confidence interval is greater than one, it
can be inferred that a statistically significant result (a P < 0.025
one-tailed test when the control incidence is not zero, P < 0.050
when the control incidence is zero) has occurred. When the lower
limit is less than unity but the upper limit is greater than unity,
the lower limit indicates the absence of a significant result while
the upper limit indicates that there is a theoretical possibility
of the induction of tumors by the test chemical which could not be

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

A. Body Weights and Clinical Observations

As indicated in Figure 1, a dose-related depression of body
weight gain was observed in males and females throughout the 78-week
treatment period. Growth curves for rats surviving beyond the
treatment period tend to converge.

All animals exhibited generally normal appearance and behavior
during the first 10 weeks of the study with the exception of intermit-
tent observations of hunched appearance, abdominal urine stains, and
labored respiration in a few treated rats. Beginning in week 14, a
hunched appearance was observed in a gradually increasing number of
treated rats and by week 78, at cessation of treatment, 75 percent of
the low dose and 95 percent cof the high dose rats appeared hunched.
Urine stains and a slight decrease in body weight gain were also
evident, particularly in the high dose groups. A bloody-appearing
vaginal discharge was intermittently observed in one to five females
in each of the treatment groups during the second year of the study
and was consistently noted in these animals during the the last
3 months.

Respiratory signs, characterized by labored respiration, wheez-
ing, and/or nasal discharge were observed at a low to moderate
incidence in all groups during the second year of the study. The
incidence increased as the animals aged. At termination of the

study in week 110, most of the surviving treated and control rats
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appeared hunched and were showing respiratory signs. Other signs
often associated with aging that were noted at comparable rates in
all groups included sores on the body and/or extremities, localized
alopecia, reddened or squinted eyes, rough or stained fur, bloating,
and palpable nodules or tissue masses. Isolated, apparently spon-
taneous symptoms observed in one or two rats included incoordination,
ataxia, pale appearance, and hyperactivity.

B. Survival

The estimated probabilities of survival for male and female rats
in the control and nitrofen—treated groups are shown in Figure 2.

For male rats the Tarone test for positive association between
increased dosage and accelerated mortality was significant (P < 0.001).
The departure from linear trend was also significant (P < 0.001),
principally because of the accelerated mortality in the high dose
group. Fifty percent of the high dose males were dead by week 45;
the 15 males still surviving by week 83 were then sacrificed.

Sixty percent of the low dose and 45 percent of the control
group survived until the end of the study. As such, there were
adequate numbers of low dose and control males, but inadequate num-
bers of high dose males, at risk to perform a meaningful statistical
analysis of the incidence of late—developing tumors.

For female rats the Tarone test indicated a significant (P =

0.032) positive association between increased dosage and accelerated

19



PROBABILITY OF SURVIVAL

PROBABILITY OF SURVIVAL

1.0 ‘_‘ | 10
] Ty i
0.8 — 08
4 l.. I
05 I 0.6
. I i
0.4 — L—-,_L-. 04

gy R,
. ) i
— CONTROL.
0.2 02
(sesanssass LOW DOSE
T o o = HIGH DOSE -
MALE RATS
00 T 1 T T T T ] T T T T I T Y 00
0 15 30 45 60 7% 90 106 120
TIME ON TEST (WEEKS)
1.0 10
B e I
14'.'u.;.l...lli
087 ik 8 ‘-3.-1 - 0.8
1 --2-
4 ! i
067 % t—- 0.6
1
T B
0.4 — 04
.J -
evmermeams CONTROL
0.2 | 02
sessencesas LOW DOSE
T = wem o= HIGH DOSE B
FEMALE RATS
00 T { T T T l T T I T T Y T T 00
° 1 30 45 60 75 90 105 120

TIME ON TEST (WEEKS)

FIGURE 2

SURVIVAL COMPARISONS OF NITROFEN CHRONIC STUDY RATS

2



mortality. Survival was adequate in all groups as 56 percent of the
high dose, 74 percent of the low dose, and 80 percent of the control
female rats survived until the end of the study.
C. Pathology

Histopathologic findings on neoplasms in rats are tabulated in
Appendix A (Tables Al and A2); findings on nonneoplastic lesions are
tabulated in Appendix C (Tables Cl and C2).

Long-term dietary intake of nitrofen was associated with an
increased incidence of carcinoma of the pancreas in female rats.
This unusual neoplasm occurred in 2/50 (4 percent) low dose and 7/50
(14 percent) high dose females. These were highly invasive neoplasms
characterized microscopically by the proliferation of anaplastic
epithelial cells forming glands, often sequestered in fibrous tissue,
and ducts and papillary structures that were lined by one or more
cell layers. Marked desmoplasia, ischemic necrosis, inflammation,
and hemorrhage were often associated with these tumors. Most appeared
to be ductal carcinomas, but in some areas, were so highly anaplastic
and poorly differentiated that little pattern was observed. Poorly
formed acini occasionally were recognized, consisting of polygonal,
highly basophilic cells with abundant cytoplasm and hyperchromatic
nuclei, but zymogen granules were not observed. Peritoneal spread and
invasion of abdominal viscera were common, and all metastasized to the

lung.
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An equivocal increased incidence of neoplasms affecting the
reproductive system of female rats was observed including the follow-
ing: in the vagina, a squamous—cell carcinoma in 1/50 (2 percent)
high dose females; in the uterus, a squamous—cell carcinoma in 1/50
(2 percent) low dose females; and uterine adenocarcinomas in 1/50 (2
percent) low dose and 1/49 (2 percent) high dose females. 1In the
ovary, a granulosa-cell carcinoma appeared in 1/20 (5 percent)
control and 1/50 (2 percent) low dose females, cystadenocarcinoma in
1/56 (2 percent) low dose females, and granulosa-cell tumors in 4/49
(8 percent) high dose females. Although these types of neoplasms
occurred in small numbers, the vaginal and uterine carcinomas repre-
sent unusual forms of neoplasia in this strain. There were 3/50
(6 percent) histiocytic malignant lymphomas of multiple organs and
1/49 (2 percent) lymphocytic malignant lymphoma of the uterus in
high dose females. A variety of other neoplasms were seen in all
groups but appeared unrelated to treatment.

In male rats, a life-shortening effect related to intake of
nitrofen was observed, particularly in high dose males. The high
dose male group was terminated in week 83 because only 15 animals
remained in the study. The principal toxic effect of nitrofen in the
high dose male group was massive hemorrhage involving the genitalia
and pelvic cavity. Massive centrilobular necrosis, a sequela of
hypoxia due to acute hemorrhage, was frequently recognized in the

livers of high dose animals. 1In low dose males, a high incidence
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of chronic pneumonia, probably exacerbated by stress, was observed.
Although a carcinogenic effect was not demonstrated in male rats,
the possible masking effects of toxicity with early mortality should
not be dismissed.

Increased incidences of malignant tumors of the pancreas and
of the reproductive system provided evidence of carcinogenicity
in female rats. The absence of histopathologic evidence of carcino-
genicity in male rats could be the result of abbreviated life spans
due to compound-related toxicity.

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 for every type
of tumor that was observed in more than 5 percent of any of the
nitrofen-dosed groups of either sex is included.

Two control groups were used for statistical analyses: the
control group originally assigned to nitrofen in the experimental
design (designated in this section as the '"matched" control group)
and a pooled control group which combined the controls from the
studies of nitrofen, chlorobenzilate, endosulfan, and mexacarbate.
Each chlorobenzilate control group had 50 rats, each of the other
groups had 20. The control rats used for the pool were of the same
strain, were housed in the same room, were tested concurrently for

over a year, and were diagnosed by the same pathologists.

23



74

TABLE 3

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT
SPECIFIC SITES IN MALE RATS TREATED WITH NITROFEN"

POOLED MATCHED Low HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL CONTROL DOSE DOSE
Subcutaneous Tissue: Fibroma or 7/109(0.06) 3/20(0.15) 3/50(0.06) 0/50(0.00)
P Values® N.S. P = 0.012(N) N.S. P = 0.021%%(N)
Relative Risk (Pooled Control)d — - 0.934 0.000
Lower Limit - -— 0.161 0.000
Upper Limit -— —-— 3.880 1.128
Relative Risk (Matched Control)? — — 0.400 0.000
Lower Limit —-— —-— 0.060 0.000
Upper Limit -— -— 2.801 0.659
Weeks to First Observed Tumor — 107 89 -—
Pitultary: Chromophobe Adenoma® 12/100(0.12) 2/20(0.10) 9/46(0.20) 1/44(0.02)
P Values® N.S. N.S. N.S. N.S.
Departure from Linear Trend P = 0.025 P = 0.031 - -
Relative Risk (Pooled Cm'ltw:ol)d - —— 1.630 0.189
Lower Limit -— —-— 0.647 0.004
Upper Limit -— —-— 3.868 1.212
Relative Risk (Matched Control)? - — 1.957 0.227
Lower Limit — —-_— 0.462 0.004
Upper Limit -— — 17.603 4.167
Weeks to First Observed Tumor ——— 71 99 84
Thyroid: Follicular-Cell Adenomab 6/108(0.06) 1/20(0.05) 7/50(0.14) 0/47(0.00)
P Values® N.S. N.S. N.S. N.S.
Departure from Linear Trend P = 0,006 P = 0.019 -— m——
Relative Risk (Pooled Control)? - — 2.520 0.000
Lower Limit —-—— -— 0.760 0.000
Upper Limit -— -— 8.549 1.440
Relative Risk (Matched Control)d — - 2,800 0.000
Lower Limit —_— — 0.402 0,000
Upper Limit _— —- 123,408 7.942
Weeks to First Observed Tumor -— 103 90 -




TABLE 3

(CONTINUED)
POOLED MATCHED LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL CONTROL DOSE DOSE
Thyroid: Follicular-Cell Adenoma or Carcinoma’ 9/108(0.08) 2/20(0.10) 8/50(0.16) 0/47(0.00)
P Values® N.S. N.S. N.5. N.S,
P = 0.035%(N)
Departure from Linear Trend P = 0.010 P = 0.042 — —
Relative Risk (Pooled Contro1)d — - 1.920 0.000
Lower Limit — — 0.681 0.000
Upper Limit -— — 5.226 ¢.877
Relative Risk (Matched Contro1)? — — 1.600 0.000
Lower Limit — — 0.364 0.000
Upper Limit — -— 14.699 1.429
Weeks to First Observed Tumor — 103 90 ———
Thyroid: C-Cell Adenoma’ 0/108¢0.00) 0/20(0.00) 1/50(0.02) 2/47(0.04)
P Values® N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)d — - Infinite Infinite
Lower Limit —— -— 0.114 0.671
Upper Limit —-— -_— Infinite Infinite
Relative Risk (Matched Control)d — — Infinite Infinite
Lower Limit — — 0.022 0.130
Upper Limit — _— Infinite Infinite
Weeks to First Observed Tumor — —— 112 58
Mammary Gland: Adenocarcinoma, NOSP 3/109(0.03) 1/20(0.05) 2/50(0.04) 0/50(0.00})
P Values® N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)d — — 1.453 0.000
Lower Limit —— — 0.124 0.000
Upper Limit — — 12.215 3.635
Relstive Risk (Matched Control)? — — 0.800 0.000
Lower Limit — — 0.045 0.000
Upper Limit — — 46.273 7.475

Weeks to First Observed Tumor —_— 111 83 —
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TABLE 3

(CONCLUDED)
POOLED MATCHED LOW HIGH

TOPOGRAPHY :MORPHOLOGY CONTROL CONTROL DOSE DOSE
Mammary Gland: Fibroadenomab 1/109(0.01) 0/20(0.00) 2/50(0.04) 0/50(0.00)
P Values® N.s. N.S. N.S.
Relative Risk (Pooled Conttol)d -— -— 4,360 0.000

Lower Limit -—— — 0.231 0.000

Upper Limit —-— e 252.025 40.652
Relative Risk (Matched Com:rol)d — -— Infinite -—=

Lower Limit —_— —— 0.123 ——

Upper Limit —-— ——— Infinite -
Weeks to First Observed Tumor — —-— 111 -

%posed groups received time-weighted average doses of 2300 and 3627 ppm in feed.
bNumber of tumor-bearing animals/number of animals examined at site (proportion).

cBeneath the incidence of each of the controls is the probability level for the Cochran-Armitage test for dose-related trend in proportions when it is
below 0.05, otherwise N.S. - not significant. Departure from linear trend is noted whep it is below 0.05 for any comparison. Beneath the dose group
incidence is the probability level for the Fisher exact (conditional) test for the comparison of that dose group with the pooled control group (*) and
the matched control group (**) when either is below 0.05, otherwise N.S. - not significant.

(N) Less incidence in the dose group(s) than in a control group results in a negative indication.

dRelative Risk of the treated group versus the control group is shown along with the lower and upper limit of the 95% confidence interval for that
relative risk.
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TABLE 4

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT
SPECIFIC SITES IN FEMALE RATS TREATED WITH NITROF

. POOLED MATCHED LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL CONTROL DOSE DOSE
Subcutaneous Tissue: Fibromab 6/110(0.05) 2/20(0.10) 0/50(0.00) 0/50(0.00)
P Values® P = 0.029(N) P = 0.024(N) N.S. N.S.
Departure frow Limear Trend — P = 03,042 —— —-—
Relative Risk (Poeled Control)? — — 0.000 0.000
Lower Limit — — 0.000 0.000
Upper Limit -— -— 1.381 1.381
Relative Risk (Matched Control)? — — 0.000 0.000
Lower Limit —— — 0.000 0.000
Upper Limit — -— 1.345 1.345
Weeks to First Observed Tumor — i1 —— ——
Hematopoietic System: Lymphouab 1/110(0.01) 0/20(0.00) 0/50(0.00) 4/50(0.08)
P Values® P = 0,016 P = 0.039 N.S. P = 0.033*%
Relative Risk (Pooled Control)d — — 0.000 8.800
Lower Limit — — 0.000 0.898
Upper Limit -— — 41.028 424.104
Relative Risk (Matched Control)? — — — Infinite
Lower Limit — — — 0.386
Upper Limit — — — Infinite
Weeks to First Observed Tumor — — — 88
Pituitary: Chromophobe Adenoma® 37/107(0.35) 3/18(0.17) 15/49(0.31) 18/48(0.38)
P Values® ¥.S. N.S. N.5. N.S.
Relative Risk (Pooled Contro1)d — — 0.885 1.085
Lower Limit — -— 0.496 0.645
Upper Limit — — 1.469 1.717
Relative Risk (Matched Control)d — — 1.837 2.250
Lower Limit -_— — 0.618 0.783
Upper Limit — -——— 9.084 10.870
Weeks to First Observed Tumor ——— 98 103 105
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TABLE 4
(CONTINUED)

POOLED MATCHED Low HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL CONTROL DOSE DOSE
Thyroid: Follicular-Cell Adenoma® 4/108(0.04) 1/19(0.05) 2/49(0.04) 4/50(0.08)
P Values® N.S. N.S. N.S. N.S.
Relative Risk (Pooled Comtro1)? - — 1.102 2.160
Lower Limit — — 0.103 0.418
Upper Limit —— — 7.363 11.071
Relative Risk (Matched Control)d — _— 0.776 1.520
Lower Limit ——— -— 0.044 0.168
Upper Limit — — 44.838 73.309
Weeks to First Observed Tumor -— 111 103 112
Thyroid: Follicular-Cell Adenoma or Carcinoma® 5/108(0.05) 2/19(0.11) 3/49(0.06) 4/50(0.08)
P Values® N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)d -— —— 1.322 1.728
Lower Limit — — 0.211 0,357
Upper Limit -— — 6.470 7.632
Relative Risk (Matched (:cnt:l.'ol)d — - 0.582 0.760
Lower Limit — — 0.074 0.122
Upper Limit — — 6.640 8.007
Weeks to First Observed Tumor -— 111 103 112
Thyroid: C-Cell Adenoma or Car:c:i.v:n'rmab 6/108(0.06) 0/19(0.00) 3/49(0.06) 2/50(0.04)
P Values® N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)? — — 1.102 0.720
Lower Limit —— —— 0.184 0.073
Upper Limit ——— - 4,897 3.836
Relative Risk (Matched Com:x:ol)d -— —— Infinite Infinite
Lower Limit — —— 0.243 0.117
Upper Limit — —-_— Infinite Infinite
Weeks to First Observed Tumor — — 112 112




TABLE 4
(CONTINUED)

POOLED MATCHED LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL CONTROL DOSE DOSE
Pancreas: Carcinoma, N()Sb 0/110(0.00) 0/20(0.00) 2/50(0.04) 7/50(0.14)
P Values® P<0.001 P = 0.021 N.S. P< 0.001%
Relative Risk (Poolad Control)? -— — Infinite Infinite
Lower Limit — -— 0.640 4,206
Upper Limit -— - Infinite Infinite
Relative Risk (Matched Cont:l:ol)cl —_— — Infinite Infinite
Lower Limit —-— -— 0.123 0.809
Upper Limit -— — Infinite Infinite
Weeks to First Observed Tumor —-— - 94 70
Mammary Gland: Adenocarcinoma, NOSb 3/110(0.03) 1/20(0.05) 3/50(0.06) 4/50(0.08)
P Values® P = 0.094 N.s. N.S. N.S.
Relative Risk (Pooled Control)d -— —-— 2.200 2,933
Lower Limit —-— - 0.303 0.509
Upper Limit —-— _— 15,792 19.228
Relative Risk (Matched Control)? — — 1.200 1.600
Lower Limit -— - 0.105 0.175
Upper Limit —-— ——— 61.724 77.169
Weeks to First Observed Tumor — 98 14 94
Mammary Gland: Fibroadenomab 32/110(0.29) 7/20(0.35) 10/50(0.20) 12/50(0.24)
P Values® N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)? — -— 0.688 0.825
Lower Limit —-— —-— 0.324 0.419
Upper Limit — — 1.300 1.483
Relative Risk (Matched Control)? -— — 0.571 0.686
Lower Limit — -— 0.240 0.305
Upper Limit -— — 1.558 1.806
Weeks to First Observed Tumor — 111 89 112
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TABLE 4
(CONTINUED)

POOLED MATCHED Low RIGH
TOPOGRAPHY : MORPHOLOGY CONTROL CONTROL DOSE DOSE
Mammary Gland: Fibroma or Fibroadenomab 32/110(0.29) 7/20(0.35) 11/50(0.22) 12/50(0.24)
P Values® N.S5. N.S. N.S. N.S.
Relative Risk (Pooled Com:::ol)d — —_— 0.756 0.825
Lower Limit — — 0.371 0.427
Upper Limit — —— 1.392 1.493
Relative Risk (Matched Control)? — - 0.629 0.686
Lower Limit — — 0.272 0.305
Upper Limit —_— —_— 1.683 1.806
Weeks to FPirst Observed Tumor — 111 89 112
Uterus: Endometrial Stromal l’oly'pb 8/109(0.07) 2/20(0.10) 3/50(0.06) 1/49(0.02)
P Values® N.S. N.S. N.S. N.S.
Relative Risk (Pooled COntrol)d —-— _— 0.834 0.284
Lower Limit — —— 0.147 0.006
Upper Limit — — 3.222 1.977
Relative Risk (Matched Control)® -— -— 0.612 0.208
Lower Limit —-— — 0.077 0.004
Upper Limit — — 6.860 3.754
Weeks to First Observed Tumor — 111 107 112
Ovary: Granulosa-Cell 'lfumn:b 1/109(0.01) 0/20(0.00) 0/50(0.00) 4/49(0.08)
P Values® P = 0.015 P = 0.038 N.S. P = 0.032*
Relative Risk (Pooled Control)d - —_— 0.000 8.898
Lower Limit — - 0.000 0.905
Upper Limit -— -— 40,652 428.730
Relative Risk (Matched Control)? — — — Infinite
Lower Limit —— —— -— 0.394
Upper Limit — —-_— —-— Infinite

Weeks to First Observed Tumor

112
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TABLE 4
(CONCLUDED)

POOLED MATCHED ow HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL CONTROL DOSE DOSE
Ovary: Granulosa-Cell Tumor or Carcinoma P 2/109(0.02) 1/20(0.05) 1/50(0.02) 4/49(0.08)
P Values® P = 0.050 N.S. N.S. N.S.
Relative Risk (Pooled Control)d — -_— 1.090 4,449
Lower Limit - -— 0.019 0.658
Upper Limit - - 20.319 47.561
Relative Risk (Matched Control)d - — 0.400 1.633
Lower Limit ———— —— 0.005 0.179
Upper Limit — - 30.802 78.704
Weeks to First Observed Tumor —— 99 112 112

%posed groups received time-weighted average doses of 1300 and 2600 ppm in feed.

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

®Beneath the incidence of each of the controls is the probability level for the Cochran~Armitage test for dose-related trend in proportions when it is

below 0.05, otherwise N.S. - not significant.

Departure from linear trend is noted when it is below 0.05 for any comparison.

Beneath the dose group

incidence is the probability level for the Fisher exact (conditional) test for the comparison of that dose group with the pooled control group (*) and
the matched control group (**) when either is below 0.05, otherwise N.S. - not significant.

(N) Less incidence in the dose group(s) than in a control group results in a negative indication.

dRelative Risk of the treated group versus the control group is shown along with the lower and upper limit of the 95% confidence intercal for that

relative risk.



The incidence of carcinomas of the pancreas was high in female
rats. The Cochran—-Armitage test indicated a significant positive
association between increased dosage and elevated tumor incidence
when comparing either the pooled (P < 0.001) or the matched (P =
0.021) control. The Fisher exact test confirmed these results with
a statistically significant comparison (P < 0.001) of the high dose
group to the pooled control. The lower limit of the 95 percent con-
fidence interval on the relative risk of the high dose to the pooled
control was greater than the value one.

In female rats the Cochran-Armitage test showed a significant
positive association between increased dosage and an elevated inci-
dence of lymphomas whether compared to the matched control (P = 0.039)
or to the pooled control (P = 0.016). The Ficher exact test «id not
confirm this increased incidence of lymphomas as the probability level
(P = 0.033) of the comparison of the high dose to the pooled control
was not significant under the Bonferroni criterion.

The incidencs of granulosa-cell tumors of the ovary was also
noted in female rats. The Cochran-Armitage test was significant
in comparisons involving both the pooled (P = 0.015) and the matched
(P = 0.038) controls. The Fisher exact tests did not support these
findings, however, when the Bonferroni criterion was applied. When
the incidences of ovarian carcinomas were combined with the inci-

dences of ovarian granulosa-cell tumors, again the Fisher exact tests



did not indicate that the relationship between treatment and incidence
was statistically significant.

Based upon these results, the statistical conclusion is that in
female Osborne-Mendel rats the incidences of carcinomas of the pan-
creas were associated with the administration of nitrofen at the dose
levels used in this experiment.

In male rats, for C-cell adenomas of the thyroid, the Fisher
exact test comparing the high dose to the pooled control was signifi-
cant (P = 0,031). The Cochran-Armitage test and the Fisher exact test
comparing low dose to control did not confirm this finding. Because
of the poor survival in the high dose male rats, an additional analy-
sis was conducted based upon males that survived at least 52 weeks;
however, no statistically significant results were found. Because of
the lack of supporting results and because only two such tumors were
found in the high dose group, there was insufficient statistical
evidence to conclude that the tumor incidence was associated with the
administration of nitrofen.

To provide additional insight, 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 inter-
vals shown in Tables 3 and 4, the value opme is included; this indi-
cates the absence of statistically significant results. It should
also be noted taat many of the confidence intervals have an upper

limit greater than ome, indicating the theoretical possibility of a
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significantly increased rate of tumor incidence induced in rats by
nitrofen 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

As indicated in Figure 3, weight gain of high dose male mice was
depressed relative to low dose male mice. Mean body weights of male
controls were close to those of low dose males but occasionally fell
as low as those of high dose males. A dose-related depression in body
weight gain was evident for female mice.

During the first year of the bioassay, patterns of appearance
and behavior were generally comparable for treated and control mice
except that body sores and alopecia (usually associated with fighting)
were observed as early as week 2 in the treated males. Other clinical
signs often observed in group—housed laboratory mice were noted at a
comparable rate in control and treated groups. These signs included
a hunched appearance, penile, vulvar, or anal irritation, squinted or
reddened eyes, palpable nodules, and rough or stained fur.

Beginning in week 54 and until termination of the study, bloat-
ing or pronounced abdominal distension was displayed by an increasing
number of treated mice, particularly in the females. Necropsy of
these animals revealed liver tumors that were subsequently diagnosed
as hepatocellular carcinomas.

B. Survival
The estimated probabilities of survival for male and female mice

in the control and nitrofen—treated groups are shown in Figure 4.
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FIGURE 3
GROWTH CURVES FOR NITROFEN CHRONIC STUDY MICE
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For male mice the Tarone test did not indicate a significant
positive association between dosage and mortality. The survival of
the control group was unexpectedly poor, as only 10 percent survived
until the end of the test compared to 34 percent of the high dose and
54 percent of the low dose male mice. Sixty percent of the control
mice were dead by week 67, leaving only eight animals at risk from
late~developing tumors. No common cause for these early deaths could
be detected, but 11 of the 12 had amyloidosis at multiple sites and
chronic inflammation of the kidney.

For female mice, again, the Tarone test did not indicate a sig-
nificant positive association between dosage and mortality. Survival
was adequate in all groups as 62 percent of the high dose, 54 percent
of the low dose, and 85 percent of the control female mice survived
until the end of the study.

C. Pathology

Histopathologic findings on neoplasms in mice are tabulated in
Appendix B (Tables Bl and B2); findings on nonneoplastic lesions are
tabulated in Appendix D (Tables D1 and D2).

Long-term dietary intake of nitrofen was associated with a high
incidence of hepatocellular carcinoma in both sexes and at all dose
levels. This liver tumor occurred in 4/20 (20 percent) control males,
36/49 (73 percent) low dose males, 46/48 (96 percent) high dose males,
36/41 (88 percent) low dose females, and 43/44 (98 percent) high dose

females. These were primarily confined to the liver, but a few
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metastasized. The hepatocellular carcinomas were characterized
microscopically by proliferating eosinophilic or basophilic swollen
hepatocytes forming liver plates usually one or more cells in thick-
ness and by compressed adjacent parenchyma. Although most tumors
were relatively well-differentiated, occasional anaplastic lesions
were composed of intensely basophilic staining hepatocytes forming
pseudo-acini and thick blunted liver plates.

Hemangiosarcoma of the liver occurred in 1/49 (2 percent) low
dose males, 2/48 (4 percent) high dose males, and 4/44 (9 percent)
high dose females. Also considered spontaneous were subcutaneous
fibrosarcomas which were dbserved in 8/44 (18 percent) low dose males
but not in high dose males, matched controls or treated females.

In the urinary bladder, 2/40 (5 percent) high dose males had
transitional-cell carcinomas, while 1/41 (2 percent) high dose
females had a transitional-cell papilloma. These are normally very
infrequent tumors in the urinary bladder of this strain., However,
the low incidence of these lesions does not provide adequate evi-
dence for a carcinogenic effect.

The increased incidence of hepatocellular carcinomas in all
groups of mice receiving nitrofen in the diet provides histopatho-
logic evidence of carcinogenicity in B6C3F1 mice of both sexes.

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 for every type
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TABLE 5

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

. POOLED MATCHED Low HIGH
SOPOGRAPHY :MORPHOLOGY CONTROL CONTROL DOSE DOSE
Subcutaneous Tissue: Fibroma® G/74(0.00) 0/20(0.00) 2/44(0.05) 0/46(0.00)
P Values® N.S. N.S. N.S. N.S.
Departure from Linear Trend P = 0.020 — —— —
Relative Risk (Pooled Conttol)d — -—— Infinite -—

Lower Limit — — 0.494 m——
Upper Limit — — Infinite ——
Relative Risk (Matched Control)d — — Infinite —
Lower Limit -— — 0.140 —
Upper Limit — — Infinite —
Weeks to First Observed Tumor —— — 92 —
Subcutaneous Tissue: Fibrosarcoma’ 3/74(0.04) 0/20(0.00) 8/44(0.18) 0/46(0.00)
P Values® N.S. N.S. P = 0.040%* N.S.
P = 0.014%
Departure from Linear Trend P <0,001 P<0,001 — —
Relative Risk (Pooled COntrol)d -— —— 4,485 0.000
Lower Limit — — 1.142 0.000
Upper Limit — — 24.852 2.673
Belative Risk (Matched Control)® —_ — Infinite —
Lower Limit — —_— 1,086 —-—
Upper Limit o — Infinite —
Weeks to First Observed Tumor — —— 75 ——
Subcutaneous Tissue: Fibroma or Fibrosarcoma’ 3/74(0.04) 0/20(0.00) 10/44(0.23) 0/46(0.00)
P Values® N.s. N.S. P = 0.016%% N.s.
P = (,003%
Departure from Linear Trend P<0.001 P< 0.001 ——— —
Relative Risk (Pooled Control)? — — 5.606 0.000
Lower Limit — — 1.536 0.000
Upper Limit — — 29.925 M 2.673
Relative Risk (Matched (3c>m:x'<s1)d — — Infinite —
Lower Limit -~— -— 1.412 -—
Upper Limit — —— Infinite ——

Weeks to First Observed Tumor —— — 75 ——
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TABLE 5

(CONTINUED)
POOLED MATCRHED LOW HIGH
TOPOGRAPHY ;: MORPHOLOGY CONTROL CONTROL DOSE DOSE
Hematopoietic System: Lymphoma® 1/74(0.01) 0/20(0.00) 1/44(0.02) 0/46(0.00)
P Values® N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)? — -— 1.682 0.000
Lower Limit o— — 0.022 0.000
Upper Limit — —— 129.041 29,957
Relative Risk (Matched Control)® — — Infinite —
Lower Limit — — 0.025 —
Upper Limit -— — Infinite ——
Weeks to First Observed Tumor —_— — 58 —
Liver: Hepatocellular Carcinoma’ 9/74(0.12) 4/20(0.20) 36/49(0.73) 46/48(0.96)
P Values® P<0.001 P< 0.001 P < 0.001%% 2 < 0.001%%
P< 0.001* P< 0.001%
Departure from Linear Trend P = 0.016 ——— - —
Relative Risk (Pooled Control)? — — 6.041 7.880
Lower Limit — —— 3.285 4.927
Upper Limit -— -— 11.623 10.091
Relative Risk (Matched Control)d - - 3.673 4.792
Lower Limit ——— — 1.616 2.360
Upper Limit — — 11.735 8.369
Weeks to First Observed Tumor — 62 58 57
Urinary Bladder: Transitional-Cell Carcinomab 0/69(0.00) 0/20(0.00) 0/47(0.00) 2/40(0.05)
P Values® P = 0.051 N.S. N.S. N.S.
Relative Risk (Pooled Concrol)d -— -— -— Infinite
Lower Limit —— — — 0.510
Upper Limit —— — — Infinite
Relative Risk (Matched Control)? -— — — Infinite
Lower Limit -— —— — 0.153
Upper Limit — — — Infinite
Weeks to First Observed Tumor — — —— 92




TABLE 5

(CONCLUDED)
POOLED MATCHED Low HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL CONTROL DOSE DOSE
All Sites: Hemangiosarcomab 0/74(0.00) 0/20(0.00) 1/44(0.02) 4/48(0.08)
P Values® P = 0.010 P =0.074 N.S. P = 0.022%
Relative Risk (Pooled Ccuntt:ol)d —— -_— Infinite Infinite
Lower Limit —~— ——— 0.090 1.417
Upper Limit —— ——— Infinite Infinite
Relative Risk (Matched Ccr:rntrol)cl -— ——— Infinite Infinite
Lower Limit ——— -— 0.023 0.402
Upper Limit _— —-— Infinite Infinite
Weeks to First Observed Tumor ——— —-— 92 92

2posed groups received time-weighted average doses of 2348 and 4696 ppm in feed.
Prumber of tumor-bearing animals/number of animals examined at site (proportion).

®Beneath the incidence of each of the controls is the probability level for the Cochran-Armitage test for dose-related trend in proportions when it is

below 0.05, otherwise N.S. - not significant. Departure from linear trend is noted when it is below 0.05 for any comparison. Beneath the dose group
incidence is the probability level for the Fisher exact (conditional) test for the comparison of that dose group with the pooled control group (*) and
the matched control group (**) when either is below 0,05, otherwise N.S. - not significant.

'-5 (N) Less incidence in the dose group(s) than in a control group results in a negative indication.

1Relat:ive. Risk of the treated group versus the control group is shown along with the lower and upper limit of the 95% confidence interval for that
relative risk.



TABLE 6

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT

SPECIFIC SITES IN FEMALE MICE TREATED WITH NITROFEN®

POOLED MATCHED Low HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL CONTROL DOSE DOSE
Hematopoietic System: Lymphoma 11/80(0.14) 2/20(0.10) 3/40(0.08) 2/45(0.05)
P Values® P = 0,056 (N) N.S. N.S. N.S.
Relative Risk (Pooled Control)? — — 0.545 0.323
Lower Limit ——— - 0.102 0.036
Upper Limit — — 1.913 1.390
Relative Risk (Matched Control)? — — 0.750 0.444
Lower Limit —-— — 0.095 0.035
Upper Limit ——— —— 3.508 5.844
Weeks to First Observed Tumor ——— 92 91 81
Liver: Hepatocellular Carcinomab 0/80(0.00) 0/19(0.00) 36/41(0.88) 43/44(0.98)
P Values® P <0.001 P<0.001 P <0.001%* P <0.001%*
P <0,001* P < 0.001*
Departure from Linear Trend P<0.001 P<0.001 — -
Relative Risk (Pooled Control)d -— — Infinite Infinite
Lower Limit e — 24.549 30.137
Upper Limit -— - Infinite Infinite
Relative Risk (Matched Control)d — — Infintte Infinite
Lower Limit -— -— -116 7.434
Upper Limit — - Infinite Infinite
Weeks to First Observed Tumox -_— — 62 64
All Sites: Hemangiosarcomab 2/80(0.03) 1/18(0.06) 0/41(0.00) 5/44(0.11)
P Values® P = 0.032 N.S. N.S. N.S.
Relative Risk (Pooled Cm‘x(::::bl)"1 -— — 0.000 4.545
Lower Limit - - 0.000 0,777
Upper Limit — -— 6.570 45.880
Relative Risk (atched Control)? — - 0.000 2.045
Lower Limit -— — 0.000 0.258
Upper Limit — - 8.171 94.395
Weeks to First Observed Tumor _— 87 — 87

2posed groups received time-weighted average doses of 2348
Number of tumor-bearing animals/number of animals examined at site (proportion).

b

and 4696

ppm in feed.

CBeneath the incidence of each of the controls 1s the probability level for the Cochran-Armitage test for dose-related trend in proportions when

it is below 0.05, otherwise N.S. - not significant.

Departure from linear trend is noted when it is below 0.05 for any comparison.

Beneath the

dose group incidence is the probability level for the Fisher exact (conditional) test for the cemparison of that dose group with the pooled comtrol

group (*) and the matched control group (**) when.either is below 0.05, otherwise N.S. - not significant.
(N) Less incidence in the dose group(s) than in a control group results in a negative indication.

dRelative Risk of the treated group versus the comtrol group is shown along with the lower and upper limit of the 95% confidénce interval for that

relative risk.



of tumor that was observed in more than 5 percent of any of the
nitrofen-dosed groups of either sex is included,

Two control groups were used for statistical analyses: the
control group originally assigned to the nitrofen bioassay in the
experimental design (designated in this section as the "matched"
control group) and a pooled control group that combined the con-
trols from the studies of nitrofen, chlorobenzilate, endosulfan, and
mexacarbate. Each of the control groups had 20 mice. The control
mice used for the pool were of the same strain, were housed in the
same room, were tested concurrently for at least one year, and were
diagnosed by the same pathologists.

A high incidence of hepatocellular carcinoma was observed in
dosed mice. For both sexes the Cochran-Armitage test indicated a
highly significant (P < 0.001) positive association between dosage
and tumor incidence when compared with either the matched controls or
the pooled controls. The departure from linear trend was significant
because of the extremely high incidence in both high and low dose
groups. For both sexes, both the high dose and low dose groups had a
significantly (P < 0.001) higher incidence of hepatocellular carci-
nomas than either of the controls. In all cases the lower limit of
the confidence interval on the relative risk was greater than the
value one. Finally, in the historical controls on B6C3Fl mice (com-
piled to date for this specific laboratory by the NCI Bioassay Pro-

gram) hepatocellular carcinomas were found in 13/180 (7 percent) of
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the males and 4/180 (2 percent) of the females, substantially lower
rates than observed in the dosed mice,

Based upon these results the statistical conclusion is that
nitrofen had a carcinogenic effect on the livers of B6C3Fl mice at
the dose levels of this experiment.

Hemangiosarcomas were also noted in both male and female mice.
The Cochran-Armitage test showed a significant positive association
between increased dose and elevated tumor incidence for both males
(P = 0.010) and females (P = 0.032) when compared to the pooled
controls., The Fisher exact test showed a significantly (P = 0.022)
higher incidence in the high dose than in the pooled control for
males, but for females the results were not significant,

Based on these results the statistical conclusion is that the
incidence of hemangiosarcomas in male B6C3Fl mice was associated with
the administration of nitrofen at the dose levels of this experiment.

In low dose male mice the Fisher exact tests showed a signifi-
cantly higher incidence of either fibromas or fibrosarcomas of the
subcutaneous tissue than in the pooled control (P = 0.014); the
comparison of matched control to low dose was not significant under
the Bonferroni criterion. It was questionable, however, whether this
tumor was dose-related since none of these tumors were observed in

the high dose group.

45



V. DISCUSSION

Under the conditions of this study the administration of nitro-
fen was associated with a highly significant incidence of hepatocel-
lular carcinomas and an elevated incidence of hemangiosarcoma of the
liver in mice of both sexes. In female rats, nitrofen was associated
with an increased incidence of carcinomas of the pancreas, and various
tumors of the reproductive system. Because of an accelerated early
mortality, the number of male rats at risk from late—-developing tumors
was inadequate for meaningful statistical analyses.

In mice of both sexes, the incidence of hepatocellular carcinoma
showed a highly significant positive association with concentration
of nitrofen in the diet. The incidences of hepatocellular carcinomas
for each dosed group were highly significant when compared to either
control group. A statistically significant positive association
between dosage and incidence of hemangiosarcomas of the liver was
observed in mice of both sexes. The incidence in the high dose male
mice, but not female or low dose male mice, was significantly higher
than controls.

The incidence of carcinomas of the pancreas had a statistically
significant positive association with concentration of nitrofen in
diets of female rats. The high dose group had a statistically sig-
nificant incidence of carcinoma of the pancreas when compared to the

pooled controls. The fact that this is an unusual neoplasm ‘n the
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Osborne-Mendel rat is further indication that occurrence of this
tumor is related to administration of nitrofen.

The results of this study indicate that nitrofen is a liver
carcinogen, causing hepatocellular carcinomas in B6C3Fl mice of both
sexes and hemangiosarcoma of the liver in male mice. 1In addition,
the compound is carcinogenic to female Osborne-Mendel rats, causing
an increased incidence of pancreatic carcinomas. Survival of the
high dose male rats was not adequate for meaningful statistical anal-

ysis of tumor incidence.
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APPENDIX A

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN RATS TREATED WITH NITROFEN






TABLE Al

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS TREATED WITH NITROFEN

CONTROL (VEH) LOW DOSE HIGA DOSE
01-n060 01-K061 01-8062
ANIMAL3S INITIALLY IK STUDY 20 50 50
ANIMALS NECRUPSIED 20 50 50
ANIMALS EXAMINED HISTUPATHOLOGICALLY ** 20 50 50
I»TEGUMENTARY SYSTEM
*SKIN (20) (50) (50)
PAPILLOMA, KOS 2 (u%)
*3UBCUT TLSSUE (2u) (50) (50)
PisROMA 1 (5%) 2 (4%)
FLIBROSARCOMA 2 (10%) 1 (2%)
FPIBKOUS BISTIOCYTOMA, MALIGNANT 1 2%
LIPONA 2 (u%) 1 (2%)
RESPIRATORY SYSTEM
*LUNG (20) (50 (50)
ADENOCARCINOMA, NOS, METASTATIC 1 (2%)
CORTICAL CARCEINOMA, METASTATIC 1 (2%)
FISBROUS HISTIOCYTOMA, METASTATIC 1 (2%)
MIXkp TUMOR, METASTATIC 1 (5%)
HEMATOPOIETIC SYSTEM
#SPLEEN (20) (50) (50)
FPIBKOSARCOMA, METASTATIC 1 (2%)
FIBROUS AISTLOCYTOMR, BMETASTATIC 1 (2%)
HERANGIOMA 1 (5%)
HEMANGIOSARCOMA 2 (10%) 2 (4%)
CIRCULATORY SYSTEM
NONE
DIGESTIVE SYSTEM
#LIVER {20) {50) (50)
PISROUS HISTIOCYITOMA, METASTATIC 1_(2%)

# NUMBER OF AsIMALS WIIH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSILD
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE Al (CONTINUED)

CONTROL (VEH) LOW DOSE HIGH DOSE
01-8060 01-8061 01-8062

SPANCREAS (18) (50) {u8)
FIBHOSARCOMA, METASTATIC 1 (2%)

#COLUN (20) (50) (49)
ADESOMATOUS POLYP, NOS 1 (2%)

URINARY SYSTEM

#KIDNEY (20) (50) (50)
CORTICAL CAKRCINOMA, METASTATLIC 1 (23%)

MIXED TUMOR, MALIGNANT 1 (5%) 2 (u%)

sURINARY BLADDER (20) (49) (48)
TRANSITIONAL-CELL CARCINOBA 1 (2%

FIBKOUS HISTIOCYTOMA, METASTATIC 1 (2%)
ENDOCRIME SYSTEN

$PITULITRARY (20) (46) (4a)
CHROMOPHOBE ADENOMA 2 (10%) 93 (20%) 1 (28)

SADRENAL 20 (50) (49)
CORTICAL CASCINOMA 1 (2%)

MIXED TUMOR, BETASTATIC 1 (5%)

STEYHOLD (20) (50) 47
FOLLICULAR-CELL ADENUNA 1 (5%) 7 (14%)
FOLLICULAR~CELL CARCINOMA 1 (5%) 1 (2%)

C—CELL ADENOMA 1 (2% 2 (u4%)
KEPRODUCTIVE SYSTEM

*HAMBARY GLAND (20) (50) (50)
ADENOCAKRCINOAA, NOS 1 (5% 2 (43)

F1BROADENOMA 2 (4%)

$TESTLS (<0) (50} (49)
ISTERSTITIAL-CELL TUNOk 2 (u%) 128

NERVOUS SYSTRH

NONE

# NUMBEK OF ANIMALS W1Tld TISSUE EXAMIRED MICROSCOPICALLY

* NUMBER OF ANICALS NECKOPSIED



TABLE Al (CONTINUED)

CONTHOL (VER) LO¥ DOSE HIGH DOSE
01-8060 01-8061 01-8062
SPECIAL SENSE OKGANS
NONE
MUSCULOSKELETAL SYSTEM
NONE
BOVY CAVITLES
*8EDIASTINDR z0) (50) (50)
PIBROSARCOMA, METASTATIC 1 (2%)
*ASDOMINAL CAVIFY (20) (50) (50)
PLSROSAKCOMA 1 (2%)
*MESENTERY (20) (50) (50)
PIBROSARCOMA, METASTATIC 1 (2%)
ALL OTHER SYSTEMS
NONE
ANIMAL D1SPOSITION SUMMARY
ANIMALS INITIALLY IN STUDY 20 50 50
NATURAL DERTHO 10 19 35
MORLBUND SACRIPICE 1 1
SCHEDULED SACRIFICE
ACCIDENTALLY KILLED
TEKMINAL SACRIFICE 9 30 15

ANIBAL MISSING

¢_INCLUDES AUPOLYZED ANIMALS

# NUMYER OF ANIMALS WITH TISSUL EXAMINED NICROSCOPICALLY
* NUMBRR OF ANIMALS NECROPSIED
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TABLE Al (CONCLUDED)

CONTROL (VEH) LO® DOSB HIGH DOSE
01-8060 01-2061 01-n062
TUROR SUMMARY
TOTAL AXIMALS WITH PRIMAKY TUOMORS* 10 30 4
TOral PRIMARY TUMORS 12 40 5
TOTAL ANINALS WITH BERIGE TUMORS 5 23 4
TOTAL BENIGN TURORS 5 28 5
TOTAL ANIMALS WITH MALIGNANT TUMORS ? "
TUTAL MALIGMANT TUMORS 7 1”2
TOTAL ANIMALS WITH SECONDARY TUNORS# 1 4
TOTAL SECONDARY TUBORS 2 "

TOTAL ANIMALS WITH TUBORS UNCERTAIN-
BENIGN OR MALIGHRART
FOTAL UNCERTAIN TUMORS

TOTAL ANIMALS WITH TUMOKS UNCERTAIN-
PRINMARY OR METASTATIC
TOTAL URCERTAIN TUMORS

* PRIMARY TUMURS: ALL TUMORS EXCEPY SECONDARY TUNORS
# SECONDARY TUMORS: METASTATIC TUNORS OR TUMORS IAVASIVE INTO AN ADJACENT ORGAN
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TABLE A2

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS TREATED WITH NITROFEN

CONTROL (VEH) LOW DOSE HIGH DOSE
01-F060 01-F063 01-FO64
ANIMALS INITIALLY IR STUDY 20 50 50
ARLMALS NECROPSIED 20 50 50
ANIMALS 2XAMINED HISTOPATHOLOGICALLY ** 20 50 50
INTEGUAENTARY SYSTEM
#SKIN (20) (50) (50)
SQUAMOUS CELL CARCIROMA 1 (2%
KERATOACANTHOMA 1 (2%
*SUBCUT T1SSOE (20) (50) (50)
F1BROMA 2 (10%)
RESPIRAYORY SYSTEM
# LUNG (20) (50) (50)
CRRCINOMA, NOS, METASTATIC 2 (4%) 7 (14%)
SQUANOUS CELL CARCINOMA, METASTA 1 (28)
ADENOCARCINXOMA, NOS, METASTATIC 1 (28)
HEMATOPOTEPIC SYSTEM
*MULYLIFLE ORGANS (20) (50) (50)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 3 (o%)
#SPLEEN (20) (50) (50)
CARCINOMA, NOS, METASIATIC 1 (2%) 4 (8%)
SQUAMOUS CELL CARCINOMA, METASTA 1 (2%)
GXANULOSA-CELL CARCINORA, RETAST 1 (5%)
hZMANGIOSAKCONA 1 (2%)
*#UTERUS (20) (50) (49)
MALIG.LYMPHOMA, LYMPHOCYIIC TYPE 1 (2%)

CIRCULATORY SYS1EM

NON:

# NUBBEKR OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBLR OF aNIAALS NECKOPSIED
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE A2 (CONTINUED)

CUNTROL (VEH) LO# DOSE HIGH DOSE
01-F060 01-P063 V1-FOol
DIGESPIVE SYSTEM

SLIVEN (20) (50) (50)
CARCINOMA, MNOS, METASTATIC 2 (4%) 3 (o%)

$PANCREAS (20} (50) (50)
CAKCINOMA,NOS 2 (4%) T (148)
SQUA#OUS CELL CARCINOMA, METASTA 1 (2%)

$ESOPHAGUS (20) {50) (39)
SQUAMOUS CELL CARCINOMA, METASTA 1 (2%)

#STOMACH (20) (49) (50)
CARCINOMA, 805, METASIATIC 2 (4%) 7 (14%)
SQUAMUUS CELL CARCINUMA, MELASTA 1 (2%)

$SHALL INTESTINE (19) (50) (49)
CAKCINOMA, MOS, METASIATIC 5 (10%)
SQUAMGUS (ELL CARCINOMA, METASTA 1 (2%)

$LARGE INTESTINE (20) (49) (49)
CARCISOMA, NOS, METASTATIC 3 (68)

BRINARY SYSTEM

#KLIDNEY (20) (50) (50)
CARCINOMA, NOS, MEFASTATIC 1 (2%) 2 (4%)
TUBVLAR-CELL ADENOCARCLROMA 1 (2%)
MiXED TUMUK, MALIGNANT 1 (5%) 1 (2%)
HRAMARTOMA 1 (2%)

#URINARY DSLADDER (R 53] (48) (49)
CAKCINUMA, w05, METASTATIC 1 (2%) 2 (4s)
ENDOMETRIAL STROMAL SARCOMA, ME! 1 (2%)

ENDOCRINE SYSTEM

$£LTULTRRY (18) (49) (48)
CHROMOPHOBE ADENOMA 3 (%) 15 (31%) 18 (383%)

*ADRENAL (20) (50) (49)
CARCLAOMA, ®0S, METASIATIC 2 (%)
PoEOCHROMOCYTONA 1 _(2%)

# NUMBER OF ANIMALS WITH 1ISSUE
* NUMASER OF ANIMALS NECKOPSIED

EXAMINED MICROSCOPICALLY



TABLE A2 (CONTINUED)

CONTROL (VEH) LOW DOSE HIGH DOSE
01-F060 01-P063 01-PO64

sTHYROID (19) 49) (50)
FULLICULAR-CELL ADENONA 1 (5%) 2 (4%) 4 (8%)
POLLICULAR~CELL CARCINOMA 1 (5%) 1 (2%)

C~C2LL ADENONA 2 (8%) 1 (2%
C~CELL CARCINOMA 1 (2%) 1 (2%)

$PANCREATIC ISLETS (20) (50) (50)

ISLEP-CELL ADENOMA 1 (2%)
REPRODUCTIVE SYSTER

SMANMARY GLAND (20) (50) (50)
ADENOCARCINOMA, YOS 1 (5%) 3 (6%) 4 (8%)
PILHOSA 1 (2%)

P1BKOADENOMA 7 (35%) 10 (20%) 12 (29%)

sYAGINA (20) (50) (50)
CARCINOMA, NOS, METASTATIC 1 ?22%
SQUANOUS CELL CARCINOMA 1 (2%Y

SUTEKUS (20) (50) (49)
CARCLNOMA, 3OS, BETASTAYIC 2 (u8)
SQUAMOUS CELL CARCINOMA 1 (2%)

ADENOCARCINOBRA, HOS 1 (2%) 1 (2%)
ENDOMETRIAL STROMAL POLYP 2 (108) 3 (6%) 1 (23)
EuDOMEPRIAL STROBAL SARCOMA 1 (2%)

SOVARY (20) (50) (49)
CARCINOMA, NOS, METASTATIC 1 (2%) 2 (un)
SQUANOUS CELL CARCINOAA, BETASTA 1 (2%)
CYSTADENUCAKRCLROMA, NOS 1 (2%)

GRANULOSA-CELL TUMOR 4 (8%)
GRAMULUSA—-CELL CARCINOBMA 1 (5%) 1 (2%)
NERVYOUS SYSCEN
NOBE
SPECIAL SENSE ORGARS

SEYE (20) {50) (50)

SQUAMUUS CELL PAPILLONA 1 (2%)

# NUMBER OF ANIMALS W1ITH T1SSUE EXASINED BNICROSCOPICALLY

* MOABER OP AaIMALS NECRUPSIED



TABLE A2 (CONTINUED)

CORTEOL (VEH) LOW DOSE HIGH DOSE
01-F060 01~F063 01-FO6Y
MUSCULUSXELETAL SYSTEN
*SKELETAL MUSCLE (20) (50) (50)
SQUAMOUS CELL CARCINOMA, METASTA 1 (2%)
BOJY CAVITIES
*ABDOMINAL CAVITY (<0) (50) (50)
HEMANGLOSARCOMA 1 (28)
SMESENTEKY (20) (50) (50)
CARCLNOMA, NOS, METASTATIC 1 (2%) 2 (4%)
ALL OTHZR SYSTEANS
NORE
ANIMAL DISPOSITION SUMMARY
AxIMALS INITIALLY IN STUDY 20 50 50
NATURAL DEATH® 4 12 22
MURIBUND SACRIPICE 1
SCHEDULED SACRIFICE
ACCIDENTALLY KILLED
TERMINAL SACRIFICE 16 37 28

ANIBAL MISSING

@ INCLODES AUTOLYZED ANIMALS

# NUABER OF ANIMALS WITH TI1SSUE EXAMINED MICROSCOPICALLY

* NUMBEK OF ANIMALS NECROPSIZD

A-10



TABLE A2 (CONCLUDED)

COBTROL (VER) LOW DOSE H1GH DOSE
01-F060 01~p063 01~-FO64
TUNOR SUMMARY
TOTAL ANIMALS WITH PRIMARY TUSORS* 14 31 42
fUOTAL PRIMARY TUMOURS 19 47 66
POTAL ANIMALS WITH BENIGN TUMORS 13 26 25
TUIAL BERIGN TUMORS 15 35 39
TOEAL ANIMALS WITH MALL1GNANT TUROKS 4 10 20
TOTAL MALIGNANT TUMURS 4 12 23
TUTAL ANIMALS wITH SECUNDARY TUMORSSH 1 5 8
TOTAL SECONDARY TUMOKS 1 19 4y
TOTAL ANIMALS WITH TUMOKRS UNCERTAIN-
BENIGN UR BALIGNANT 4
TOTAL UNCERLALM [UMORS L]

TOTalL ANIMALS WITH TUMORS UNCERTAIN-
PRIMAKY OR METASTATIC
FOPAL UNCERTAIN TUMORS

* PRINARY TUMORS: ALL TUMORS EACEPT SECONDARY TOMOKS

# SECONDARY TUMORS: METASTAIIL TUMOKS OR IUNORS INVASIVE INTO AN ADJACENT ORGAM

A-ll






APPENDIX B

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN MICE TREATED WITH NITROFEN






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

CONTROL (VEH) LOW DOSE HIH DOSE
02-%067 02-%068 02-2069
ANIMALS INITIALLY IN STUDY 20 50 50
ANIMALS MISSING 1
AMIMALS NECROPS1ED o 20 a4 46
ARIMALS EXAMINED HISTOPATHOLOGICALLY™ 20 [ 46
INToUMENTARY SYSTEA
SSKIN 20) (44) (46)
LYNPHANGIONA 1 (5%
*SOBCUT TISSUE (20) (44) (46)
F1BROMA 2 (5%)
FIBROSARCOBA 8 (18%)
HENMANGIOPERICYTOMA, NOS 1 (28)
NEGROFIBROMA 1 (2%)
RESPIRATORY SYSTEM
SLUNG (20) (48) (46)
HEPATOCELLULAR CARCINOMA, METAST 1 (2%)
ALVEOLAR/BRONCHIOLAR ADENOMA 1 (5%) 1 (2%) 1 (2%)
HLMATOPOISTIC SYSTEAR
*MULTIPLE ORGANS (20) (44) (46)
AAL1u.LYMPHOMA, HISTIOCYTIC TYPE 1 (2%)
#SPLEEN (20) (49) u7)
REMANGIOSARCOMA 2 (%)
CIRCULATORY SYSTER
NONS
DIGESTIVE SYSTEN
*LIVEK (29) (49) (u8)
HEPATOCELLULAR CARCINOMA 4 (20%) 36_(73%) uo_(96%)

B-3

# NUMBER OF ANIBALS WITH TISSUE LXAMINED MICROSCOPICALLY
* 20Nk OF ANIMALS a2CROPSIED
#*EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE Bl (CONTINUED)

CONTROL (VEH) LOW DOSE HIGH DOSE
02-1067 02-8068 02-8069
HEMANG IOSARCONA 1 (2% 2 (u%)
$BILE LOCT (20) (44) (46)
BILE DUCT CARCINOMA 1 (2%)
URINARY SYSIEM
#URINARY BLADDER (20) ) (40)
TrANSITLONAL~CELL CAKCINOMA 2 (5%)
LNDOCRINL SYSTES
NONE
REPKODUCTIVE SYSTEM
#PROSTATE (18) (42) (28)
PAPILLONA, 3OS 1 (2%

NERVOUS SYSTEM

NONE

SPECIAL >ENSE ORGANS

NONLE

8USCULOSKELETAL SYSTER

NONL

BODY CAVITLES

NONE

ALL OTHER SYSTEAMS

BONE

# ROMBER OF ANIMALS WITH TISSUE EXAMIRED MRICROSCOPICALLY

* NUMBER OF AMIMALS BECROPSIED



TABLE B1 (CONCLUDED)

CONTROL (VEH) LO® DOSE Hlod DOSB
02-8067 028068 02-8069
AsINAL DISPOSITIOR SUMBARY
ANINALS INITIALLY 1IN STUDY 20 50 50
BATURAL DEATHo 18 22 32
MORIBUND SARCRIFICE
SCHEDULED SACKIPICE
ACCIDENTALLY KILLED 1
TERMANAL SACRIFICE 2 27 17
RMNLBAL M1SSIRG 1
® INCLUDES AUTOLYZED AMIMALS
TINOR SOMMARY
TOTAL ANIMALS WITH PRIMARY TUMORS* 6 38 46
TOTAL PRIMARY TUMORS 53 53
TOTAL ANIMALS WITH BENILR TUMORS 2 5 1
LOTAL BENIGM [fUMORS 5 1
TOTAL ANIBALS WITH MALIGNANT YTUMORS 4 38 46
TOTAL MALLGNANT TUMORS 47 52
TOTAL ANIMALS W1TH SECORDARY TUMORSS ¥
10TAL SECOMDARY TUMORS 1
TOTAL ANIMALS WITH TUMORS UNCERTAIN~
BERIGN OR MALIGRANT ‘ 1

10TAL UNCERTAIN TUMOKS

TOTAL ANIMALS #ITH TUBORS URCERTAIN-
PRIMARY OR METASTATIC
TOTAL URCERTAIN TUMOKS

* PKIMAKY TUMORS: ALL TUMURS EXCEPT SECONDARY TUMORS
# SECUNDARY TUMORS: METASTATIC TUMORS OR TUMORS 1INVASIVE INTO AN ADJACENT ORGAN




TABLE B2

THE INCIDENCE OF NEOPLASMS IN FEMALE MICE TREATED WITH NITROFEN

CONTROL (VEA) LOW DOSE RIGR LOSE
02-P007 02-F070 02-F071
ANIMALS INITIARLLY IX STUDY 20 50 50
ANIRALS MISSING 1 2
ARIMALY NECROPSIED ax 20 39 43
ANIMALS EXAMINBED HISTOPATHOLOGICALLY 20 39 43
INTEGUMENTARY SYSTEY
NONE
SESPIRATURY SYSTEa
*LUNG (20) (38) (45)
BEPATOCELLULAR CARCINOMA, METAST 2 (43)
ALVEOLAR/BRONCHIOLAR ADENORBX 1 (3%)
HEBALOPUIETIC SYSTEM
SMULTIPLE ORGANS (20) (39) (43)
MALlG.LYMPHUMA, LYNPHOCYTIC TYPE 1 (5% 2 (5%) T (2%)
#AL1G.LYMPHOMA, HISTIOCYTIC TIPE 1 (5%
$SPLEEN (18) (39) (83)
BEMANGIOSARCONA 1 (6%)
MALIG.LYMPHOMA, HISTIOCYTIC TIPE 1 (3%)
#AESENTERIC L. NODE (20) (40) (45)
BALIG.LYMPHONA, HISTIOCYTIC TYPE 1 (2%)
CIKCULATORY SYSIEM
B0MNE
DIGESTIVE SYSTER
$LIVLR (19) (C3)) (b4)
HEPATOCELLULAR CAKRC1NONA 36 (88%) 43 (98%)
_HEBANGIOSARCONA 4_(9%)

# NUMBER OF ANIMALS WI1TH TISSUE EXAMINED MICROSCOPICALLY

* NUABEN OF ANIBALS NECROPSIED
*#EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE B2 (CONTINUED)

CONTROL (VER) LOW DOSE
02-7067 02-F070

RIGH DOSE
02-FO71

URINARY SISTEN

#URIRARY BLADDER
TEANSITIONAL-CELL PAPLLLONMA

(19) (35)

“n
1 (2%)

ENDOCHIBE SYSTES

#LHYROLD
POLLICULAK~CELL CARCINOMA

(20) (35)
1 (3%)

(39)

REPRODUCTIVE SYSTENM

#OVAKY
CISTADENONA, ROS

(19) 37
1 (3%)

(40)

NERVOUS SYSIEM

NONE

SPECLAL SENSE ORGANS

NOKE

MUSCULOSKBLETAL SYSTEM

NONE

BODY CAVITIES

*ABDOMINAL CAVITY
HEMANGIOSARCOMA

(20) 39)

(43)
T (2%)

ALL ODPHER SYSTEMS

NONE

# NUMEBER OP ANIMALS WITH TISSOE EXAMINED MICROSCOFICALLY

* MUMBER OP ANIBALS SECKOPSIED



TABLE B2 (CONCLUDED)

CONTROL (VEM) LO® DOSE H16d DOSE
02-F067 02-¥070 02-F071
AN1NMAL DISPOSITION SUMMAKY
ANIMALS INITIALLY IN STUDY 20 50 50
NATURAL DEATH® 3 22 17
MORIBOND SACRIPICE
SCHEDULED SACRIFICE
ACCIUENTALLY KILLED 1
TohkMINAL SACKIFICE 17 26 3
ANIsAL 41I5SING 1 2
@ INCLODES RUIOLYLED ANINMALS
FUMOR SUMMARY
POTAL ANISMALS WI1TH PRIMARY TUMORS* 3 36 43
TOTAL PRIMARY TOUMOKS 3 42 51
POTAL A4IMALS WITH BEBIGN TUMURS 2 1
fUfAL BENIGN TUMOR> 2 1
TOTAL sNIMALS WITH MALLGNANT TUMOKS 3 36 43
IOTAL MALIGNART TUMORS 3 40 50
TUTAL ANIMALS WITH SECUSDARY TUMORS#H 2
TULAL SELONDAKY IUMORS 2

POTAL ANIMALS W1TH# ITUMORS UNCERTAIN-
HENIGN UR MALIGNANT
TOTAL UNCERTIAIN TUMORS

TO1AL A~IMALS WITH TOMORS UNCERTAIN-
Pri"MAkY OR METASTATIC
10Tsl UNCRRTAIN TUMORS

* PRIMARY TUMORS: ALL TUMORS BXCEPT SECONDARY TUMORS
# SECURDARY TUMOKS: METASTATIC TUMORS UK TUMORS INVASIVE INTO AN ADJACENT ORGAN

B-8



APPENDIX C

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






TABLE C1

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS TREATED WITH NITROFEN

CONTROL (VEB) LOW DOSE HIGH DOSE
01-1060 01-H061 01-8062
ANIMALS INITIALLY IN STUDY 20 50 50
ANIMALS NECROPSIED o 20 50 50
RNIMALS EXAMINED HISTOPATHOLOGICALLY = 20 50 50
INTEGUMENTARY SYSTEM

$SKIN (20) (50) (50)
INPLAMMATION, ROS 1 (2%)
METAPLASIA, OSSEOUS 1 (2%)

*SUBCUT TISSUE (20) (50) (50)
INPLAMMATION, GRANULOMATULUS 1 (2%)
NECROSIS, FAT 1 (2%

RESPIRATORY SYSTEM

#TRACHEA (20} (50) (48)
IRFLAMMATION, NOS 2 (4%)

*$LUNG (20) (50) (50)
THRONBOSIS, NOS 1 (2%}

BDEMA, NOS 1 (2%)
HEXORRHAGE 2 (u%) 8 (16%)
INFLAMNATION, ROS 1 (2%)
PNEUMONIA, CHROBIC MUMINE 13 (65%) 35 (70%) 17 (34%)
F1bROSIS, FOCAL 1 (2%)
CALC1UM DEPOSIT 1 (2%)

HEMATOPOIETIC SYSTEM

#BONE MARROW (20) (50) (48)
METABORPHOSIS FATTY 2 (4%)

#SPLLER (20) (50) (50)
THROMBUS, ORGANIZED 1 (2%

HEMATOPOIESIS Z (4%)
C1RCULATORY SYSTEM

SHEART (20) (50) (49)

THROSBUS, ORGARIZED 2_(4%)

# NUMBER OF ARIMALS W1TH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF AWJIMALS MNECROPSIED
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE C1 (CONTINUED)

CONTROL (VEH) LO¥ DOSE HIGH DOSE
01-8060 01-8061 0t-8062
BEDIAL CALCIFICATION 1 (2%)
CALCIUS DEPOSIT 2 (10%) 1 (2%) 1 (2%)

#MYOCARDIUM (20) (50) (49)
INFLANMATION, NOS 2 (4%

F1BRUSIS 1 (5%) 2 (u%) 1 (2%)
DEGENERAT1ON, ROS 1 (2%) 1 (2%)

*LORTA (20) (50) (50)
MED1AL CALCIFICATION 3 (15%) 6 (12%)

*CURONARY AKRTERY (20) (50) (50)
BEDIAL CALCIFICATIOR 1 (2%)

*MESENTERIC ARTERY {20) {50) (50)
MEDIAL CALCIFICATION 1 (5% 3 (6%)

CALCIUA DEPOSIT 1 (2%)

VIGESTIVE SYSTEM

SL1VER 120) (50) (50)
THRUABYUS, ORGANLIZED 2 (u%)

INPLAMMATION, POCAL 1 (5%)

NECKOSIS, NOS 1 (2%)
METANORPHOSIS PATTY 3 (158) 9 (18%) 1 (2%)
FUCAL CELLULAR CHAKGE 1 (2%
ANGIECTASIS 7 (14%) 1 (2%)

$LIVEK/CENTRILOBULAR 120} (50) (50)
NECROSLIS, MUS 21 (42%)

*5ILE DUCT (<0) (50) (50)
DILATATION, NOS 1 (238)

HYPERPLASIA, NOS 7 (35%) 9 (18%) 3 (6%)

*PANCREAS (18) (50) (48)
INFLANMATION, NOS 1 (6%) 1 (23)

PELRIARTERITIS 1 (6%) 1 (2%)
ATKOPHY, NOS 2 (4%)
ATKOPHY, FOCAL 1 (23)

#STONACH (20) (50) (50)
ULCER, PUCAL 1 (2% 1 (2%)
CALCID# DEPUSIT 3 (15%) 4 (8%)

SYPERKERATOSIS 1.102%)

# NUMbEg OF ANIMALS WITH TISSUE EXARINED RICROSCOPICALLY
* NUMBZR OF AMINALS NECROPSIED



TABLE C1 (CONTINUED)

CONTROL (VEN) LOW DOSE BIGH DOSE
01-8060 01-8061 01-8062

*COLON {20) (50) (49)

NEAATODIASIS 1 (5%) 1 (2%)
URLNARY SYSTESN

$KIDNEY 120) (50) (50)
HYLRONEPHEOSIS 1 (2%) 1 (2%)
PYELONEPHRITLIS, M0S 5 (10%) 2 (b%)
ISFLAMBMATION, CHRONIC 13 (65%) 37 (74%) 28 (56%)
CALCION DEPOSXT 2 (10%) 4 (8%) 1 (28)
CALCIFICATIUN, #0S 1 (2%)

sUXINARY BLADDER (20) (49) (48)
CALCULUS, HO0S 1 (2%) 1 (2%)
HEMORRHAGE 2 (4%)
IRFLAMNATION, HEMORRMAGIC 1 (2%
IRFLASHATION, CEROMIC 2 (4%) 1 (2%)
HYPERPLASLIA, SPI1THELIAL 1 2%)

POLYP, IMPLAMAATORY 1 (2%)
ENDOCKLME SYSTEM

sPITUITARY (20) (46) (44)
ANGIECTASIS 3 (%)

SADRESAL (20) (50) (49)
HEMORRNAGE 1 (2%
INFLAMNATION, CHRONIC 1 (28)

ANGIECIASLS 2 (4%)

#ADRENAL CORTEX (20) (50) (49)
DEGENERATION, NOS 3 (6%)

$THYROLD (20) (50) un
POLLICULAR C¥ST, NOS 10 (208%) 3 (6%)
HYPERPLASIA, C-CELL 1 (2%)

#PARATHYKOID 3) 3)

HYPERPLAS1A, 20S 3 (100%) 3 (100%)
REPRODUCTIVE SYSTEM

#PROSTATE (18) (a4) (34)

HEMORRHAGE 4_(124)

# RUBBER OF ANIMALS WNITE T1SSUE EXANINED AICROSCOPICALLY

* NUMBEK OF ANIMALS NECKOPSIED



TABLE C1 (CONTINUED)

CONTROL (VEH) LOW DOSE HIGR DOSE
01-M060 01-1061 01-p062

INPLAMMATION, NGS 1 (6%) 10 (23%) 3 (9%)
INPLAMMATION, CHRONIC 2 (5% 4 (12R)

*SEMINAL VESICLE (20) (50) (50)
HEAORKHAGE 5 (10%)
INFLAMNMATION, NGS 1 (2%) 4 (8%)

STESTILS (20) (50) (49)
H2MORRHAGE 5 (10%)
IKFLAMMATION, NOS 1 (2%)
PERIARIERITIS T (2%
DEGENERATION, NOS 5 (10%)
ATROPHY, NOS 5 (25%) 23 (46%) 5 (10%)

SEPIDIDINIS (20) (50) (50)
HEMURRHAGE 5 (10%)
INFPLAMMATIUN, NOS 2 (4%)
ANFLAMMAFION, CHRONIC 2 (4%)
FI1sKOSIS 1 (2%
NECKOSIS, FAT 3 (6%)

*SCROLUN (20) (50) (50)
HEMORRHAGE 4 (8%)

NERVOUS SYSI2M

#BRAIN (z0) (50) (49)
HYDROCEPHALUS, NOS 1 (2%)
HZMORRHAGE 4 (8%)
1INFLAMMATION, NOS 1 (23%)
ABSCESS, ROS 1 (2%) 1 (2%)
CALCLUNM DEPUSIT 1 (2%)

*PIREAL BODY (20) (50) (50)
FISROSIS 1 (48)
CALCLIFICATION, NOS 1 (2%)

SPECIAL SENSE OKGANS

*RYE (20) (50) (50)
CATARACT 1 (2%)

MUSCULOSXELETAL SYSTENM

NONE

# JUSBER OF ANIMALS WITH T1SSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED

C-6



TABLE C1 (CONCLUDLD)

CONTROL (VEH) LOW DOSE HIGH DUSE
01-#060 01-4061 01-£062
BOLY CAVIPIES
*PERITONLUM (20 (50) (50)
INPLAMNMATION, KOS 1 (5%)
*PERICARDIUN (20) (50) (50)
INFLANMATION, NOS 1 (5%) 2 (4%)
*NESENTERY (20) (50) (50)
PEF1ARTERITIS 1 (5% 3 (6%)
ALL UTHER SYSTEAS
PERINEUN
HEBORRHAGE 1
SPRCIAL MORPHOLUGY SUMMARY
0 LLSION REPORTED 1 1

# NUMBEER OF AWIMALS WITH TISSUE EXAMINED MICHROSCOPICALLY
* NUMHER OF ANIMALS NECKHOPSIED



TABLE C2

SUMMARY OF THF INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS TREATED WiTH NITROFEN

CONTHOL (VEH) LOW® DOSL HIGH DOSE
01-FO60 01-P063 01-¥064
ANIMALS INITIALLY IN STUDY 20 50 50
ARIMALS NECROPSIED 20 50 50
ASIMALS SXAMINED HISTOPATHOLUGICALLY ** 20 50 50
INTEGUAENTARY SYSTEM
#SKIN (20) (50) (50)
HYPERXERATOSIS 1 (5%)
ACANTHOSIS 1 (5%)
*SUBCUT T1SSUE (20) (50) (50)
HEMATOMA, NUS 1 (5%)
RESPIRATORY SYSTE#
* LORG (20) (50) (50)
PNEUMONIA, CHRONIC MURINE 12 (60%) 36 (72%) 34 (68%)
HEMATOPOTETIC SYSTEM
#SPLEEN (20) (50) (50)
T#ROMBOSIS, NOS 1 (2%)
HEMATOPOIESIS 5 (108) 6 (12%)
STHYSNUS (17 (39) (38)
CYST, NOS 1 (3%
INFLAMMAT1ION, NOS 1 (6%)
CIKCULATORY SYSTEM
#4YOCARDI UM (20) (50) (50)
FLBROSIS 1 (2%) 3 (6%)
DEGENEKATION, NOS 1 (2%) 3 (6%)
sENUOCARDION (20) (50) (50)
HYPEKPLASIA, NOS 1 (2%)
*AORTA (20) (50) (50)
MEDIAL CALCIPICATION 2_(ug%)

# NUBEEK OF ANImMALS WIIH TISSUE EXAMINED BICROSCOPICALLY
* NUmBEx OF ANIMALS NECROPSIED

**EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE C2 (CONTINUED)

CON1ROL (VEH) LOW DOSE Hl6H DOSE
01-F060 U1-PO6 3 01-FOb6u
DIGESPLVE SYSTEHM
#SALIVARI GLAND (19) (42) (42)
CEST, NOS 1 (¥
INPLAMMAIION, CHRONIC 1 (28)
#LIVER (20) (50) (50)
INFLANMATION, NOS 1 (5%) 1 (2%
INFLAMMATION, FUCAL 1 (2%)
ABSCESS, MOS 1 (5%) 1 (2%)
F18ROSIS, FOCAL 1 (2%)
PELIOSIS EEPATI1S 2 (48
MEFANOKPHOS1S FATTY 1 (2%)
FOCAL CELLULAR CHANGE 1 (2%) 1 (2%)
HYFERPLASIA, NOS 1 (5%
HYP<RPLASIA, CYSTIC (2%)
ANGIZCTASIS 1 (%) 1 (2%
sLIVER/CENTKILOBULAR 20) (50) (50)
NECROSIS, aUS 2 (4%) 2 (U%)
*5ILE wUCT (20) (50) (50)
DILATATION, NOS 1 (2%)
HYPLRPLASIA, NOS 3 (15%) 9 (18%) 5 (10%)
sYFERPLASLA, CYSTIC 3 (6%)
#STOMACH (20) (u9) (50)
ULCLR, POCAL 2 (10%) 3 (6%) 3 (6%)
$COLOR (20) (49) (49)
NEMATURIASIS 1 (5% 2 (4%)
UkINAKY SYSTEY
PRIDVEY (20) (50) (50)
4IDHONEPHRISLS 1 (2%) 1 (28)
PYELONEPHRATLS, NUS 2 (10%) 2z (4%)
INFLAMMATION, CHROKio 4 (20%) 27 (5u4%) 24 (48%)
CALCIUY DEPUSIT 1 (2%
ENDOCKLINE SYSIBM
#ADEENAL (20) (50) (ug)
ANG1BCTASIS = {10%) 3_(6%) 4 (&%)

# NOMpry OF ANIMALS WITH TISSur EXAMINED MICROSCOPICALLY
* NUMocok OF ANIMALS NzCROPSIED
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TABLE C2 (CONTINUED)

CONTROL (VEH) LOW DOSE HIGH DOSE
01-F060 01-£063 01-F064
SADRLRAL CORIEX (20) (50) (49)
DEGLNEKATION, NOS z (10%) 3 (6%) 4 (8%)
#THYROID 119 49) (50)
POLLICJLAK CYSI, N0S 3 (63) 3 (6%)
HYPEAPLASIA, C-CELL 1 {z%) 2 (4%)
REPRODUCIIVE SYSTEX
BVAGLNA (20) (50) (50)
INFLARMATION, NOS 1 (2%)
POLYP, IMFLANMATORY 1 (2%)
sUTERUS (20) (50) (49)
INTUSSOSCEFTAUN 1 (28)
HYDRORETRA 1 (5% 8 (16%) 6 (12%)
HEMORRHAGE 1 (2%)
IAFLAMSATION, NUS 1 (2%) 1 (2%)
$ULEKUS/ENDONETRION (20) (50) (49)
HYPERPLASIA, CYSTIC 6 (12%) 1 (2%)
SOVARY (20) (50) (49)
CYST, A0S 1 (5%) 4 (b%) 6 (12%)
INFLAMMATION, NOS 1 (2%)
SHYUUS SYSIE%
AHRAIN/NENIRGES (£0) (50) (50)
INFLANMATION, NOS 1 (5%)
SPECIAL SENSE ORGANS
*zyE (20) (50) (50)
PANNUS 1 (5%)
BELE/IRLS (20) (50) (50)
INFLABNATION, NOS 1 (5%)
#£YE/LACKINAL GLAND (20 (50) (50)
INFLABBATION, NOS 1 (2%)

MUSLULOSKELETAL SYSTEMN

NOSL

# WUBLER OF ANIMALS WITH T1SSUE EXAMRINED mICROSCOrICALLY
* MUMbEx OFP ANIMALS NECROPSIED

c-0



TABLE C2 (CONCLUDED)

CONTROL (VEH) LO# DOSE HI1GR DOSE
01~F060 01-F063 01-F064
BUDY CAVLITIES
*PLRITONEUN (20) (50) (50)
INYLANSATION, NOS 1 (2%)
*PERICARDIOR (20) (50) (50)
INFLAMMATION, NOS 1 (5% 1 (2%)
SAESENTERY {20) (590) (50)
PERIARTERITIS 1 (28)
ALL OTHER SYSTEMS
xOax
SPECIAL MORPHOLOGY SUMMARY
80 LESION REPORTED 1 1 1

# BUMBER OF ANIMALS WITH TISSUE EXAMIRED MICROSCOPICALLY
* SUMBER OF AMIMALS JECROPSILD

c-n






APPENDIX D

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






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

CONTRUL (VEH) LO¥ DOSE HIGH DOSE
02-8067 02-n068 02-1069
ANIMALS INITIALLY IN STUDY 20 50 50
ANIYALS MISSING 1
ANIMALS MECKOPSIED 2 20 44 46
ANIMALS EXAMINED HISTUPATHOLOGICALLY 20 a4 46
INTEGUMAENTARY SYSTER
#SKIN (20) (44) (4o)
EPIDSRMAL INCLUSION CYST 2 (10%) 1 (2%)
INFLAMMATION, NOS 1 2% 1 2%
ACANTHOSIS 1 (5%) 1 (23)
*SUBCUT TLSSOE (20) (44) (u6)
ABSCESS, NOS 2 (10%) 1 (2%)
RESPIRATORY SYSTEM
NONE
HEMATOPOIETIC SYSTER
#SPLEEN (20) (49) (C34]
ANYLOIDOSIS 15 (75%) 4 (8%)
ALMATOPOIESIS 3 (6%) 2 (4%
SLYMPH NODE (20) (50) (46)
INFLANBATION, NOS 1 (2%
#8LSENTERIC L. NODE (20) (50) (86)
LYAPRANGIZCTASIS 1 (5%)
INFLANMATLON, NOS 1 (5%) 1 (2%)
BYPERPLAS1A, NOS 1 (2%)
CIRCULATORY SYSTENM
#HEART (20) (48) (46)
THKOMBUS, ORGANIZED 2 (10%)
#MYOCARDIU# (20) (48) (46)
INFLAMMATION, A0S 2 {10%)

# NUBBEK OF ANIMALS WITH TISSUE EXAMINED RICROSCOPICALLY

* NUMBrR OF ANISALS NECROPSILD
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE D1 (CONTINUED)

CONTROL (VES) LOW DOSE H16H DOSE
02-4067 02-M068 02-8069
FENDUCARDIUN (20) (48) (46)
INFLAMMATION, NOS 2 (10%)
DlensSTIVE SYSPEM
SLIVER [e10)) (49) (u8)
THROBBUS, ORGANIZED 6 (12%) 2 (43)
AMYLU1DOSIS 13 (658)
HYPERPLASIA, NODULAK 2 (4%)
$PANCREAS (19) (46) (43)
THROMBUS, ORGANIZED 1 (2%)
INFLAMMALLON, NOS 1 (2%)
PERIARTERLTILS 1 (2%) 1 (23%)
CALC1lUM DEPOSIT 1 (23)
*£STONACH (20) (u8) (46)
HYPEKKERATOSIS 1 (2%)
ACANTROSIS 1 (2%
#LOLON (20} (49) (44)
PAKASLITISH 3 (6%) 1 (2%
UnIRARY SYSTEM
$KIDNEY (20} (50) (46)
nYDKONEPHROSIS 3
PYZLOMEPHRITIS, AUS 1 (2%)
INFLAMBATION, NOS 1 (2%)
INPLANNATION, CHRONIC 16 (80%) 3 (6%)
AMYLOLDOSIS 15 (75%) 1 (2%)
SURINARY HLADDER 20y u7) 0
INFL4MMATION, NOS 1 (2%)
LNDGCRINE SYSTER
NORZ
KREPKODOCTIVE SYSTEM
*pPENIS (20) (uu) (46)
INPLAMMATION, KNUS Z_(5%)

# NUMbER OF ANIAALS WITh TISSUE EXAMINED M1CROSCOPICALLY
* NUMBEx OF ANIMALS NECKOKSIED
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TABLF D1 (CONCLUDFD)

CONTROL (VEE) LU DOSE #1on DOSE
02-8007 02-1068 02-106Y
*PREPUTIAL GLAND (20) (44) (46)
INFLAMMATION, NOS 1 (%)
$TESIIS 118) (49) (45)
CALCIUR® DEPOSIT 1 (28
ATROPHY, ROS 1 (2%) 1 (2%)
*EPIDIDYALS (20) (44) (46)
GRANULOMA, SPERMATIC 1 (2%)
ATKUPHE, NOS 1 (2%)
NERVOUS SYSTEnR
NONL
SPECIAL SENSE ORGANS
NONE
MUSCULOSKELZTAL SYSTEM
NOME
BODY CAVITIES
SHESESTERY (20) (utt) (46)
PERIARIERITIS 1 (2%)
ALL OTHER SYSTEAS
11732
SPECIAL SORPHOLOGY SUMMARY
40 LESIOM REPORTED 1 3
ANINAL MISSIRG/NO RECROPSY 1
AUTO/NECROPSY/HISTO PERF 1
ABTOLYSIS/NO MECROPSY [ 3

# NUBBER OF AMIMALS WITH TISSUE EXABRINED MICROSCOPICALLY
* NUMBER OF ANIRALS MECROPSLED
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TABLE D2

SUMMARY OF THE INCIDENCE OF NONNEOPL ASTIC LESIONS IN FEMALE MICE TREATED WITH NITROFEN

CONTROL (VEH) LOW DOSE #16d DOSE
0.~F067 02-F070 02-F071
AnINALS INITIALLY IN STUDY 20 50 50
ANIMALS MISSING 1 2
ANIAALS NECROPSLED ax 20 39 43
ANIMALS> £XAMINED HISTOPATHOLOGICALLY 20 39 43
IXT2GUNERTARY SYSTEW
NOBL
RESPIKATORY SYSTEM

*LUNG {20) (38) (45)

PREUMONIA, CHRONIC BURINE 1 (2%)
HEMATUPO1RTIC SYS)EA

#SPLXES (18) (39) (43)
HEMATOPOILS1S 1 (3%)

#LUMBAR LYMPH NODE (20} {40) (45)
HYPSRPLASIA, NOS 1 (5%

*MESESTERIC L. NODE 1£0) (u0) (45)
LINPHA4GIECTASIS 1 (3%) 3 (71%)
INPLANNAPION, NOS 2 (5%)

ANGIBCTASIS 1 (5%)
$KENAL LYMPH HODE (20) (40) (45)
HYPERPLASIA, NOS 1 (5%
CLlRCULATORY SYSTEN
NURE
DIGESTIVE SYSTEA

SLIVER (19) (1) (u4)

CYST, 80S 1_(2%)

# NUMABER OP ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NOABEE OF ANINALS NECKOPSIED
#*EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE D2 (CONTINUED)

CONTROL (VEH) LOW DOSE H1GH DOSE
02-F067 02-F070 02-F071
THROMLUS, ORGANIZEL 3 (7%) 2 (5%)
INFLAMMATION, NOS 2 (5%)
CALC1UM DEPOSIT 4 (9%)

#PANCKEAS 20) 37 (38)
DILATATION/DUCTS 1 (3%)

CYsT, NOS 1 (5%) 2 (5%8)
INFLAMMATION, NOS 1 (3%
ATROPHY, NOS 1 (5%) 2 (5%)

¥PANCREATIC DUCT (20) (37 (38)
VILATAIION, NUS 1 (3%)
HYPERPLASIA, NOS 1 (3%)

#5 LUMACH <0) (39) (42)
BYPERKERATOSIS 3 (7%
ACARTHOS1S 3 (7%)

UKINARY SYSTEM

#KIDNEY (20) (u0) (u4)
H#YDRUNEPRROSIS 1 (3%) 2 (5%)
1NFLAMMATION, CHRONIC 1 (3%)

PLGMENTATION, NOS T (2%
ENDOCKINE SYSTEN
NORE
REPRODUCTIVE SYSTEM

PULERDS (19) 37 (40)
HYDRUMETKA 2 (11%) 4 (11%) 7 (18%)
THROMBOSIS, NOS 1 (3%)
IsPLAMMATION, HOS 5 (14%)

#UTERUOS/ENDOMETRIUHN (19) 37N (40)
INPLAMMATION, NOS T (37%)

HYPERPLASIA, CYSTIC 4 (21%) 3 (8%) 1 (3%)

#OVARY/UVIDUCT (19) (37 (40)
18PLAMBATION, NOS 1 (5%) 2 (5%)

SOVARY (&) (37 (40)
cYST, NOS 8 (842%) 10_(27%) 4_ (108}

# NRUMBER OF ANIMALS WITH TISSOE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROFSIED



TABLE D2 (CONCLUDED)

-

CONTROL (VEH)

02-F067

LOW DOSE
02-r070

A1eH DOSE
02-r071

INFLAMMATION, NOS
CAuLClUn DEPOSIT
ANGIECTASIS

7 (37%)

NEKRVOUS SYSTEM

NONE

13 (35%)
1 (3%)
1 (3%)

SPECIAL SENSE ORGANS

NONE

MUSCULUSKELETAL SYS1kn

NONE

BODY CAVITIES

APERITUNEUN
AINFLAMNALIION, NOS

(20)
1 (5%)

(39) (43)
1 (3%)

ALL OIHER SYSTEMS

NONE

SPLRCIAL MORPHOLOGY SUMMARY

8O LESION REPORTED

ANIMAL #ISSING/NU NECKOPSY
AULU/NECROPSY/H1ISTU PLRY
AUTOLISIS/N0 RECROPSY

- -

10 5

# NUBMEER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBzR OF ANIMALS NECHOPSIED
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