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SUMMARY

A bioassay of dieldrin-free photodieldrin (synthesized by Gulf
South Research Institute) for possible carcinogenicity was con-
ducted by administering the test material in feed to Osborne-
Mendel rats and B6C3Fl mice.

Groups of 50 rats of each sex were initially administered photo-
dieldrin at one of two doses, either 5 or 10 ppm. Because of
neurotoxic signs, doses in the females were reduced after 30
weeks. Total periods of treatment for low- and high-dose males
and low-dose females were 80 weeks, followed by periods of 31 or
32 weeks of additional observation; the total period of treatment
for the high-dose females was 59 weeks, followed by a period of
additional observation of 53 weeks. The ' time-weighted average
doses for the females were 3.4 or 7.5 ppm. Matched controls
consisted of 10 untreated rats of each sex; pooled controls, used
for statistical evaluation, consisted of the matched controls
combined with 65 untreated male and 65 untreated female rats from
similarly performed bioassays of six other test chemicals. All
surviving rats were killed at 111-112 weeks.

Groups of 50 mice of each sex were administered photodieldrin at
one of two doses, either 0.32 or 0.64 ppm, for 80 weeks, then
observed for an additional 13 weeks. Matched controls consisted
of groups of 10 untreated mice of each sex at each dose; pooled
controls, used for statistical evaluation, consisted of the
matched controls combined with 60 untreated male and 60 untreated
female mice from similarly performed bioassays of six other test
chemicals. All surviving mice were killed at 93 weeks.

Mean body weights attained by low- and high-dose male and female
rats and mice were essentially unaffected by photodieldrin. Con-
vulsions and hyperactivity were noted in treated male and female
rats and in male mice. Mortality rates of either sex or either
species were not affected by treatment.
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In rats, benign tumors (adenoma and fibroadenoma) of the mammary
gland in females showed a dose-related trend (P = 0.039) compared
with matched, but not pooled, controls (8/72 pooled controls, 0/9
matched controls, 5/50 low-dose, 10/49 high-dose). Adenocarcino-
ma of the mammary gland occurred in two additional low-dose
females. The incidences of these tumors in either of the treated
groups were not significantly higher than those in the control
groups using either matched or pooled controls. Three papillary
and follicular-cell adenomas and one papillary adenocarcinoma of
the thyroid occurred in the low-dose females, giving a statis-
tically significant increase over the pooled controls (P =
0.022), but these thyroid tumors did not occur in the high-dose
animals. The dose-related trend was not statistically signifi-
cant using either pooled or matched controls, and the incidence
in the low-dose group is not greater than that in the historical
controls. In male rats, the incidence of hemangiomas showed a
statistically significant dose~related trend (P = 0.021) using
pooled controls, but the direct comparison of the three
hemangiomas in the high-dose group with the pooled-control group
was not statistically significant. Furthermore, three
hemangiomas is a small number, and the tumors occurred in more
than one anatomic site (two in the spleen, one in subcutaneous
tissue). The occurrence of these tumors cannot clearly be
associated with treatment.

In mice, there were no tumors that were statistically significant
in treated groups of either sex.

It is concluded that under the conditions of this bioassay,
photodieldrin was not carcinogenic for Osborne-Mendel rats or
B6C3F1 mice.
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I. INTRODUCTION

Photodieldrin (CAS 13366-73-9; NCI C00599) is a photochemical con-
version product of dieldrin with the systematic name 1,1,2,3,3a,
7a-hexachloro-exo-5,6-epoxydecahydro-2,4,7-metheno-1H~-cyclopentala]
pentalene, It is a half-cage structure derived from the bridging
of C~12 to C-9 in dieldrin with transfer of a (C-12 hydrogen to
c-10. Photoconversion 1is carried out in sunlight and by certain
microorganisms that have been isolated from soil, water, rat
intestine, and the rumen stomach contents of cows (Matsumura et
al., 1970). The photochemical rearrangement and oxidation of
aldrin and photoaldrin also will yield photodieldrin (Brooks,
1975). Under certain conditions, photodieldrin is persistent in
the environment as a terminal residue of dieldrin (Matsumura,
1973; Brooks, 1975). Photodieldrin is more toxic than dieldrin to
rats and mice but less toxic to dogs, chickens, and pheasants

(Brooks, 1975).

Although it has never been produced commercially, photodieldrin
was selected for testing in 1969 because it was a phdtochemical
conversion product of dieldrin. At that time dieldrin was used

extensively as a pesticide.






II. MATERIALS AND METHODS

A. Chemical

Gulf South Research Institute synthesized two batches of photo-
dieldrin for use in the chronic study. The method, based on that
described by Chau et al., (1971) for the preparation of
photoheptachlor ketone, involved irradiating a solution of

dieldrin in acetone at 2537 A under nitrogen.

The first batch was synthesized from dieldrin obtained from Shell
Chemical Company, Modesto, California, which had been purified by
recrystallization. Photodieldrin was obtained in a 597 yield
after three recrystallizations of the irradiated product from

ethanol.

The second batch was prepared from technical-grade dieldrin,
giving photodieldrin in a 48% yield after seven recrystalli-

zations.

All analytical tests performed showed that both batches were
identical to a reference sample of photodieldrin. Parameters
compared included melting point (191.5-193°C), ir spectrum,
thin~-layer chromatograms, and gas-liquid chromatograms on two
dissimilar columns. Neither batch contained any detectable

residual dieldrin. The absence of dieldrin was also confirmed in



analyses of these batches by Shell Development Company, Modesto,
California. No attempt was made to identify or quantitate

impurities.
The chemical was stored in amber glass containers at 0°C.

B. Dietary Preparation

All diets were formulated using Wayne® Lab Blox (Allied Mills,
Inc., Chicago, I1ll.) to which was added the required amount of
photodieldrin for each dietary concentration. The test chemical
was first dissolved in a small amount of acetone (Mallinckrodt
Inc., St. Louis, Mo.), which was then added to the feed. Corn
oil (Louana-®, Opelousas Refinery Co., Opelousas, La.) was also
added to the feed, primarily as a dust suppressant, and the diets
were mixed mechanically to assure homogeneity of the mixtures and
‘evaporation of the acetone. Final diets, including those for the
control groups of animals, contained corn o0il equal to 2% of the
final weight of feed. The diets were stored at approximately

179C until used, but no longer than 1 week.

The stability of photodieldrin in feed was tested by determining
the concentration of the chemical in formulated diets at
intervals over a 7-day period. Diets containing 0.32, 0.64, 2.5,
5.0, or 10.0 ppm photodieldrin showed no change in concentration

on standing at ambient temperature for this period.



As a quality control test on the accuracy of preparation of the
diets, the concentration of photodieldrin was determined in
different batches of formulated diets during the chronic study.
The results are summarized in Apéendix G. At each dietary
concentration, the mean of the analytical concentrations for the
checked samples was within 1.6% of the theoretical concentration,
and the coefficient of variation was never more than 5.8%. Thus,
the evidence indicates that the formulated diets were prepared

accurately.
C. Animalg

Rats and mice of both sexes, obtained through contracts of the
Division of Cancer Treatment, National Cancer Institute, were
used 1in these bioassays. The rats were of the Osborne-Mendel
strain obtained from Battelle Memorial Institute, Columbus, Ohio,
and the mice were B6C3Fl hybrids obtained from Charles River
Breeding Laboratories, Inc., Wilmington, Massachusetts. On
arrival at the laboratory, all animals were quarantined for an
acclimation period (rats for 9 days, mice for 14 days) and were

then assigned to control and treated groups.

D. Animal Maintenance

All animals were housed in temperature- and humidity-controlled

rooms. The temperature range was 22-24°C, and the relative



humidity was maintained at 40-707%. The air in each room was
changed 10-12 times per hour. Fluorescent lighting provided
illumination 10 hours per day. Food and water were supplied ad

libitum.

The rats were housed individually in hanging galvanized steel
mesh cages, and the mice were housed in plastic cages with filter
bonnets, five per cage for females, and two or three per cage for
males. Initially, rats were transferred once per week to clean
cages; later in the study, cages were changed every 2 weeks.
Mice were transferred once per weék to clean cages covered with
filter bonnets; bedding used for the mice was Absorb-Dri® (Lab
Products, Inc., Garfield, N. J.). For rats, absorbent sheets
under the cages were changed three times per week. Feeder jars
and water bottles were changed and sterilized three times per

week,

Cages for control and treated mice were placed on separate racks
in the same room. Animal racks for both species were rotated
laterally once per week; at the same time each cage was changed
to a different position in the row within the same column. Rats
receiving photodieldrin, along with their matched controls, were
housed in a room by themselves. Mice receiving photodieldrin

were maintained in a room housing mice administered aldrin (CAS



309-00~2) or captan (CAS 133-06~2), together with their

respective matched controls.

E. Subchronic Studies

Subchronic feeding studies were conducted with rats and mice to
estimate the maximum tolerated doses of photodieldrin, on the
basis of which low and high concentrations (hereinafter referred
to as "low doses” and '"high doses") were determined for adminis-
tration in the chronic studies. In the subchronic studies, photo-
dieldrin was added to the animal feed in twofold increasing
concentrations, ranging from 2.5 to 80.0 ppm for rats and 0.0l to
0.32 ppm for mice. Control and treated groups each consisted of
five male and five female animals. The chemical was provided in
feed to treated groups for 6 weeks, followed by a 2-week period
of observation. Because there were no deaths in the mice, and
because the gains in body weights of the treated groups of mice
were similar to thpse of the control group during the entire
study, a second study was performed in mice, with doses ranging
from 0.04 to 2.56 ppm. In the second study, the chemical was
provided in feed to treated groups for 6 weeks, followed by a

3-week period of observation.

At 40 and 80 ppm, all rats died during week 2. In males receiv-

ing 20 ppm or less there was no evidence of signifieant



behavioral changes or other clinical signs except héavy shedding
of hair. Throughout the 8-week study, all treated females lost
weight. At 20 ppm the females appeared hyperactive. During
week 6 tachypnea was noted in one female and hyperactivity in
another female receiving 10 ppm photodieldrin. The low and high

doses for rats were set at 5 and 10 ppm for the chronic studies.

There were no marked adverse effects in mice receiving 1.28 ppm.
At 2.56 ppm all mice died by week 6. The low and high doses for

mice were set at 0.32 and 0.64 ppm for the chronic studies.

F. Designs of Chronic Studies

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

Since the numbers of animals in the matched-control groups were
small, pooled-control groups also were used for statistical
comparisons. Matched controls from the current studies on
photodieldrin were combined with matched controls from studies
performed on malathion (CAS 121-75-5), tetrachlorvinphos (CAS
961-11-5), toxaphene (CAS 8001-35-2), lindane (CAS 58-89-9),
endrin (CAS 72-20-8), and captan. The pooled controls for
statistical tests using rats consisted of 75 males and 75
females; using mice, 80 males and 80 females. The studies on
chemicals other than photodieldrin were also conducted at Gulf

South Research Institute and overlapped the photodieldrin study



Table 1. Design of Photodieldrin Chronic Feeding Studies in Rats

Photo-

Sex and Initial dieldrin Time on Study Time~Weighted
Treatment No. of in Diet Treated Untreated® Average Dose®
Group Animals? (ppm) (weeks) (weeks) (ppm)
Male
Matched-Control 10 0 111-112
Low-Dose 50 5 80 5

0 31-32
High-Dose 50 10 80 10

0 32
Female
Matched~Control 10 0 111
Low-Dose 50 5 30

2,54 50 3.4

0 32
High~Dose 50 10 30

5d 29 7.5

0 53

3A11 animals were 35 days of age when placed on study.

bihen diets containing photodieldrin were discontinued, high-dose females
and their matched controls were fed control diets without corn oil
for 8.5 weeks, then control diets (2% corn oil added) for an
additional 44 weeks. All males, low-dose females, and their matched
controls were fed control diets until termination of the study.

CTime~weighted average dose = L(dose in ppm x no. of weeks at that dose)
Z(no. of weeks receiving each dose)

dBecause of neurotoxic signs, doses in female rats were reduced
after 30 weeks.



Table 2. Design of Photodieldrin Chronic Feeding Studies in Mice

Sex and Initial Photodieldrin Time on Study
Treatment No. of in Diet Treated UntreatedP
Group Animals? (ppm) (weeks) (weeks)
Male
Low~Dose
Matched-Control 10 0 93
High~Dose
Matched-Control® 10 0 93
Low-Dose 50 0.32 80
0 13
High-Dose¢ 50
0.64 80
0 13
Female
Low-Dose
Matched-Control 10 0 93
High-Dose
Matched-Control€ 10 0 93
Low-Dose 50 0.32 80
0 13
High-Dose€ 50 0.64 80 13
0 13

8A11 animals were 35 days of age when placed on study.

byhen diets containing photodieldrin were discontinued, mice received
control diets until termination of the study.

CDue to high mortality caused by an error in the preparation of the
feed mix, studies for high-dose male and high-dose female mice were
terminated; the studies were then restarted using 10 additional
matched-control mice.
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by at least 1l year. The matched-control groups for the different
test chemicals were of the same strain and from the same

supplier, and they were examined by the same pathologists.

G. Clinical and Pathologic Examinations

All animals were observed twice daily for signs of toxicity,
weighed at regular intervals, and palpated for masses at each
weighing. Animals that were moribund at the time of clinical

examination were killed and necropsied.

The pathologic evaluation consisted of gross and microscoeopic
examination of major tissues, major organs, and all gross lesions
from killed animals and from animals found dead.
The following tissues were examined microscopically: skin, lungs
and bronchi, trachea, bone and bone marrow, spleen, lymph nodes,
heart, salivary gland, liver, gallbladder (mice), pancreas,
stomach, small dintestine, large intestine, kidney, urinary
bladder, pituitary, adrenal, thyroid, parathyroid, mammary gland,
prostate or uterus, testis or ovary, and brain. Occasionally
additional tissues were also examined microscopically. The
different tissues were preserved in 10% buffered formalin,
embedded in paraffin, sectioned, and stained with hematoxylin and
eosin. Special staining techniques were utilized when indicated

for more definitive diagnosis.
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A few tissues from some animals were not examined, particularly
from those animals that died early. A}so, some animals were
missing, cannibalized, or judged to be iﬁ such an advanced state
of autolysis as to preclude histopathologic evaluation. Thus,
the number of animals from which particular -organs or tissues
were examined microscopically varies, and does not necessarily
represent the number of animals that were placed on study in each

group.

H. Data Recording and Statistical Analyses

Pertinent data on this experiment have been recorded in an auto-
matic data processing system, the Carcinogenesis Bioassay Data
Svstem (Linhart et al., 1974). The data elements include descrip-
tive information on the chemicals, animals, experimental design,
clinical observations, survival, body weight, and individual
pathologic results, as recommended by the International Union
Against Cancer (Berenblum, 1969). Data tables were generated for

verification of data transcription and for statistical review.

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

discussed in the statistical narrative sections.

Probabilities of survivsz! were estimated by the product-limit

12



procedure of Kaplan and Meier (1958) and are presented in this
report in the form of graphs. Animals were statistically
censored as of the time that they died of other than natural
causes or were found to be missing; animals dying from natural
causes were not statistically censored. Statistical analyses for
a possible dose-related effect on survival used the method of Cox
(1972) for testing two groups for equality and Tarone’s (1975)
extensions of Cox"s methods for testing for a dose~related trend.
One-tailed P values have been reported for all tests except the
departure from linearity test, which is only reported when its

two-tailed P value is less than 0.05.

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

consist of the numbers of animals necropsied.

The purpose of the statistical analyses of tumor incidence is to

determine whether animals receiving the test chemical developed a

13



significantly higher proportion of tumors than did the control
animals. As a part of these analyses, the one-tailed Fisher
exact test (Cox, 1970) was used to compare the tumor incidence of
a control group with that of a group of 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) 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 sectjion. 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), was also used. Under the
assumption of a linear trend, this test determines if the slope
of the dose-response curve is different from zero at the one-
tailed 0.05 level of significance. Unless otherwise noted, the
direction of the significant trend is a positive dose relation-
ship. This method also provides a two-tailed test of departure

from linear trend.

A time-adjusted analysis was applied when numerous early deaths
resulted from causes that were not associated with the formation

of tumors. In this analysis, deaths that occurred before the

14



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 fbund. Once this reduced set of data was
obtained, the standard procedures for analyses of the incidence
of tumors (Fisher exact tests, Cochran-Armitage tests, etc.) were

followed.

When appropriate, life-table methods were used to analyze the
incidence of tumors. Curves of the proportions surviving without
an observed tumor were computed as in Saffiotti et al. (1972).
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 treated group compared to its control was calculated
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from the exact interval on the odds ratio (Gart, 1971). The
relative risk is defined as Pt/Pc where Pt 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
analyses. The interpretation of the limits is that in
approximately 957% 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 wupper limit

16



indicates that there 1is 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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ITI. RESULTS - RATS

A. Body Weights and Clinical Signs (Rats)

Mean body weights were generally comparable for treated and
control rats of both sexes throughout the study (figure 1).
During the first 16 weeks, the treated animals were generally
comparable to the controls in appearance and behavior, with the
exception of the high-dose females. Beginning in week 16,
convulsions were observed in three high-dose females, and by week
24 comvulsions were observed in a few animals in the high-dose
male and low- and high-dose female groups. At week 28, all
high-dose females appeared to be hyperactive. Concentrations of
photodieldrin in feed were lowered for both high~ and low-dose

females at week 30.

During the second year of the study, various clinical signs
including epistaxis, dermatitis, alopecia, rough hair coats, loss
of weight, pale mucous membranes, tachypnea, hematuria,
convulsions, hyperactivity, and abdominal distention were noted

with increasing frequency in the treated groups.

B. Survival (Rats)

The Kaplan and Meier curves estimating the probabilities of-

survival for male and female rats fed photodieldrin in the diet

19



MEAN BODY WEIGHT (G)

MEAN BODY WEIGHT (G)

700

120

W y|
600 g3 B8 o 0Seclg. 4 R0 =
3828 a 00" Vag B8 o0 o
0 B A A 7AN 6 Ooo
500 a 82 A JAYRAV.YNI
2 A
a
g% 2
400 - 8
300 §§A
MALE RATS
200{ @
A O MATCHED CONTROL
E O LOw DOSE
ﬂ /A HIGH DOSE
100
0 T T ¥ T T
0 20 40 60 80 100 120
TIME ON STUDY (WEEKS)
450
05 ofe? "o 8
400 A
2 o o aoadoRTRRR A% 98@@ gt 8
a
A é 3
350 A ‘éa 8
| £g8"®
300
é =
250 4 éé
8
200
B8
10 B FEMALE RATS
O MATCHED CONTROL
100 O LOW DOSE
A HIGH DOSE
501
0 T T T T T
0 20 40 60 80 100

TIME ON STUDY (WEEKS)

Figure 1. Growth Curves for Rats Fed Photodieldrin in the Diet
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at the doses of this experiment, together with those of the
controls, are shown in figure 2. The Tarone test results were
not significant in either sex at the 0.05 level for positive
dose-related trend in mortality over the period. In male rats,
46% of the high-dose group, 48% of the low-dose group, and 207% of
the matched controls lived to the end of the study. Survival was
longer in female rats than in the males. Sixty percent of the
high-dose females, 62% of the low~dose females, and 70%Z of the
matched controls lived to termination of the study. A sufficient
number of animals were available for meaningful statistical

analyses of the incidence of late-developing tumors.

C. Pathology (Rats)

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

are summarized in Appendix C, tables Cl and C2.

Neoplastic, degenerative, inflammatory, and proliferative lesions
were encountered in both treated and control rats. The
nonneoplastic lesions occurred infrequently or approximately as

often among treated rats as among control rats.

Benign and malignant tumors of the pituitary gland occurred in
8/42 low-dose males and 7/46 high-dose males; benign tumors of

the pituitary appeared in 5/48 low-dose females and 8/39 high-
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dose females. Benign and malignant tumors of the mammary gland
occurred in 7/50 low-dose females and 10/49 high-dose females.
These pituitary and mammary gland tumors were not found in rats
of the matched-control groups. The remaining neoplastic lesions
occurred with a random distribution and with a frequency in the

treated rats similar to that in the controls.

With the exception of the tumors of the pituitary and mammary
gland, the neoplastic lesions observed in rats occurred sporadi-
cally or with approximately equal frequency in treated animals
and in controls. However, spontaneous tumors of the pituitary
gland and mammary gland may occur at high incidences in the
female Osborne-Mendel rat. Therefore, in the judgment of the
pathologists, it is unlikely that photodieldrin was responsible

for the induction of these tumors.

D. Statistical Analyses of Results (Rats)

Tables El and E2 in Appendix E contain the statistical analyses
of the 1incidences of those specific primary tumors that were
observed in at least 5% of one or more treated groups of either

SeXe.

In female rats, when the incidences of papillary adenoma, papil-
lary adenocarcinoma, and follicular-cell adenoma of the thyroid

are grouped, the Fisher exact test shows that the incidence of
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these combined tumors in the low-dose group is significantly
higher than that in the pooled controls (P = 0.022). 1In male
rats, follicular-cell adenoma was observed in one low-dose and
one high~dose animal, and papillary adenocarcinoma was found in
one high-dose animal. Experimental results for the combined
group of papillary adenoma, papillary adenocarcinoma, and
follicular-cell adenoma compiled to date from historical-control
groups at this laboratory in the biocassay program indicate a
spontaneous rate of less than 2% in females and 57 in males.
These rates are not significantly different from those seen in

the treated groups of this bioassay.

The combined incidence of adenoma and fibroadenoma of the mammary
gland in female high-dose rats was double that in the low-dose
animals (low-dose 5/50, high-dose 10/49), and no incidence was
observed in the matched-control group; however, 8/72 (l1%) were
observed in the pooled-control group. The Cochran-Armitage test
has a marginal significance using matched controls (P = 0.039),
but this positive finding is not confirmed by the Fisher exact
test results for either the low- or high-dose group or by the
tests made using the pooled controls. The historical controls
have an 1incidence of 42/235 (18%). Thus, the incidence in the
matched-control group is lower than expected, and statistical

significance may have occurred because of this low incidence
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rather than the effect of the chemical. In male rats, no
fibroadenoma or adenoma was observed. It is questionable whether
tumors in the mammary glands of rats are associated with

treatment.

Three hemangiomas were observed in the male high-dose group. The
Cochran—-Armitage test has a probability level of 0.021 when the
pooled-control group is used, but this positive result is not
supported by the Fisher exact test results, which show that the
incidence in the high-dose group is not significant. When the
Cochran-Armitage test result is based on the incidence in only
one group, and this incidence has minimal significance, the trend
analysis result is questionable. Two of the hemangiomas were
observed in the spleen and one in subcutaneous tissue.
Historical controls indicate a 0/240 incidence in male rats of

this strain. There were no hemangiomas in the female rats.

Time-adjusted analyses, based on animals that lived beyond 52
weeks, performed on the incidence of chromophobe adenoma of the
pituitary in male rats were not significant. When tumors are
grouped for statistical analysis, as in adenoma and fibroadenoma
of the mammary gland in female rats, the incidences of the
individual components are not included in tables El and E2;
however, a 1list of the incidences of each type of tumor is

provided in Appendix A, tables Al and A2.
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IV. RESULTS - MICE

A. Body Weights and Clinical Signs (Mice)

Mean body weights were comparable for treated and control groups
of both male and female mice throughout the study (figure 3).
During the first year of the study, the treated animals were
generally comparable to the controls in appearance and behavior.
During this period, some loss of weight and a few cases of
alopecia were noted. During the second year of the study, other
clinical signs including discolored hair coats, alopecia, and
abdominal distention were observed with an increasing frequency
in treated groups. Hyperexcitability was noted in most of the

treated males from weeks 65 and 66 to the end of the study.

B. Survival (Mice)

The Kaplan and Meier curves estimating the probabilities of
survival for male and female mice fed photodieldrin in the diet
at the doses of this experiment, together with those of the
controls, are shown in figure 4. The separate control groups for
the high-dose group and the 1low-~dose group for each sex are
combined and designated matched controls for survival analyses.
In male mice, the Tarone test result for positive dose-related
trend in mortality over the period is not significant. Ninety

percent of the matched controls, 907 of the high-dose group, and
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78% of the low-dose group lived to the end of the study. In
females, the Tarone test has a probability level of 0.039, and
over 80% of all the animals survived to termination of the study.
A sufficient number of animals of both sexes were available for
meaningful statistical analyses of the incidences of late-

developing tumors.

C. Pathology (Mice)

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

are summarized in Appendix D, tables D1 and D2.

A variety of neoplasms occurred both in the control and treated
groups. These neoplasms occurred with approximately equal
frequency 1in treated and control mice or appeared in
insignificant numbers. These lesions, however, are not uncommon

in this strain of mouse independent of any treatment.

In addition to the neoplastic lesions, a number of degenerative,
proliferative, and inflammatory changes were encountered also in
animals of the treated and control groups. These nonneoplastic

lesions are commonly seen in aged B6C3F1 mice.

In the judgment of the pathologists, there was no definitive

evidence of the carcinogenicity of photodieldrin in mice.

30



D. Statistical Analyses of Results (Mice)

Tables Fl and F2 in Appendix F contain the statistical analyses
of the incidences of those specific primary tumors that were
observed in at least 5% of one or more treated groups of either

sex.

In neither sex does the incidence of any specific tumor show a
statistically significant result. When the liver tumors in male
mice are grouped for analysis (as 1in neoplastic nodules and
hepatocellular carcinoma) the results are not significant. The
incidence of neoplastic nodules, alone, is not included in table
Fl, since neither the low-dose nor the high-dose group has an
incidence greater than 5%. A list of the incidences of each type

of tumor is provided in Appendix B, tables Bl and B2.

In each of the 95% confidence intervals of relative risk, shown
in the tables, the value of one is included; this indicates the
negative aspects of the results. It should also be noted that
each of the intervals has an wupper limit greater than one,
indicating the theoretical possibility of the induction of tumors
by this chemical, which could not Be detected wunder the

conditions of this test.
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V. DISCUSSION

In this bioassay of photodieldrin, mean body weights were gener-
ally comparable for treated and control rats of both sexes and
also for treated and control mice of both sexes. However,
hyperexcitability and convulsions were observed in treated male
and female rats and in male mice. This mode of toxicity, i.e.,
stimulation of the central and peripheral nervous system, is
similar to that of the parent chemical, dieldrin, and other
related organochlorine pesticides (Brooks, 1975). Although 1less
than 507 of the treated male rats lived until termination of the
study, survival among controls was also poor; mortality rates in

either sex of either species were not affected by treatment.

In rats, benign tumors (adenoma and fibroadenoma) of the mammary
gland in females showed a dose-related trend (P = 0,039) compared
with matched controls, but not with pooled controls (pooled
controls 8/72, matched controls 0/9, low-dose 5/50, high-dose
10/49). In addition, two other low-dose females had adenocarcino-
mas of the mammary gland. The incidences of these tumors in
either of the treated groups were not significantly higher than
those in the control groups using either matched or pooled
controls, and thus, their occurrence cannot clearly be associated

with treatment.
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Three papillary and follicular-cell adenomas and one papillary
adenocarcinoma of the thyroid occurred in the low-dose females,
giving a statistically significant increase over the pooled
controls (P = 0.022), but these thyroid tumors did not occur in
the high-dose animals. The dose-related trend was not statis-
tically significant using either pooled or matched controls, and
the incidence in the low-dose group is not greater than that in
the historical controls. Thus, these lesions are not considered

to be related to treatment.

The incidence of hemangiomas in male rats showed a statistically
significant dose-related trend (P = 0.021) using pooled controls,
but the direct comparison of the three hemangiomas in the high-
dose group with the pooled-control group was not statistically
significant. In addition, three hemangiomas is a low number, and
the tumors occurred in more than one anatomic site (two in the
spleen, one in subcutaneous tissue). Thus, the hemangiomas in
male rats are not considered to be related to treatment of the

animals with photodieldrin.

In mice, there were no tumors that were statistically significant

in treated groups of either sex.

In another bioassay, dieldrin was fed to mice at 2.5 and 5 ppm

(NCI, 1977). In that study, hepatocellular carcinomas were
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associated with treatment with dieldrin in male mice. The doses
of dieldrin (2.5 and 5 ppm) were 7.8 times greater than the doses
of photodieldrin, (0.32 and 0.64 ppm) used in the present study,
which were not found to be associated with tumors of the liver in

mice.

It is concluded that under the conditions of this bioassay, photo-
dieldrin was not carcinogenic for Osborne-Mendel rats or B6C3Fl

mice.
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APPENDIX A

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN

RATS FED PHOTODIELDRIN IN THE DIET
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TABLE A1.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE
RATS FED PHOTODIELDRIN IN THE DIET

CONTROL LOW DOSE HIGH DOSE
ANTMAIS INTTIAITY IN STULY 1n 50 50
ANTMALS NECROPSTIED 10 us 50
ANIMATS EXAMINED BISTOPATHOLOSICAILY 1n 48 49
TNTEGUMFNTARY SYSTENM
*SHRCUT TISSUF (1M (u8s) (sM)
SARCOMA, NOS 1 (29) 1 (2%
HEMANGTOMA 1 (2%)
RESPTFATORY SYSTEM
€UNG (10) (48) (49)
C-C®LT CARCINOMA, MFTASTATIC 1 (2%)
MTYED TUMOE, METASTATIC 1 (2%)
HEMATOPOITTIC SYSTRM
*MUITTPL® OR3ANS (1) (48) (50)
MALTG.LYMPHOMA, LYMPHOCYTIC TYPE 1 (2%)
IYMPHOCYTIC IFUKEMTA 1 (2%)
#SDIERN (o) (48) (u?
“TBROSARCOMA 1 (2%)
HFMANGIOMA 2 (4%
AN3TOMR 1 (11%)
CTRCUTATOPY SYSTEM
NONT
DIGPSTIVE SYSITM
47 IYFR (10) (47 u9)
NENPLASTIC NODILF 1 (2%)
#PANCREAS (1) (62) (45)
SAPCOMA, NOS, METASTATIC S _ 1 (2%)..

* NUMBZF OF ANIMALS WITH TISSUE EYAMINED MICROSCNHPICALLY
* NUMBT® OT ANIMALS N®CPODPSIED
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TABLE A1. MALE RATS: NEQPLASMS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

MRINARY SYSTFHM

#K TDNTY (1M {46) (49)
MIYFD TUMGR, MATLIGNANT 2 (4%)

t HAMRRTOMA 1 (1n%)

ENDOCFTINE SYSTWM

#DITUTTARY (5) (42) (46)
CARCTNOMR,NOS 2 (5%) 1 (2%)
ADENOCARCINOMA, NOS 1 (2%)
CHROMOPHOBE ADZNOMA 6 (1u%) 5 (11%)
SARCOMR, NOS 1 (2%)

#RDPENAT (8) (42) (49)
CORTICAL CARPCINCMA 1 (2%)
PHEOCYROMOCYTOMA 1 (2%)

#THYRNID (9) (39) (u2)
PAPTLLA®Y ADENOCARCINOCHMA 1 (2%)
TOLLTCULAR-CELY ADENOMA 1 (3%), 1 (2%)
C-CELY ADENOMA 3 (8%) 1 (2%)
C-CELL CARCINOMA 1 (3%)

#PANCREATIC ISLETS (10) (42) (45)
ISLPT-CFLL ADENCMA 1 (17%)

REPRODUCTIVE SYSTEM

*MAMMARY GLAND (10) (48) (50)
PAPTLLARY RADENOCARCINCHMA 1 (2%)
TTBROMA 1 (2%)

$TESTIS (10) (46) (49)
INTERSTITIRL-CFLL TUMCR 1 (10%) 1 (2%)

SPECIAL SENSE ORGANS

NONE

# NUMBZR OF ANIMALS WITH TISSUF EYAMINED MICROSCOPICALLY
* NTMBER OF ANIMALS NECROFSIED

t This is considered to be a benign form of the malignant miked tumor of
the kidney and consists of lipocytes, tubular structures, and fibroblasts

in varying proportions.
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE
MUSCUTOSKTLETAL SYSTSM
*SKETPTAL MUSCIF (1" (48) (5%)
SARCOMa, NOS 1 (2%)
BODY CAVTITI®S
NONF
ALL OTHFR SYSIEMS
*MTLTIPLE CORGANS (10 (u3) (50)
FIBRPOUS PISTINCYTOMA, MALIGNANT 1 (2%)
IFTNMYOSARCOMA 1 (2%)
ANTMRT DISECSITTON STMMARY
ANIMALS INITIATLY TN STUDY 10 50 50
NATURAL DEATH3 2 13 11
MORTRIND SACRIFTC™ 5 13 16

SCHEDULED SACRIFIC®

ACCTIDRNTALLY KTITFD

TFEMINAL SACRIFICY 2 24 23
ANIMAT MISSING

A_TNCIUDES_AUTOLYZED ANIMALS

& NUMBTP OF ANTMALS WTITH TISSUF EXAMINED MICROSCOPICAIIY
* NUMBER NT ANIMALS NYCROPSTETD

43



TABLE A1. MALE RATS: NEOPLASMS {(CONTINUED)

CONTROL LOW DOSE HIGH DOSE
TUMCR STUMMAERY
TOTARI ANIMALS WITH PRIMARY TUMCRS* 4 20 15
TOTAL PRIMARY TIHMORS 4 25 18
TOTAL BANTMALS WITH RENIGN THUMORS 4 11 10
TOTAL EWNIGN TUMORS 4 13 10
TOTAL BNTMRLS WITH MALIGNANT TUMORS 11 7
TOTAL MALIGNANT ™IMORS 12 7
TCTAL ANTMRPLS WITH SECONDARY TUMOFSH 2 1
TOTAL SEZCONDARY TITMORS 2 1
TOTAT ANTMALS WTTH TIMORS UNCFRTATN-
BENIGN OR MALTIGNANT 1
TUTMAL UNCIRTAIN THMORS 1

TCTAL BNTMALS WITH TUMORS UNCERTATN-
CHIMAPY OR METASTATIC
TOTAL UNCEPTAYN TUMCRS

# PRYMARY TUMOFS: ALT TUMOPS EXCEPT SECONDARY TUMORS
# SFCONDARY TUMORS: METASTATIC TUMOPRS OP TUMORS INVASIVE INTO AN ADJACENT ORGAN
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TABLE A2.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE
RATS FED PHOTODIELDRIN IN THE DIET

ENIMALS INITIALLY IN STWDY 10 &0 5]
ENIMAIS NECEOPSIFD 9 50 ua
ANIMAIS FEXAMINED HTSTOPATHOLOGICAILY 9 50 us

YFMATOPCTIETIC SYSTEM

*MUITIPLE ORGANS (&) (50) (49)
MALIG,LYMPHOMA, LYMPHOCYTIC TYPF 1 (2%)

CTRCULATORY SYSTEM

$HTRRT /VENTRICIE (9) (49) (47)
FIBRCHMA 1 (%)

DIGESTTIVE SYSTEM

#LTVER (9 (49) (46)
HEPATOCEILULAR CRRCINCMA 1 (2%)

#STCMACH (9) (u6) (46)
LETCMYCMA 1 (2%)

JRTNREY SYSTEHY

¥ TONTY (9) (49) (48)
CARCINOMA.NOS 1_(2%)

4 NUMBRR OF ANIMALS WITH TTSSUE EYAMIN®D MTCROSCOPICALLY
* NUMRFP 0F ANIMALS NECROPSTEL
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TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE
ENDNCRINE SYSIFM
EPITUTTR2Y ?) (48 (39)
ADENCMA, NOS 1 (2%)
CHROMNDPHORT BADENNMER 4 (8%) 8 (21%)
#ADRFNAT (&) (48) (43)
COPT™ICAL ADTNOMA 1 (2%)
#THYPNIT (9 (43) (39)
PAPTILARY PDENOMA 2 (5%)
DAPTITARY ANDFNOCARCINOMA 1 (2%)
FOLLICUIRR-CFLL ADENOMA 1 (2%)
C-CELL ADENOMA 2 (5%) 1 (3%)
C-CELL CARCTNOMA 1 (3%)
#PANCREATIC ISIFTS (9) (429) (42)
ISLTT-CFLL ADENCMA 2 (5%)
FRPRODUCTIVE SYSTEM
*MAMMARY GLAND (9) (59 (49)
ADENCMA, NOS 1 (2%
ADENOCARCINOMA, NOS 2 (u%)
ETBROMA 1 (2%)
FIBROADENOMA 5 (10%) 9 (18%)
$UTEPUS (6) (42) (37)
FNDOMETRIAL STRCMAL PCLYP 1 (17%) 5 (12%) 6 (16%)

MUSCOLOSKELETAL SYSTEM

BCDY CAVITIES

NCNF

¢ NOUMP®R OF ANIMALS WITH TISSUE FYAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECFOPFSIED
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TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE
81T OTHER SYSTEMS
NONT
ANIFRL CDISFECSITICN SUMMARY
ANTMALS INTTIATLY IN STOUDY 10 50 50
NATURAL DEZATH3 2 3
MCRIBIUND SACPIFICE 16 12

SCHFDYLED SACRTTICT

ACCID®NTALLY RTILED

TFPMINAL SACRIFICE 7 31 3n
ANIMAL MISSING

3 INCLUDES AUTOILYZEL ANTRALS

TUMCE SUKMARY

TOTAT ANTMRIS WITH PETMARPY TUMCPS* 2 20 26
TOTREL ERYMARY TUMOFS 2 26 n

TCTAL ANTMALS WITH RTNIGN TUMCES 2 18 24
TOTAL BINIGN TUMORS 2 22 28

TCTAL ANTMALS WITH MRTIGNANT TUMORS 4 3
TATAL MAIIGNBNT TIMCRS 4 3

TOTAI ANIMALS WTITH SECONDRRY TUMOPS#
TOTET STCONDARY TMMORS

TOTRAL ANIMALS WITH TPUMCRS URNCEFTAIN-
BENTGN NE MATIGNANT
TOTAL UNCEPTATIN THMORS

TOTAL ANIMALS WITH TUMCRS UNCWFTAIN-
PETMAFY OP MSTRSTATIC
TOTAT UNCERTAIN TMMORS

* PRIMARY THMQES: ALL TUMCRS TXCEPT SECONDARY TUMORS
# STCONDARY TUMORS: METASTATTC TUMORS OR THMORS INVASTVE INTO AN 2DJACENT ORGAN
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APPENDIX B

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN

MICE FED PHOTODIELDRIN IN THE DIET
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TABLE B1.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE
MICE FED PHOTODIELDRIN IN THE DIET

LOW DOSE HIGH DOSE LOW DOSE HIGH DOSE
CONTROL CONTROL

ANIMATS INITIAILIY IXK STUDY 10 10 &0 50
BNIMATS NECROPSTED 10 m 47 49
ANTMA1S EYAMINED HISTOPATHOLOGICAILY 8 19 u7 49

RESPIRATCRY SYSTEM
4T UNG (1) 17 (47) (49)
AIVECLAR/RRONCHIOLAP ADENCMA 1 (2%) 4 (8%)

HEMATOPOTIRITC SYSTEM
*MUTT™TPLE ORGANS (10 (10) u7) (49)
MATIG.IYMPHOMA, HISTIOCYTIC TYPE 1 (2%)

$TIVER (10) (9 7 “umn
NFOPLASTIC NODUL™® 1 {2%)
HEPATOCEILULAR CARCINOMA 3 (20%) 10 (21%) 9 (19%)
HEMANGTOMA 1 (2%

ENDCCRINE SYSTEM

NONF

& NUMBER NF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMB*R OF BANIMALS NECFOPSTED
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TABLE B1. MALE MICE: NEOPLASMS (CONTINUED)

LOW DOSE HIGH DOSE LOW DOSE HIGH DOSE
CONTROL CONTROL

REPRCDUCTIVE SYSTEM

4TESTTS () 1 (46) 7
HEMANGTOMA 1 (2%)

SPEYCIRL SENSE ORGANS

*EYE/LAC2TIMAL GLAND {1 1m (u7) (49)
PAPTYL2RY CYSTADENCMA, YOS 1 (2%)

FUSCHIOSKELETAL SYSTEM

ENDY CAVITI®S

BNTMAT DISEOSITION SUMMARY

ANTMALS INITTAILY TN STUDY 1n " SN 50
NATURAL DEERTHA 2
MCRIBUND SACRIFICE
SCHELYUIED SACRIFICF
ACCTDENTALIY KYLTED
TEPMINAL SACRIFICE 8 10 39 45
ANIMRYL MISSING

2 INCLNRES_ANTOLYZEE ANIMALS ... ———

# NUMBER NF ANTMALS WTTH TISSUE ®XAMINED MICPOSCOPICALLY
* NNMB®R N¥ ANIMAYLS NPCROPSTEL

oy
-
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TABLE B1. MALE MICE: NEOPLASMS (CONTINUED)

LOW DOSE HtGH DOSE LOW DOSE HIGH DOSE
CONTROL CONTROL
TUMCR SUMMRRY
TQTAL ANIMALS WYTH PPTMARY TUMCRS* 3 14 13
TOTAL PRIMPRY TMMOERS 3 14 15
TOTAT ANTMRALS WITH BFPNIGN TUMCRS 3 5
TOTAL EENIGN TUMORS 3 5
TOTAT BNIMALS WITH MATTGNANT TUMORS 3 11 9
TOTAL MALIGNANT TMMNRS 3 11 Q

TCTAY. ANIMALS WITH SFCONDARY TUMOES#H
TOTAL SFCONDARY THMORS

TOTAT ANIMALS WITH TUMORS NNCERTAIN-
RENIGN OR MALIGNANT 1
TOT:L UNCEPTAIN THMOPS 1

TCTAL ANIMALS WITH TUMORS TMNCERTAIN-
PETMARY OR METASTATIC
TOTAL MNCIRTAIN TUMORS

* PRTMARY TUMOPS: ALI TUMNRS EXCEPT SECONDARY TUMORS
# SECONDARPY TUMNRS: METIASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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TABLE B2.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE
MICE FED PHOTODIELDRIN IN THE DIET

LOW DOSE HIGH DOSE LOW DOSE HIGH DOSE
CONTROL CONTROL
ANTMALS INITIATLY IN STULY 10 10 59 5N
ANTMALS NECROESIED 10 19 49 u9
MNIMALS FYAMINED HTSTOPATHOLOGICALLY 10 10 u9 49
INTEGUMENTAEY SYSTFM
*SUBCHT TISSUE (10 (1" (49) (49)
HEMANGICHMA 1 (2%)
RESPTRATORY SYSTEN
$TUNG (10) (1M 48) (u8)
AIVECLAR/BFRONCHIOLAR ADENCMR 1 (19%) 2 (uY)
HEMATOPOTETTC SYSTEM
*MUITIPLY NRGANS (1M (17 (49) (49)
MALIGNANT 1YMPHOMA, NOS 1 (10%) 1 {2y
MALTG.IYMPROMA, TYMPHOCYTIC TYPF 1 (10%) 1 (2%)
MALIG.LYMPHOMA, HISTIOCYTTC TYPF 3 (6%)
CIRCUILATCRY SYSTEM
NONT
DTG®STTVE SYSTFM
$1TVFP (9 (1" u3) (47)
HEPATOCFLLULAR CARCINCMA 1 (2%

ENDCCRTN®™ SYSTMM

NGNE

4 NUMBFR OF ANIMALS WITH TISSU"F FYAMINTD MICROSCOPICAILY
¢ NUMPER OF ANTMALS NECPQOPESIPD
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TABLE B2. FEMALE MICE: NEOPLASMS (CONTINUED)

LOW DOSE HIGH DOSE LOW DOSE HIGH DOSE
CONTROL CONTROL

RTPRODUCTIVE SYSTEM

“MAMMARY GTAND 1M (1n) (49) (4°)
HAMARPTCMR 1 (2%)

#0OVARY (9 (8) (45) (46)
CYSTADENOMA, NGCS 1 (2%

PUSCUIOSKFLFTAI SYSTTM

ALI CTH©®R SYSTENMS

ANIMAT DISECSITICN SUMMARY

ANIMALS JINITIALLY TN STUDY 106 10 50 50
NATURAL DEATHD 3 3
MORTBTIND SACRIFICE 1 5
SCHEDULFD SACRIFICF
ACCIDENTALLY KTILL®n
TERNINAL SACFIPICF 10 10 46 42
ANIMAL MISSING

3 _INCLUDES AUTOI YZED_ANIMALS

¢ NUMBER OF ANIMAYS WITH TISSUE EXAMINED MTCROSCOPICRLILY
* NUMBTR CF ANIMALS NECROPSIEL
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TABLE B2. FEMALE MICE: NEOPLASMS (CONTINUED)

LOW DOSE HIGH DOSE LOW DOSE HIGH DOSE
CONTROL CONTROL
TOFMCRE SUMMAFY
TCTAL ANIMALS WITH DPFIMRRY TUMCRS* 1 2 3 )
TOTAL PRIMARY TUMOPS 1 2 3 R
TOTAT ANIMALS WITH BFNIGN TUMCRS 1 2 3
TOTAL E¥KIGN TUMORS 1 2 3
TOTAT ANIMALS WITH MATIGNANT TUMORS 2 1 5
TOTAL MALIGNANT TUMCRS 2 1 5

TCTAL ANIMALS WITH SIECCNDARY TUMO%S#
TNTAL STCONDARY TMTMCRS

TOTARL ANIWALS WITH TUMORS UNCERTAIN-
BENIGN CR MATTGNANT
TCTAL UNCEFTRIN TIMORS

TCTAT ANIMALS WITE TUMORS UNCERTATIN-
FETMARY C® MFTASTATTIC
TOTAL UNCERTAIN TUMCRS

* DRTMAPY TNUMOPRS: RI1 TUMORS EXCEPT SECONDARY TUMOKS
# SPCONDARY TUMNRS: METASTATIC TUMOFS OR THMORS INVASTVE INTO AN ADJACENT ORGAN
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APPENDIX C

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS

IN RATS FED PHOTODIELDRIN IN THE DIET
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TABLE C1.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN
MALE RATS FED PHOTODIELDRIN IN THE DIET

CONTROL LOW DOSE HIGH DOSE
PNTIMALS INITIALLY TK STUDY 10 =0 <0
ANTMATS NECROPSTED 10 ug 50
ANIMALS ®XAMINED HISTOPATHOLOGTICALLY 10 u8 49
INTEGUMPNTRRY SYSTFM
*SKIN (10) (48) (50)
ITCTR, NOS 1 (2%)
INFLAMMATION, FOCAT GRANULOMATOU 1 (2%)
RESPTRATORY SYSTEM
SLUNG " (48) u9)
EMPHYSTMA, NOS 2 (4%)
ATELFCTASIS 1 (2%)
PNEUMONTA, CHRONTC MURINGE 1 (2%)
#LUNG/ALVEOLI (10) (48) (49)
EMPHYSEMA, WNOS 3 (6%) 1 (2%)
HFMATOPOTIRTIC SYSTEM
$SPLEEN 9) (48) u7)
CONGESTION, NOS 1 (2%)
HEMORRHAGE 1 (2%)
INFLAMMATION, CHRONIC FOCAL 1 (2%)
FIBROSIS, FOCAL 1 (2%)
BEMOSTDEROSTS 1 (2%)
CIRCULATORY SYSTEM
#HEART (1, (47) (u8)
DEGENERATION PARENCHYMATOUS 1 (2%)
DEGENERATION, HYDROPIC 1 (2%)
$HEART/ATRIUM '(10) %)) (48)
THROMBOSIS, NOS 1_12%)

¢ NOUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROFSIED
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

#TNDOCARDINM (10) (™ (48)
FIRROSIS, ®NCAL 1 (2%)

*ANRTA (1 (u9) . (57)
THROMBOSIS, NOS 1 (2%)
SCTEROSIS 1 (2%)
MEDTAL CALCIFTCATION 1 (2%)
CRICIFICATTON, NOS 1 (2%)

CIGESTTVE SYSTEN

$1TVER (1" (47) (49)
DFGENERATION PARRNCHYMATOUS 1 (10%) 3 (6%) 2 (4%)
METAMOREHOSIS FATTY 1 (10%) 5 (11%) 9 (18%)
CYTOINGTC DRGENERATTON 1 (2%)

ANGTECTASIS 1 (10%) 3 (6%) 5 (10%)

*EIL¥ DUCT (10} (u3) (50)
HYPRRPLASIA, NOS 1 (2%)

#PANCPRAS (10) (42) (45)
PERIARTERITIS 1 2%
NECROSIS, FAT 1 (2%)

#STOMRCH 19) (45) (46)
TICFR, NOS 1 (2%)

CALCIFICATTON, DYSTROPHIC 3 (39%)

$GASTRIC MYCOSA (10) (45) (u6)
EROSION 1 (2%)
NFCROSIS, FOCAL 1 (2%

ORTNARY SYSTEM

#KTDNSY ’ (1M (u6) (49)
FYDRONEPHROSTS 1 (2%)
GLOMFRULONEPHRITIS, NOS 3 (30%) 4 (9%) 6 (12%)
INFLAMMATION, CHRONTC 2 (20%) 15 (33%) 13 (27%)
INFLAMMATION, CHRONIC DIFFUSE 1 (2%)

#KIDNEY/PELVIS , 17 . (46) (49)
INFLAMMATION, NOS 1 (2%)

$UPINARY BLADDER (10) 3y (45)
INFLAMMATION, ACUTE NECRQTIZING 1_12%)

¢ NUMEER OF ANIMALS WITH TISSUE EXAMINED MICPROSCOPICALLY
* NUMRER OF ANIMALS NECROPSIED
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

CONTROL LOW DOSE . HIGH DOSE
HYPERFIASIA, EPITHEITAL 1 (2%)
ENDOCRTNE SYSTEM
$PITNTTARY {5) (42) (46)
CYsT, NOS 1 (2%) 1 (2%)
MOTTIPTE CYSTS 1 (2%)
CONGESTTON, NOS 1 (2%)
HYPFRPLASIA, NOS 3 (7%
HYPFRPTASIA, CHROMOPHORR-CETL 1 (2%)
ANGI®CTASIS 1 (20%) 1 (2%)
#ADRFNATL (8) (42) (49)
NECPOSIS, HFMORFHAGIC 1 (2%)
ANGTECTASIS 1T (2%)
#ADRENAT CCRTEX (8) (4?) (49)
CYST, NOS 1 (2%)
MFTAMORPHOSTS FATTY 1 (2%)
UYPPRPLASIA, DTFFUST 1 (2%
#THYPNTD (%) (39 (42}
FOLLICTLAR CYST, NOS 2 (5%)
HYPFRPLASIA, FOILTICULAR-CFLL 1 (11%) 5 (13%) 2 (5%)
#PARATHYROTD (5) {15) (25)
HYPERDLASIE, NOS 1 {17%)
REPRODUCTIVR SYSTRM
«MAMMADY GTAND (19) (48) (50)
NFCROSIS, FAT 1 (2%)
*MAMMARY LOBULF (10} (48) (50)
HYPERPIASIA, NOS 1 (2%)
$PROSTATE (1M (4n) (46)
TNPLAMMATION, NCS 1 (17%) 1 (3%}
INTIAMMATION, SUPPURATIVE 1 (10%)
TNFT AMMATION, RCUTF 1 (2%)
THFI AMMATION, ACUTE SUPPURATTIVE 1 (2%)
HYPERPLASIZ, NOS 1 {17%)
*SEMINAL VFSICLE (10) (438) (R7)
DFGENTRATION, CYSTIC 1_12%)

¢ NUMBEP OF BANTMAL

s M TISSUE EXAMINED MICROSCOPICALTY
* NUMBTP OF BNTMALS

IT
ECROPSTEL
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

$TESTIS (1% (46) (u9)
ATROPHY, NOS 3 (30%) a (20%) 12 (24%)
ATPNEHY, FOCAL 1 (2%)
HYPFRPLASIA, TNTPRSTITIAL CEIl 1 (2%)

ECDY CARVITTES

*MESFNTERY (tm (48) (50)
THROMBCSIS, NOS 1 (10%)
PEPTARTERITIS 1 (10%) 3 (6%)

SPECTAL MORTHOLNGY SUMMARY

NO TESTON FEPORTED 1 8 3
AUTO/NECROPSY/NC HISTO 1
AUTOLYSTS/NO NFCROPSY 2

4 NUMB®R OF ANIMAIS WITH TISSUEZ EXAMINED MICROSCOPICALLY

* NOMETR OF ANIMALS NECPOPSIW®D
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TABLE C2.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN
FEMALE RATS FED PHOTODIELDRIN IN THE DIET

ANTMBLS INITIATLIY IN STUDY 1
BNTMATIS NECROPSIED Q 59 ug
ANTMAIS EXAMINFD HISTOPATHOLOGICAILY 9

RESPIRATCRY SYSTEM

#LING/BRONCHIOLE () (50) u7)
HYPERPIASIA, LYMOHOID 1 (2%)

$TUNG (% (50) (47)
CONGESTION, NCS 2 (4%)
HFMORRHAGE 1 (2%)
TNFLAMMATION, FOCAL 2 (4%)

#TUNG/ALVEOLI (9) (50) (C)]
TMPHYSEMA, NOS 1 (2%) 1 (2%)

HEMATOPO™WTTC SYSTEM

4#SPLEFN (9) (49) (46)
CONGESTION, NOS 1 (2%)
HYPOPLASTA, LYMPHOID 1 (2%)

CIGESTIVE SYSTFM

#LIVER (%) (49) (46)
HEMORRHAGE 1 (2%)
LYMPHOCYTIC_INFILTRATE 1_(2%)

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

CONTROL LOW DOSE HIGH DOSE
DFGFNERATION PARENCHYMATOUS 2 (4%)
NECFOSIS, NOS 1 (2%)
NYCROSIS, FOCAL T (1w
MFTAMORPHOSTS WATTY 3 (6%)
ANGTECTASIS 1 (11%) 2 (u4%) . 8 (17%)
#1FPATTIC CAPSTLYT (9 {49) (46)
HEMORRHAGE 1 (2%)
#LIVFR/CFNTEILOBULAR (9) (u9) (46
METAMCRPHOSTIS FATTY 1 02%
*RILE DACT (9 (50) (49)
HYPFRPIASIA, NOS 2 (u%)
#PANCRTAS (9 (49) {42)
METAMCRPHCOSIS FATTY 1 (2%)
#GASTRTC MICOSA (9 (46) (u6)
NECRCSTS, FOCAL 1 2%)
4GASTPIC FUNDNS (9) (u6) (46)
AEPALED WCUND 1 (2%)
YPINAPY SYST®M
4KTDNTY (9) (49) {49)
CYsT, NCS 1 (2%)
SIOMERJINNTPHRIIIS, NOS 4 (2%)
TNPLAMMATION, NOS 1 (2%
TMFIAMMATION, FOCAT 1 (2%)
TXFT AMMATION, CEHRONTC 1 (2%)
TNTTAMMATION, CHRONTIC FOCAL 1 (11%)
4KIDNRY/CCRETRY (9) (49) (438)
MOTTILOCML2ER CYST 1 (2%)
4KTDNRY/BIIVIS (9 (49 (u8)
HYPTROTIASIA, EPITHFLIRL 1 (2%)
SNDOCPTNT SYSTEM
#DTTUTTARY (8) (48) (39)
CCNRESTION, NOS 23253 1 (2%

¢ NUMBEP NAF ANTMALS WTTH TISSUE ZXAMIN®D MICROSCOPICATLY
* NUMBFPR OF ANIMRLS NTCROPSIEC
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

HEMCEFHAGE 2 (25%) 2 (4%) 2 (°%)
DESENERATION, CYSTTC 1 (3%)
ANSTECTASIS 1 (13%) 5 (10%) 3 (8%)

#ADRFNATL (9) (us) u3)
CYST, NO5 1 (2%)
HEMORRHAGE 2 (4%) 2 (5%)
DESENERATION, NOS 1 (2%)
DEGENERATION, CYSTTC 1 (2%)
HECROSTS, TOCAL 1 (2%)
NFCROSTS, WEMOPRRHAGTC 1 (2%)
METAMOFEHOSIS FATTY 1 (2%) 1 (2%)
ANGTECTASIS 2 (4%) 4 (9%)

#2DRFN2L CCRTFY (9 (48) (43)
DEGPNERATION, WOS 1 (2%)
NECROSTS, NOS 1 (2%
NECROSTS, FOCAL AR P20
METAMORPHOSIS FATTY 1 (11%)
ANGIFCTASIS 2 (4%)

#THYRNTID (9) u3) (39)
HYPRRPLASIA, C-CFLI 1 (2%)

#PANCREATIC ISLETS (9) (u49) 42)
HYPE®EIASIA, NOS 1 (11%)

RFPRODUCTIVE SYSTEM

*MAMMARY 1OBULE (9) (57) (49)
HYPFRPLASIA, NOS 1 (2%)

#UTFRUS (6) (42) 37)
METAPTASIA, SQUAMQUS 1 (2%)

MUSCULOSKELETAL SYSTENM

NOXE

# NUMBER OP ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OPF ANIMALS NECRCPSIED
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE
BCDY CAVITIES
NCKRE
ALl OQTHEER SYSTEMS
NONE
SPTCIAT MOFEHOLOGY SUMMARY
NO TESTON EFFORTED 3 12 13
AUTC/NECROPSY/NO HISTC 1
AUTOLYSTS/NO NTCROPSY 1 1

# NUMBEP OF ANIMALS WITH TISSUF EXAMYNED MICROSCOPICALLY
* NTMBEZR OF ANIMALS NECROPBSIED
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APPENDIX D

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS

IN MICE FED PHOTODIELDRIN IN THE DIET
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TABLE D1.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS
IN MALE MICE FED PHOTODIELDRIN IN THE DIET

LOW DOSE HIGH DOSE LOW DOSE HIGH DOSE
CONTROL CONTROL
BNIMALS INITIAILY IK STNpDY 10 10 50 50
INTMRIS NTCROPSIED 10 n 47 u9
ANIMALS EVAMINED HTSTOPATHOLOGICALLY 8 19 47 u9
INTEGUMENTAPY SYSTTH
NONE
TESPIPRTCRY SYSTEM
£TUNG (1) (10 (u7) (49)
HEMORFFAGE 1 (19%)
INFLAMMATION, FOCAL 1 (2%)
HYPTFPLASTA, AIVEOLAR EPTTHELINUM 1 (1N%)
HFMATOPNISITC SYSTEM
#L YMPH NODE (%) (9) (42) (44)
INFLAMMATION, NOS 1 (2%)
#MESENTERIC 1, NODE (8) 9 (42) (4u)
INFLAMMATION, NOS 1 (2%
#SUBSCAPULAR LYMPH NO (8) 9) (42) (4u)
INFARCT, NOS 1 (2%)
4#THYMUS (1)
AYPERPLASIA, LYMPHOID 1 (100%)
CTRCUIATORY SYSTEM
NCNE
CIGESTIV® SYSTEM
¥LIVER (10) (%) n7) (CX))
INTARCT,_NOS : 2 (u%)

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

LOW DOSE HIGH DOSE LOW DOSE HIGH DOSE
CONTROL CONTROL

HYPEREFLASIA, NODULRAR 3 () 3 (&%)

¥ERVCNS SYSTEN

$ERATN (9 (10) (45) (49)
CORPCRA AMYLACFA 1 (11%) 1 (10%) 3 (6%

SPECIAL MORFHOLOGY SUMMARY

NO_LESIQN REEQRTED 4 [ 32 30

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

LOW DOSE HIGH DOSE LOW DOSE HIGH DOSE
CONTROL CONTROL

ANTC/NECRCPSY/NC HISTC 2

AUTOLYSTS/ND NWCROPSY 3 1

¥ NUMBFR OF ANIMALS WITH TISSTE EXAMINSD MICROSCOPICALLY
* NUMPER NT ANIMALS NTCROPSIED
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TABLE D2.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS
IN FEMALE MICE FED PHOTODIELDRIN IN THE DIET

LOW DOSE HIGH DOSE LOW DOSE HIGH DOSE
CONTROL CONTROL
INIMALS INITIAILY TN STUDY 10 10 c0 50
IPNTMALS NRCROFSIED 19 19 49 49
AXTMAIS EXAMINFD HISTOPATHOLOGICALLY 10 10 u9 4o
INTESGUMENTARY SYSTEM
NONE
FFSPIRATCRY SYSTEM
¢LUNG/BRONCHIOLF (10) (D) ue) (u48)
HYP®3PLASIA, LYMPHCTID 12N
LUNG (" (10) (49) (48)
DPNETMONIA, ASPIRATICN 10y
YEMATOPOTRTTC SYSTEM
#SPLFFY (1M (1 (48) (48)
HYPRSPLASIR, LYMPHOID 1 (10%) 2 (4%) 3 (6%)
CTRCNI ATORY SYSTFH
#MYOCARDTUM (e8] (&3} u8) ue)
FTBRCSIS, FOCAL 1 (2%)
CTZESTIVE SYSTEM
STTVE® %2} (1 (43) (47
CYGPNFEATION PARFNCHYMATOUS 3 (6%)
METPYCFEHWQSTS FATTY 1 (2%) 0%
HYPFRFLASIA, NOLUTAR (1% 3 (7%) 1 (2%
HYPERPLASIA, DTFFUSF 1 (11%) 2 (5%) 129
FYPFPRPLASIA, LYMPHOTD 1 (2%)
NODULAE FEGENIRATION 129
#DANCRTAS (1M (10) (u7) (46)
ATROFHY, NOS _ 1.2%)

# NUMEERR OF ANIMALS WITH TISSUE EXAMINED MICFOSCOPICALLY
*# NUMBEP OF ANIMALS NECFOESTIED
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE HIGH DOSE LOW DOSE HIGH DOSE
CONTROL CONTROL
URTMARY SYSTENM
#KTIDNEY (1M (1" (48) (48)
INFLAMMATION, TINTSRSTITIAL 1 (10%)
4KTDNEY /CCRTZY (1M (m (ug) (u8)
HYPFRPIASIA, LYMPHCID 1 02%)
#URINARY BLALDER (M (1 (u1) (42)
HYPRRPLASIZ, LVYMPHCID 12N
ENDOCRTNE SYST™N
NCNE
R¥FPRODUCTIVFE SYSTEM
$UTERPIS /ENCOMFTRIUM (1" (9) (45) (43
INTLAMMATION, SUPPUPATIVE 1 (2%
DFGENFRATION, CYSTTC 3. (7Y
HYPFREIASIA, CYSTIC 2 (2N%) 2 (22%) 7 o(16%) 6 (147%)
$OVARY JOVITUCT {10y 3 (45) (43)
INFLAMMATION, NCS 1 (2%)
#OVAFY () (8) (45) (46)
FOLTICULAR CYST, NCS 1 (11%)
POTYCYSTIC OVARY 1 (2%)
HEMOFTHAGS 1 (2%)
TKTTLAMMATION, NCS 4 (50%) 1 (2%)
TNFT AMMATION, SUPPUPATTVE 1 (11%) 8 (18%) 2 (4%)
*NFLAMMATION, RCUTF 1 (2%
INTT AMMATION, ACYUTE SUPPURATIVT 4 (on
ABSCESS, NOS 1 (11%)
INFLAMMATION ACUTE AND CHECNIC 1 (2%)
KERYNUS SYSTEM
#EIATN (1M (1M (47) (42)
COFTCRA AAYLACFR 1 (2%

# NOMBER OF ANIMALS WITH TISSYUF FXAMINED MICPROSCOPICALLY
* NU'MBTP (F ANTMALS NRCFECEST®HD
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE HIGH DOSE LOW DOSE HIGH DOSE
CONTROL CONTROL
MUSCULNSKETFTAL SYSTEM
NONE
BECDY CAVITIES
*PERTTONEAL CAVITY (10) (10) (49) (49)
INFLAMMATION, CHPONTC 12y
A1l CTHER SYSTEMS
NON®
SPECTAIL MORPHOTOGY SUMMARY
NO LESION REEORTED u 1 23 24
AUTOLYSIS/NO NFCROPSY 1 1

# NUMEER OF ANIMALS WITH TISSUE FXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECRCESI®D ’
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APPENDIX E

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS

IN RATS FED PHOTODIELDRIN IN THE DIET
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Table El. Analyses of the Incidence of Primary Tumors in Male Rats
: Fed Photodieldrin in the Diet?@

Pooled Matched Low High
Topography: Morphology Control Control Dose Dose
Pituitary: Carcinoma, NOSP 1/62 (2) 0/5 (0) 2/42 (5) 1/46 (2)
P Values®>d N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)f 2.952 1.348
Lower Limit 0.158 0.017
Upper Limit 169.961 103.525
Relative Risk (Matched Control)f Infinite Infinite
Lower Limit 0.045 0.010
Upper Limit Infinite Infinite
Weeks to First Observed Tumor -- - 93 106
Pituitary: Carcinoma, NOS or
Adenocarcinoma, NOSP 1/62 (2) 0/5 (0) 2/42 (5) 2/46 (4)
P Values©»d N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)f 2.952 2.696
Lower Limit 0.158 0.144
Upper Limit 169.961 155.545
Relative Risk (Matched Control)f Infinite Infinite
Lower Limit 0.045 0.041
Upper Limit Infinite Infinite

Weeks to First Observed Tumor - —_— 93 85
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Table El. Analyses of the Incidence of Primary Tumors in Male Rats
Fed Photodieldrin in the Diet@
(continued)
Pooled Matched Low High
Topography: Morphology Control Control Dose Dose
Pituitary: Chromophobe
AdenomaP 8/62 (13) 0/5 (0) 6/42 (14) 5/46 (11)
P Values©®»d N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)f 1.107 0.842
Lower Limit 0.339 0.230
Upper Limit 3.348 2.711
Relative Risk (Matched Control)f Infinite Infinite
Lower Limit 0.244 0.176
Upper Limit Infinite Infinite
Weeks to First Observed Tumor - — 81 84
Thyroid: C-cell AdenomaP 2/65 (3) 0/9 (0) 3/39 (8) 1/42 (2)
P Values®»d N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)f 2.500 0.774
Lower Limit 0.299 0.013
Upper Limit 28.669 14.321
Relative Risk (Matched Control)f Infinite Infinite
Lower Limit 0.156 0.013
Upper Limit Infinte Infinite
Weeks to First Observed Tumor - - 57 112
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Table El. Analyses of the Incidence of Primary Tumors in Male Rats
Fed Photodieldrin in the Diet?

(continued)
Pooled Matched Low High
Topography: Morphology Control Control Dose Dose
Thyroid: C-cell Adenoma or
Carcinomab 2/65 (3) 0/9 (0) 4/39 (10) 1/42 (2)
P Values©»d N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)f 3.333 0.774
Lower Limit 0.499 0.013
Upper Limit 35.249 14.321
Relative Risk (Matched Control)f Infinite Infinite
Lower Limit 0.242 0.013
Upper Limit Infinite Infinite
Weeks to First Observed Tumor - - 57 112
Thyroid: Papillary Adenocarcinoma
or Follicular-cell AdenomaP 0/65 (0) 0/9 (0) 1/39 (3) 2/42 (5)
P Values©»>d N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)f Infinite Infinite
Lower Limit 0.089 0.455
Upper Limit Infinite Infinite
Relative Risk (Matched Control)f Infinite Infinite
Lower Limit 0.014 0.071
Upper Limit Infinite Infinite

Weeks to First Observed Tumor -

112
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Table E1. Analyses of the Incidence of Primary Tumors in Male Rats
Fed Photodieldrin in the Diet@

(continued)
Pooled Matched Low High
Topography: Morphology Control Control Dose Dose
Pancreatic Islets:
Islet-cell AdenomaP 3/72 (4) 1/10 (10) 0/42 (0) 0/45 (0)
P ValuesGC»d , N.S. N.S. N.S. N.S.
Departure from Linear Trend® P = 0.033
Relative Risk (Pooled Control)f 0.000 0.000
Lower Limit 0.000 0.000
Upper Limit 2.840 2.659
Relative Risk (Matched Control)f 0.000 0.000
Lower Limit 0.000 0.000
Upper Limit 4444 4,155
Weeks to First Observed Tumor — 111 — -
All Sites: HemangiomaP 0/75 (0) 0/10 (0) 0/48 (0) 3/50 (6)
P Values©»d P = 0.021 N.S. N.S. N.S.
Relative Risk (Pooled Control)f —_— Infinite
Lower Limit - 0.895
Upper Limit - Infinite
Relative Risk (Matched Control)f - Infinite
Lower Limit - 0.134
Upper Limit — Infinite

Weeks to First Observed Tumor - - - 99
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Table El. Analyses of the Incidence of Primary Tumors in Male Rats

Fed Photodieldrin in the Diet@

(continued)

4Treated groups received doses of 5 or 10 ppm in feed.
bNumber of tumor-bearing animals/number of animals examined at site (percent).

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

control group (**) when P < 0.05 for either control group; otherwise, not significant
(N.S.) is indicated.

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

fThe 95% confidence interval of the relative risk between each treated group and the specific
control group.
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Table E2. Analyses of the Incidence of Primary Tumors in Female Rats
Fed Photodieldrin in the Diet@
Pooled Matched Low High

Topography: Morphology Control Control Dose Dose
Pituitary: Chromophobe AdenomaP 12/62 (19) 0/8 (0) 4/48 (8) 8/39 (21)
P Values®,d N.S. P = 0.038 N.S. N.S.
Relative Risk (Pooled Control)f 0.431 1.060

Lower Limit 0.107 0.409

Upper Limit 1.319 2.534
Relative Risk (Matched Control)f Infinite Infinite

Lower Limit 0.178 0.543

Upper Limit Infinite Infinite
Weeks to First Observed Tumor - — 58 95
Thyroid: C-cell AdenomaP 1/66 (2) 0/9 (0) 2/43 (5) 1/39 (3)
P ValuesC»d N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)f 3.070 1.692

Lower Limit 0.166 0.022

Upper Limit 176.825 129.471
Relative Risk (Matched Control)f Infinite Infinite

Lower Limit 0.069 0.014

Upper Limit Infinite Infinite

Weeks to First Observed Tumor — - 106 112
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Table E2. Analyses of the Incidence of Primary Tumors in Female Rats
Fed Photodieldrin in the Diet@

(continued)

Pooled Matched Low High
Topography: Morphology Control Control Dose Dose
Thyroid: C-cell Adenoma
or CarcinomaPb 2/66 (3) 0/9 (0) 2/43 (5) 2/39 (5)
P Values©»d N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)f 1.535 1.692
Lower Limit 0.114 0.127
Upper Limit 20.387 22.398
Relative Risk (Matched Control)f Infinite Infinite
Lower Limit 0.069 0.077
Upper Limit Infinite Infinite
Weeks to First Observed Tumor —= - 106 - 112
Thyroid: Papillary Adenoma,
Papillary Adenocarcinoma, or
Follicular-cell AdenomaP 0/66 (0) 0/9 (0) 4/43 (9) 0/39 (0)
P Values©»d N.S. N.S. P = 0.022%% N.S.
Departure From Linear Trend® P = 0.002
Relative Risk (Pooled Control)f Infinite -
Lower Limit 1.415 -
Upper Limit Infinite -
Relative Risk (Matched Control)f Infinite -
Lower Limit 0.220 -
Upper Limit Infinite -

Weeks to First QObserved Tumor — — 102 -
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Table E2. Analyses of the Incidence of Primary Tumors in Female Rats

Fed Photodieldrin in the Diet?

(continued)
Pooled Matched Low High
Topography: Morphology Control Control Dose Dose
Thyroid: Papillary Adenoma or
Papillary AdenocarcinomaP 0/66 (0) 0/9 (0) 3/43 (7) 0/39 (0)
P Values©»d N.S. N.S. N.S. N.S.
Departure From Linear Trend® P = 0.007
Relative Risk (Pooled Control)f Infinite -
Lower Limit 0.920 -
Upper Limit Infinite -
Relative Risk (Matched Control)f Infinite -
Lower Limit 0.142 -
Upper Limit Infinite -
Weeks to First Observed Tumor - — 102 -
Pancreatic Islets: Islet-cell
Adenomab 1/69 (1) 0/9 (0) 0/49 (0) 2/42 (5)
P Values©»d N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)f 0.000 3.286
Lower Limit 0.000 0.176
Upper Limit 26.256 189.114
Relative Risk (Matched Control)f - Infinite
Lower Limit - 0.071
Upper Limit - Infinite

Weeks to First Observed Tumor

100
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Table E2. Analyses of the Incidence of Primary Tumors in Female Rats
Fed Photodieldrin in the Diet?

(continued)
Pooled Matched Low High
Topography: Morphology Control Control Dose Dose
Mammary Gland: Adenoma,
Fibroadenoma, or Adeno-
carcinoma, NOS 9/72 (13) 0/9 (0) 7/50 (14) 10/49 (20)
P Values®»d N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)f 1.120 1.633
Lower Limit 0.376 0.642
Upper Limit 3.137 4,180
Relative Risk (Matched Control)f Infinite Infinite
Lower Limit 0.396 0.622
Upper Limit Infinite Infinite
Weeks to First Observed Tumor - - 58 56
Mammary Gland: Adenoma
or Fibroadenoma 8/72 (1) 0/9 (0) 5/50 (10) 10/49 (20)
P Values®>d N.S. P = 0.039 N.S. N.S.
Relative Risk (Pooled Control)f 0.900 1.837
Lower Limit 0.244 0.700
Upper Limit 2.920 4.945
Relative Risk (Matched Control)f Infinite Infinite
Lower Limit 0.256 0.622
Upper Limit Infinite Infinite
Weeks to First Observed Tumor — — 81 56
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Table E2. Analyses of the Incidence of Primary Tumors in Female Rats
Fed Photodieldrin in the Diet?

(continued)

Pooled Matched Low High

Topography: Morphology Control Control Dose Dose
Uterus: Endometrial Stromal

Polypb 7/67 (10) 1/6 (17) 5/42 (12) 6/37 (16)

P Values©,d N.S. N.S. N.S. N.S.

Relative Risk (Pooled Control)f 1.139 1.552

Lower Limit 0.303 0.459

Upper Limit 3.868 4.940

Relative Risk (Matched Control)f 0.714 0.973

Lower Limit 0.116 0.171

Upper Limit 32.973 43.453

Weeks to First Observed Tumor . 111 81 112

ATreated groups received time-weighted average doses of 3.4 or 7.5 ppm in feed.
bNumber of tumor-bearing animals/number of animals examined at site (percent).

CBeneath the incidence of tumors in a control group is the probability level for the Cochran-
Armi tage test when P < 0.05; otherwise, not significant (N.S.) is indicated. Beneath the inci-
dence of tumors in a treated group is the probability level for the Fisher exact test for the
comparison of that treated group with the matched-control group (#*) or with the pooled-
control group (**) when P < 0,05 for either control group; otherwise, not significant
(N.S.) is indicated.

dA negative trend (N) indicates a lower incidence in a treated group than in a control group.
©The probability level for departure from linear trend is given when P < 0.05 for any comparison,

£The 95% confidence interval of the relative risk between each treated group and the specific
control group.
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Table Fl. Analyses of the Incidence of Primary Tumors in Male Mice
Fed Photodieldrin in the Diet?

Pooled Matched Low High
Topography: Morphology Control Control Dose Dose
Lung: Alveolar/Bronchiolar
Adenomab 5/77 (6) 0/20 (0) 1/47 (2) 4/49 (8)
P Values©,d N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)f 0.328 1.257
Lower Limit 0.007 0.260
Upper Limit 2.792 5.529
Relative Risk (Matched Control)f Infinite Infinite
Lower Limit 0.023 0.393
Upper Limit Infinite Infinite
Weeks to First Observed Tumor - - 93 81
Hematopoietic System: Lymphoma® 0/78 (0) 0/20 (0) 1/47 (2) 0/49 (0)
P Values®»d N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)f Infinite -
Lower Limit 0.088 -
Upper Limit Infinite -
Relative Risk (Matched Control)f Infinite -
Lower Limit 0.023 -
Upper Limit Infinite -

Weeks to First Observed Tumor - — 93 —
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Table Fl. Analyses of the Incidence of Primary Tumors in Male Mice
Fed Photodieldrin in the Diet@

(continued)

Pooled Matched Low High
Topography: Morphology Control Control Dose Dose
Liver: Hepatocellular
Carcinomab 11/76 (14) 3/18 (17) 10/47 (21) 9/47 (19)
P Values®»d N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)f 1.470 1.323
Lower Limit 0.603 0.520
Upper Limit 3.484 3.219
Relative Risk (Matched Control)f 1.277 1.149
Lower Limit 0.388 0.336
Upper Limit 6.657 6.094
Weeks to First Observed Tumor - 93 14 68
Liver: DNeoplastic Nodule or
Hepatocellular CarcinomaP 14/76 (18) 3/18 (17) 10/47 (21) 10/47 (21)
P Values©»d N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)f 1.155 1.155
Lower Limit 0.497 0.497
Upper Limit 2.540 2.540
Relative Risk (Matched Control)f 1.277 1.277
Lower Limit 0.388 0.388
Upper Limit 6.657 6.657

Weeks to First Observed Tumor —= 93 74 68
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Table Fl. Analyses of the Incidence of Primary Tumors in Male Mice
Fed Photodieldrin in the Diet@

(continued)

ATreated groups received doses of 0.32 or 0.64 ppm in feed.
blumber of tumor-bearing animals/number of animals examined at site (percent).

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

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

fThe 95% confidence interval of the relative risk between each treated group and the specific
control group.
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Table F2. Analyses of the incidence of Primary Tumors in Female Mice

Fed Photodieldrin in the Diet?@

Pooled Matched Low High
Topography: Morphology Control Control Dose Dose
Lung: Alveolar/Bronchiolar
Adenoma® 2/78 (3) 1/20 (5) 0/48 (0) 2/48 (4)
P Values©,d N.S. N.S. N.S. N.S.
R lative Risk (Pooled Control)f 0.000 1.625
Lower Limit 0.000 0.120
Upper Limit 5.493 21.678
Relative Risk (Matched Control)f 0.000 0.833
Lower Limit 0.000 0.047
Upper Limit 7.780 48.155
Weeks to First Observed Tumor - 93 - 81
Hematopoietic System: LymphomaP 3/79 (4) 2/20 (10) 1/49 (2) 4/49 (8)
P Values®»d N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)f 0.537 2.150
Lower Limit 0.010 0.379
Upper Limit 6.442 14.050
Relative Risk (Matched Control)f 0.204 0.816
Lower Limit 0.004 0.130
Upper Limit 3.754 8.603
Weeks to First Observed Tumor - 92 93 88
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Table F2. Analyses of the Incidence of Primary Tumors in Female Mice
Fed Photodieldrin in the Diet?
(continued)
Pooled Matched Low High
Topography: Morphology Control Control Dose Dose
Liver: Hepatocellular
Carcinoma 2/76 (3) 0/19 (0) 0/43 (0) 1/47 (2)
P Values©»d N.S. N.S. N.S. N.S.
Relative Risk (Pooled Control)f 0.000 0.809
Lower Limit 0.000 0.014
Upper Limit 5.958 15.027
Relative Risk (Matched Control)f - Infinite
Lower Limit - 0.022
Upper Limit -— Infinite
Weeks to First Observed Tumor — —— - 93

9Treated groups received doses of 0.32 or 0.64 ppm in feed.

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

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

(N.S.) is indicated.

Beneath the inci-

da negative trend (N) indicates a lower incidence in a treated group than in a control group.

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

fThe 95% confidence interval of the relative risk between each treated group and the specific

control group.
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APPENDIX G
Analysis of Formulated Diets for

Concentrations of Photodieldrin

A 10~-g sample of the diet mixture was shaken with 125 ml benzene
for 16 hours, then filtered through Celite with benzene washes.
The combined extracts were reduced in volume and analyzed for
photodieldrin by gas-liquid chromatography (electron capture
detector, 10%Z DC-200 on Gas Chrom Q column). Recoveries were

checked with spiked samples, and external standards were used for

calibrations.
Theoretical No. of Sample Coefficient of Range (ppm)
Concentrations Samples Analytical Variation (%)
in Diet (ppm) Mean (ppm)
0.32 10 0.32(1) 5.8% 0.29-0.35
0.64 10 0.63(8) 3.7% 0.61-0.68
2.50 9 2.51 4.2% 2.36-2.70
5.00 23 5.08 3.2% 4.80-5.50
10.00 22 9.98 4.6% 9,20-10.90
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

National Institutes of Health

REPORT ON BIOASSAY OF PHOTODIELDRIN FOR POSSIBLE CARCINOGENICITY

Availability

Photodieldrin has been tested for céncer-causing éctivity with
rats and mice in the Carcinogenesis Program, Division of Cancer Cause
and Prevention, National Cancer Institute. A report is available to
the public.

Summary: A bioassay of dieldrin-free photodieldrin (synthesized
by Gulf South Research Institute) for possible carcinogenicity was
conducted by administering the test material in feed to Osborne-Mendel
rats and B6C3F1l mice.

Groups of 50 rats of each sex were initially administered photo-
dieldrin at one of two doses, either 5 or 10 ppm. Because of neurotoxic
signs, doses in the females were reduced after 30 weeks. Total periods
of treatment for low- and high-dose males and low-dose females were 80
weeks, followed by periods of 31 or 32 weeks of additional observation;
the total period of treatment for the high-doée females was 59 weeks,
followed by a period of additional observation of 53 weeks. The time-
weighted average doses for the females were 3.4 or 7.5 ppm. Matched-
controls consisted of 10 untreated rats of each sex; pooled controls,
used for statistical evaluation, consisted of the matched controls
combined with 65 untreated male and 65 untreated female rats from simi-
larly performed bioassays of six other test chemicals. All surviving

rats were killed at 111-112 weeks.
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Groups of 50 mice of each sex were administered photodieldrin at
one of two doses, either 0.32 or 0.64 ppm, for 80 weeks, then observed
for an additional 13 weeks. Matched controls consisted of groups of
10 untreated mice of each sex at each dose; pooled controls, used for
statistical evaluation, consisted of the matched controls combined with
60 untreated male and 60 untreated female mice from similarly performed
bioassays of six other test chemicals. All surviving mice were killed
at 93 weeks.

Mean body weights attained by low- and high-dose male and female
rats and mice were essentially unaffected by photodieldrin. Convulsions
and hyperactivity were noted in treated male and female rats and in male
mice. Mortality rates of either sex or either species were not affected
by treatment. |

In rats, benign tumors (adenoma and fibroadenoma) of the mammary
gland in females showed a dose-related trend (P = 0.039) compared with
matched, but not pooled, controls (8/72 pooled controls, 0/9 matched -
controls, 5/50 low-dose, 10/49 high-dose). Adenocarcinoma of ‘the manmary
gland occurred in two additional 1ow-&ose females. The incidences of
‘ i:hes_e tumors in eithé:’c"of' the treated groups were not significantly higher
than those in the control groups using either matched or.pooled.controls.
Three papillary and follicular-cell adenomas and one papillary adenocar-
cinoma of the thyroid occurred in the low-dose females, giving a statis-
tically significant increase over thé pooled controls (P = 0.022), but
these thyroid tumors did not occur in the high-dose animals. The dosé-

related trend was not statistically significant using either pooled or
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matched controls, and the incidence in the low-dose group is not greater
than that in the historical controls. In male rats, the incidence of
hemangiomas showed a statistically significant dose-related trend (P =
0.021) using pooled controls, but the direct comparison of the three
hemangiomas in the high-dose group with the pooled-control group was not
statistically significant. Furthermore, three hemangiomas is a small
number, and the tumors occurred in more than one anatomic site (two in
the spleen, one in subcutaneous tissue). The occurrence of these tumors
cannot clearly be associated with treatment.

“In mice, there were no tumors that were statistically significant
in treated groups of either sex.

It is concluded that under the conditions of this bioassay, photo-
dieldrin was not carcinogenic for Osborne-Mendel rats or B6C3F1 mice.

Single copies of the report are available from the Office of Cancer
Commmications, National Cancer Institute, Building 31, Room 10A21,

National' Institutes of Health, Bethesda, Maryland 20014.

Dated: December 2, 1977

Director ,
National Institutes of Health

(Catalogue of Federal Domestic Assistance Program Number 13.393, Cancer
Cause and Prevention Research)
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U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

FOR RELEASE IN A.M. PAPERS National Institutes of Health
Friday, December 2, 1977 Office of Cancer Communications

(301) 496-6641

Availability of a report on animal tests of photodieldrin for
cancer-causing activity (carcinogenicity) was announced by HEW's

National Cancer Institute in today's Federal Register.

Dieldrin-free photodieldrin, a breakdown product of the pesticides
aldrin and dieldrin, was given to rats and mice for periods ranging
from 59 to 80 weeks. According to a summary of the report included in
the announcement, photodieldrin was not carcinogenic for rats or mice
under the bioassay conditions.

The tests are part of the Institute's Carcinogenesis Bioassay
Program. Copies of the report, Bioassay of Photodieldrin for Possible
Carcinogenicity, are available from the Office of Cancer Commmications,

National Cancer Institute, Bethesda, Maryland 20014.
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