National Cancer Institute
CARCINOGENESIS
Technical Report Series

No. 202

NTP No. 80-13

1980

BIOASSAY OF A MIXTURE OF

1, 2, 3, 6, 7, 8-HEXACHLORODIBENZO-p-DIOXIN
AND

1, 2, 3, 7, 8, 9-HEXACHLORODIBENZO-p-DIOXIN
(Dermal Study)

FOR POSSIBLE CARCINOGENICITY

CAS No. 57653-85-7
CAS No. 19408-74-3
NCI-CG-TR-202
NTP-80-13

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Health Service
National Institutes of Health







BIOASSAY OF
1,2,3,6,7,8 and 1,2,3,7,8,9-
HEXACHLORODIBENZO-p-DIOXINS
FOR POSSIBLE CARCINOGENICITY

(Dermal Study)

Carcinogenesis Testing Program
National Cancer Institute
National Institutes of Health
Bethesda, Maryland 20205
and
National Toxicology Program
Research Triangle Park
Box 12233
North Carolina 27709

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Health Service
National Institutes of Health

NIH Publication No. 80-1758
August 1980






BIOASSAY OF
A MIXTURE OF
1,2,3,6,7,8- and 1,2,3,7,8,9-
HEXACHLORODIBENZO-p—-DIOXINS
FOR POSSIBLE CARCINOGENICITY
(Dermal Study)

Carcinogenesis Testing Program
National Cancer Institute/National Toxicology Program

FOREWORD

This report presents the results of the bioassay of a mixture of
1,2,3,6,7,8- and 1,2,3,7,8,9-hexachlorodibenzo-p-dioxins conducted for the
Carcinogenesis Testing Program, National Cancer Institute (NCI)/ National
Toxicology Program (NTP). This is one of a series of experiments designed
to determine whether selected chemicals have the capacity to produce cancer
in animals. Negative results, in which the test animals do not have a
greater incidence of cancer than control animals, do not necessarily mean
that a test chemical is not a carcinogen, inasmuch as the experiments are
conducted under a limited set of conditions. Positive results demonstrate
that a test chemical is carcinogenic for animals under the conditions of the
test and indicate that exposure to the chemical is a potential risk to man.
The actual determination of the risk to man from chemicals found to be
carcinogenic in animals requires a wider analysis.
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data. Doses of the test chemical were selected by Dr. 0. G. Fitzhugh (3,
4), Mr. T. Kruckeberg (1) and Mr. K. Kaltenborn (1) were in charge of
animal care. Histopathologic evaluations were performed by Dr. J. H. Rust
(1). The pathology report and selected slides were evaluated by the NCI
Pathology Working Group as described in Ward et al. (1978).

Animal pathology tables and survival tables were compiled at EG&G Mason
Research  Institute (5). Statistical analyses were performed by
Dr. J. R. Joiner (4) and Ms. S. Vatsan (4) using methods selected for the
bioassay program by Dr. J. J. Gart (6). Chemicals used in this bioassay
were synthesized and analyzed under the direction of Dr. A. Gray (1), with
the assistance of Mr. S. Cepa (1) and Mr. V. DaPinto (1). Further chemical
analyses were conducted at Midwest Research Institute (7). The results of
the chemical analytical work were reviewed by Dr. S. S. Olin (4).
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SUMMARY

A bioassay of a mixture of 1,2,3,6,7,8- and 1,2,3,7,8,9-hexachloro-
dibenzo-p-dioxins (HCDD) for possible carcinogenicity -was conducted by
dermal application of a suspension of this substance to Swiss-Webster mice.

HCDD (0.01 ug) suspended in 0.1 ml acetone was applied to the backs of
30 mice of each sex 3 days per week for 104 weeks. During the first
16 weeks, doses were 0.005ug HCDD per application. An additional 30 mice of
each sex were pretreated with one application of 50 gg DMBA in 0.1 ml
acetone 1 week before the initiation of the HCDD applications. As vehicle
controls, 45 mice of each sex received 0.1 ml of acetone three times per
week. Thirty animals of each sex served as untreated controls. Mean body
weights of all test and vehicle control mice were comparable throughout the
bioassay; mean body weights of untreated controls were higher than those of
the test and vehicle-control groups.

In male mice, the incidence of alveolar/bronchiolar carcinomas in the
group administered only HCDD was significantly higher (P=0.045) than that in
the vehicle-control group; however, the incidence was not significantly
higher when compared with untreated controls.

In male mice, the incidence of lymphomas or leukemias was significantly
lower (P=0.011) in the group administered only HCDD when compared with the
untreated controls.

In female mice, the incidences of fibrosarcomas of the skin were
significantly higher (P=0.044) in animals administered HCDD (both with and
without pretreatment with DMBA) than in the untreated-control group;
however, when the incidences were compared with those of the vehicle
controls (relative risk=3.037) the results were not significant.

Under the conditions of this bioassay, HCDD was not carcinogenic for
male or female Swiss-Webster mice.
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I. INTRODUCTION

Cl Cl Ci
cl 0 Cl Cl 0 Ci
Cl 0 cl Ci o~ Cl
Cl
1,2,3,6,7,8-HCDD 1,2,3,7,8,9-HCDD
CAS 57653-85-7 CAS 19408-74-3

Hexachlorodibenzo-p-dioxin (HCDD) (NCI €03703) is formed as a byproduct
during the manufacture of certain chlorophenols and has been found in tri-
chlorophenol, tetrachlorophenol, pentachlorophenol and in the chlorophenol-
derived herbicides 2,4-dichlorophenoxyacetic acid (2,4-D) and 2,4,5-tri-
chlorophenoxyacetic acid (2,4,5-T) (Woolson et al., 1972; Firestone et al,
1972). From 1967 to 1970, the concentration of HCDD in commercial
pentachlorophenol ranged from 0.03 to 38 ppm (Firestone et al., 1972). Since
then, HCDD levels in pentachlorophenol have been reduced to less than 1 ppm
(Blaser et al., 1976).

HCDD was first identified in 1967 and was called the '"chick edema
factor," following 10 years of research into the cause of a buildup of fluid
in the pericardial sac and abdominal cavity, or at subcutaneous sites, which
killed millions of broilers in the eastern and midwestern United States
(Firestone, 1973). Liver damage was also seen in the poisoned birds. The
chick embryo later became the animal test system used to detect HCDD or other
dioxins in commercial fatty acids (Firestone, 1978). Using x-ray crystal-
lography, Cantrell (1969) identified 1,2,3,7,8,9-hexachloro-p-dibenzodioxin
as one of the toxic components in fats used in animal feeds and related this
substance specifically to the cause of chick edema. The presence of HCDD in
animal feeds was traced to impurities in the pentachlorophenol used in the
preservation of animal hides from which fats containing HCDD residues were

processed and used in animal feeds (Firestone, 1972).



Schwetz et al. (1973) found that a single oral dose of 100 ug/kg HCDD was
lethal to male Sprague-Dawley rats. Severe weight losses and gross evidence
of liver damage were observed in pregnant Sprague-Dawley rats administered
oral doses of 100 ug/kg day for 10 consecutive days. Doses of 10 or 100
ugl/kg/day of HCDD were fetotoxic, and a single dose of 100 ug/kg was
teratogenic.

Although much has been published about the structurally related 2,3,7,
8~tetrachlorodibenzo-p-dioxin (TCDD), the literature on HCDD is very limited
and not all references specify which isomer was used. Biological effects of
HCDD appear to parallel, qualitatively, the biological effects of TCDD.
Toxicity appears to be partly correlated with the degree of chlorination at
the 2,3,7, or 8 position (McConnell and Moore, 1976). Although less potent
than TCDD, HCDD is active in the rabbit ear bioassay for acnegenic activity
and in the chick edema bioassay. Studies of aryl hydrocarbon hydroxylase
induction showed that TCDD was the most potent, followed by 1,2,3,4,7,8-HCDD,
1,2,3,7,8,9-HCDD, and 1,2,3,6,7,8-HCDD. 1,2,4,5,7,9-HCDD had no effect
(Bradlaw, 1975). 1,2,3,7,8,9-HCDD was 20% as effective as TCDD in inducing
aryl hydrocarbon hydroxylase (Poland et al., 1976). The isomers of HCDD used
in the present study (1,2,3,6,7,8 and 1,2,3,7,8,9) are both chlorinated at
the four lateral ring positions considered important for biological activity
(McConnell and Moore, 1976).

In the early 1970's, HCDD was one in a series of the chlorodibenzo-p-
dioxins selected for testing by the Carcinogenesis Testing Program after
TCDD, a contaminant in 2,4,5-T, was found to be a potent teratogen (Courtney
et al., 1970; Sparschu et al., 1971). Results of preliminary toxicologic
analyses indicated that the dioxins were some of the most toxic substances
known. Long-term animal bioassays were initiated for all of the dioxins
that were released into the environment by the use of the herbicides and
microbicides they contaminated. A companion study of HCDD administered by
gavage (NCI, 1980) was conducted concurrently with this HCDD skin paint
study.



II. MATERTIALS AND METHODS

A. Chemical

HCDD (Lot No. IIT 102) was synthesized at the Chemistry Division of IIT
Research Institute (IITRI), Chicago, Illinois (Appendix E). The white crys-—
talline solid was approximately 98.67% hexachlorodibenzo-p~dioxin, consisting
of a 1:2 mixture of the 1,2,3,6,7,8~(CAS 57653-85-7) and the 1,2,3,7,8,9-(CAS
19408-74-3) isomers (31% and 67% of the total HCDD, respectively).

After separation and purification, the isomers were identified by
comparing x-ray powder patterns with theoretical calculations and with the
reported x-ray data for the 1,2,3,7,8,9-isomer (Cantrell et al., 1969), as
well as by comparing melting point, gas—liquid chromatography, proton mag-
netic resonance, and mass spectrometry (Gray et al., 1975). The mixture of
the two HCDD isomers used in the present study was similar to the HCDD
synthesized by an alternate route (Kende and DeCamp, 1975).

The following impurities were identified by vapor-phase chromatography
and mass spectrometry: bromopentachlorodibenzo-p-dioxin, less than 0.004%;
dichlorodibenzo-p-dioxin, 0.0047%; trichlorodibenzo-p-dioxin, 0.004%;
tetrachlorodibenzo-p-dioxin, 0.07-0.09%; and pentachlorodibenzo-p-dioxin (at
least two isomers), 0.4%. No octachlorodibenzo-p-dioxin was found in HCDD
by either vapor-phase chromatography or mass spectrometry (Appendix F). The
chemical mixture will be referred to as HCDD.

The HCDD was stored in brown glass vials at room temperature in a dark
glove-box hood and was exposed to light only at 3-month intervals, when
samples were removed for preparation of stock suspensions in acetone.

The purity of the 7,12~dimethylbenz(a)anthracene (DMBA) purchased from

K & K Laboratories (Cleveland, Ohio) was not determined.

B. Dosage Preparation

Fresh stock suspensions of 2.5 pyg/ml HCDD in acetone (Mallinkodt, Inc.,
St. Louis, Mo.) were prepared every 3 months. At the time of administration

of HCDD, the stock suspension was shaken well, and suitable aliquots were
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added to additional acetone to give the desired concentrations of the test
chemical. DMBA was dissolved in acetone and applied in a volume of 100ul.
The preparations of HCDD or DMBA in acetone were kept in brown glass bottles
with Teflon-lined caps. The bottles were sealed with tape, triple-bagged in
plastic, and stored at 4°¢, The backs of all animals were clipped
weekly, and acetone and acetone suspension of HCDD and DMBA were applied to
the clipped areas of vehicle control and test groups of mice with automatic
pipettes equipped with disposable tips.

To determine the accuracy of the concentration of the HCDD in the stock
suspensions in acetone, samples were analyzed at IITRI when the stocks were
freshly prepared and at the end of the 3-month periods of use (Appendix G).
During the first 16 weeks of the chronic study, the concentration of HCDD in
the skin paint stock solution was 1.25 ¢ g/ml (or half the desired value).
Subsequently, the mean concentration of 16 samples containing a theoretical
level of 2.5 yg/ml was 2.83+0.77 u g/ml. The coefficient of variation was
27%.

C. Animals

Male and female Swiss-Webster mice, obtained from Charles River Breeding
Laboratories, Inc., Wilmington, Massachusetts, were used in subchronic and
chronic studies. The animals used in the chronic studies were approximately
4 weeks old when received and were acclimated in the laboratory for 2 weeks
before the start of the bioassay. Those animals with no visible signs of
disease were then earmarked for individual identification and assigned to
dosed or control groups, using a table of random numbers. Because of animal
supply limitations, multiple shipments of mice received within a 2-week
period were used. The mice from each shipment were evenly distributed among
all test and control groups. All mice were approximately the same age when

placed on study.

D. Animal Maintenance

The mice were housed in temperature and humidity-controlled rooms. The

temperature was maintained at 20° to 22°C and the relative humidity was
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40% to 50%. A system of exhaust ducts maintained a negative air pressure in
the animal rooms relative to the hallways and allowed 15 changes of room air
per hour. The exhaust system included a series of HEPA filters through which
all air from the animal rooms and hoods passed before being released into the
exterior atmosphere. Fluorescent lighting was provided 12 hours each day.

The mice were housed 10 per cage in clear 19" x 10-1/2" x 8" polystyrene
cages (Maryland Plastics, Federalsburg, Maryland). Each cage was fitted with
a special tight-fitting polystyrene 1lid adapted to hold two metal filter
housings and a water bottle. The filter housings contained FG 50 filters;
one was left open to the room atmosphere while the other was attached to a
hose that led to a pipe running the length of the shelf on the rack. Pipes
on each of the four shelves of the rack led to a large vertical pipe at the
end of the rack. The large pipe was connected by flexible hose to the HEPA
filter exhaust system. This arrangement provided a constant flow of air that
was filtered both as it entered and as it left the cages.

Because of the possible toxicity of the test chemical for laboratory
personnel, the cages and lids in the rooms housing the groups of animals
painted with the HCDD were used only once and were discarded every week. The
used cages and lids were triple-sealed in plastic bags and incinerated at
982°C, as was all waste material from the animal rooms and the hoods. The
glass water bottles and stainless steel sipper tubes from the used cages were
rinsed in the same rooms, using the organic solvent chlorothene N.Ugb(Central
Solvents, Chicago, Illinois) to dilute out any dioxin present, and were then
sanitized at 82°C in an automatic washer. The polystyrene cages in the
rooms housing the control groups of animals were recycled three times, and
the corresponding water bottles and sipper tubes were not rinsed in
chlorothene before washing. After 4 weeks of use, the cages housing the
control animals were also incinerated.

Disposable clothing was worn by all personnel and, after use, was
incinerated by the procedure used for the cages and other waste material.

The animals were provided with clean cages and fresh Absorb—DrfEhardwood
chip bedding (Lab Products, Inc., Garfield, N.J.) once per week. They were
fed Wayne® Lab Blox (Allied Mills, Inc., Chicago, Illinois) in pellet form

and were provided with fresh food when their cages were changed. Tap water



was made available ad libitum. Clean water bottles were provided once per

week, and the bottles were refilled once during the week.

E. Subchronic Studies

Subchronic dermal application studies were conducted to determine the
amount of test chemical to be used in the chronic studies. Groups of 10 mice
of each sex were administered HCDD by dermal application three times per week
for 13 weeks at doses ranging from 0.0l to 50 g per application. The
animals were observed daily for deaths. At the end of the study, necropsies
and histologic examinations of tissues were performed on several of the mice
in each dosed group. The rates of mortality and the incidences of histopath-
ologic change for the different dosed groups are given in Table 1.

Applications of 50 or 25 ug HCDD caused 100%Z mortality in both male and
female mice. The 10u g dose caused 807 mortality in female mice. The 25u g
application in male mice and the 10 yg application in female mice caused
depletion of cellular elements in lymphoid tissue. Moderate liver damage was
present even at the lowest doses (0.0l g in males and 0.05 ug in females).
The degree of liver damage was not strictly dose related in either sex. The
dose for the chronic study was chosen so that liver damage would be
minimized. The dose selected was 0.0l ug per application. This dose
corresponded to approximately 1.5u g/kg/wk, based on an average mouse weight

of 20 g and on the use of three applications of HCDD per week.

F. Chronic Studies

The test groups, doses administered, and durations of the chronic dermal
studies are shown in Table 2. Thirty mice of either sex administered HCDD
alone, and an additional 30 mice of either sex given one application of 50ug
DMBA (at the same site as subsequent applications of HCDD) 1 week before the
initiation of the HCDD application, were housed in one room with untreated
control group No. 2. Vehicle controls were administered acetone alone and
were housed in a second room with untreated control group No 1. The vehicle-~
control groups of each sex were shared with a dermal application study of

TCDD which was housed in a third room.
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Table 1. HCDD Subchronic Dermal Studies in Mice.

Dose Incidence of Histopathologic Change
ug/appli~ % Mortality Lymph Node(a) Spleen(a) Thymus(a) Bone Marrow(a) Lung(a) Liver(a)
cation M F M F M F M F M F M F M F
50 100 100 - - 1/2 272 ~— - 1/2 2/2 1/2 - 2/2 2/2
25 100 100 2/3 - 3/3 2/2 2/3 2/2 3/3 2/2 0/3 - 3/3 2/2
10 - 80 - 1/2 -~ 1/2 - = - 2/2 -— = e 2/2(b)
5 - 0 -~ 0/2 -~ 0/2 ~= 0/2 - 0/2 - - - 2/2
1.0 0 10 0/2 0/9 0/2 0/9 0/2 0/9 0/2 0/9 0/2 -~ 2/2 7/9(c)
0.5 10 0 0/2 0/2 0/2 0/2 0/2 Q/2 0/2 0/2 0/2 - 2/2 2/2
0.1 0 0 0/8 0/2 0/8 0/2 0/8 0/2 0/8 0/2 0/8 - 8/8(b) 2/2
0.05 0 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2 - 2/2 2/2
0.01 0 - 0/2 - 0/2 - 0/2 -- 0/2 ~- 0/2 -~ 2/2(b) -

(a)Number of animals with effect/number of animals examined
(blAscitic-like fluid in abdominal cavity.
(¢)One animal examined showed only threshold changes in the liver.

(M = Male, F = Female)



Table 2. HCDD Chronic Dermal Application Studies in Mice

Initial Time on Study
Test No. of Dose (c) g/ Dosed Observed
Group Animals(a,b) Room application (weeks)  (weeks)

MALE
Untreated-Control

Group No. 1 15 1¢9 0 0 104
Untreated-Control

Group No. 2 15 1BO 0 0 104
Vehicle-Control (d) 45 1¢9 0 0 104
Dosed 30 1B0 0.01 104 0
Dosed plus DMBA 30 1BO 0.01(e) 101 0
FEMALE
Untreated-Control

Group No. 1 15 1¢9 0 0 104
Untreated-Control

Group No. 2 15 1BO 0 0 104
Vehicle-Control (d) 45 1¢9 0 0 104
Dosed 30 1B0 0.01 104 0
Dosed plus DMBA 30 1BO 0.01(e) 104 0

(a) All animals were approximately 6 weeks of age when placed on
study, regardless of shipment.

(b) Mice from multiple shipments covering a 2-week period were evenly
distributed among all test and control groups.

(c) The HCDD was administered 3 days per week in acetone at a
constant volume of 0.1 ml for each application. During the first
16 weeks, doses were 0.005ug/application.

(d) Vehicle-controls received 0.1 ml acetone for each application.

(e) Each animal was administered 50 ug of dimethylbenzanthracene 1
week before to the initiation of dermal applications of HCDD.



G. Clinical Examinations and Pathology

Animals were observed twice daily for mortality. Body weights were
recorded every 2 weeks for the first 12 weeks and every month thereafter.
Moribund animals and those that survived to the termination of the study were
killed using sodium pentobarbital and necropsied.

Gross and microscopic examinations were performed on major tissues, major
organs, and all gross lesions from killed animals and from animals found
dead. Tissues were preserved in 107 neutral buffered formalin, embedded in
paraffin, sectioned, and stained with hematoxylin and eosin. The following
tissues and organs were taken at necropsy: skin, mandibular lymph node,
salivary gland, mammary gland, bone marrow, thymus, larynx, trachea, lungs
and bronchi, heart, thyroid, parathyroid, esophagus, stomach, duodenum,
colon, liver, gall bladder, pancreas, spleen, kidney, adrenal, gonads, nasal
cavity, brain, pituitary, spinal cord, skeletal muscle, sciatic nerve, and
all tissue masses.

Necropsies were also performed on all animals found dead, wunless
precluded in whole or in part by autolysis or cannibalization. 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

Data on this experiment have been recorded in the Carcinogenesis Bioassay
Data System (Linhart et al., 1974). The data elements include descriptive
information 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).

Probabilities of survival were estimated by the product-limit procedure
of Kaplan and Meier (1958) and are presented in this report in the form of
graphs. Animals were statistically censored as of the time that they died
of other than natural causes or were found to be missing; animals dying from
natural causes were not statistically censored. Statistical analyses for a

possible compound-related effect on survival were performed using the method

9



of Cox (1972) to compare each dosed group with the control group. One-tailed
P values have been reported for all tests except for the departure from
linearity test, which is reported only 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 examination was required to detect lesions (e.g., skin or mammary
tumors) before histologic sampling, or when lesions could have appeared at
multiple sites (e.g., lymphomas), the denominators consist of the numbers of
animals necropsied.

The statistical analyses of tumor incidence are used to determine whether
animals receiving the test chemical developed a significantly higher propor-
tion 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 dosed animals. When
results from two dosed groups were compared simultaneously with those for a
single group, a correction to ensure an overall significance level of 0.05
may be made. The Bonferroni test for inequality (Miller, 1966) requires
that the P values for any comparison be less than or equal to 0.025. In
this case, HCDD and HCDD plus DMBA are compared with the vehicle control
group and, therefore, this correction is made where applicable.

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 an animal died naturally or
was killed was entered as the time point of tumor observation.

The approximate 95% confidence interval for the relative risk of each
dosed group, compared with 1its control, was calculated from the exact
interval on the odds ratio (Gart, 1971). The lower and upper limits of this
confidence interval have been included in the tables of statistical analyses.
The interpretation of the limits is that, in approximately 95% of a large

number of identical experiments, the true ratio of the risk in a dosed group

of animals to that in a control group would be within the interval calculated

10



from the experiment. When the lower limit of the confidence interval is
greater than one, it can be inferred that a statistically significant result
has occurred (P less than 0.025 one-tailed test when the control incidence
is not zero, P less than 0.050 when the control incidence is zero). 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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ITI. RESULTS

A. Body Weights and Clinical Signs

Throughout the biocassay, mean body weights of treated groups were
slightly greater than those of vehicle controls and slightly less than mean
body weights of untreated controls. Mean body weights were similar among the
groups of male or female mice administered HCDD, or HCDD plus DMBA; and mean
body weights of untreated controls were greater than those of the test and

vehicle-control groups (Figure 1). No other clinical signs were reported.

B. Survival

Estimates of the probabilities of survival for male and female mice
administered HCDD or HCDD plus DMBA by dermal application at the doses of
this bioassay, together with those of the controls, are shown by the Kaplan
and Meier curves in Figure 2. Five study groups were used for each sex: a
group administered HCDD alone, a group administered HCDD plus DMBA, a
vehicle~control group, and two untreated control groups. The two untreated-
control groups are pooled into one group. In male mice, the Cox test
comparing the survival of the pooled untreated-control group and the group
administered HCDD plus DMBA is significant (P=0.036) as a result of shortened
survival in the group with DMBA; however, the survival of each of the test
groups and the vehicle-control group are comparable. The results of the Cox
test in female mice are not significant, thus indicating comparable survival
among all groups.

In male mice, 23/30 (77%Z) of the pooled untreated-control group, 30/45
(67%) of the vehicle-control group, 25/30 (83%) of the group administered
HCDD alone, and 20/30 (67%) of the group administered HCDD plus DMBA lived
60 weeks or more. Nine of the 30 (30%) in the pooled untreated-control
group, 7/45 (16%) of the vehicle-control group, 2/30 (7%) in the group
administered HCDD alone, and 3/30 (10%) in the group administered HCDD plus
DMBA were alive at the end of study. In females, 28/30 (93%) of the combined
untreated-control group, 43/45 (96%) of the vehicle-control group, 24/30

13
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Figure 1. Growth Curves for Mice Administered HCDD or HCDD & DMBA by Dermal Application
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(80%) of the group administered HCDD alone, and 26/30 (87%) of the group
administered HCDD plus DMBA lived beyond 60 weeks. There were 9/30 (30%) of
the pooled untreated-control group, 16/45 (36%) of the vehicle-control group,
8/30 (27%) of the group administered HCDD alone, and 7/30 (23%) of the group
administered HCDD plus DMBA alive at the end of the study at 102-106 weeks.

C. Pathology

Histopathologic findings on neoplasms in mice are summarized in
Appendixes A and C, Tables Al, A2, Cl, and C2; findings on nonneoplastic
lesions are summarized in Appendixes B and D, Tables Bl1l, B2, D1, and D2.
Groups of animals receiving the test chemicals, the vehicle control, and
untreated controls are tabulated and summarized separately.

The types of tumors seen were typical for Swiss-Webster mice, except for
increased numbers of skin tumors which were not usually located on the back.
Most of the skin tumors were fibrosarcomas, with only an occasional fibroma
or epithelial tumor. There were two squamous cell carcinomas in male mice
given HCDD and DMBA. Although few of these skin tumors were seen, they
appeared in slightly higher incidences in dosed mice.

In conclusion, histopathologic examination provided no conclusive
evidence for the carcinogenicity of HCDD for the skin or internal organs of
female Swiss-Webster mice. Under the condition of this bioassay, however, a
slightly 1increased incidence of skin tumors may be associated with

administration of HCDD and HCDD plus DMBA.

D. Statistical Analyses of Results

Tables 3 and 4 contain the statistical analyses of the incidences of
those primary tumors that occurred in at least two animals of one group and
at an incidence of at least 5% in one or more than one group. The two
untreated-control groups are combined into one group in the analysis. Since
the doses in the two test groups did not differ in HCDD alone, no trend
analysis was made. The differences in tumor incidences between groups

receiving HCDD and those receiving HCDD plus DMBA were not statistically

significant.
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In male mice, the incidence of animals with alveolar/bronchiolar
carcinomas in the lung is higher (P=0.045) in the group administered HCDD
than in the vehicle-control group. This value of 0.045 is above the level
of significance (0.025) used under the Bonferroni criterion to compare two
test groups with a common control group. No tests are significant when the
incidence of animals with this tumor in the group administered HCDD is
compared with that in the untreated-control group. The incidence of this
lesion in the untreated-control group is 4/28 (14%) as compared with 1/41
(2%Z) in the vehicle-control group. When the incidences of animals with
either adenomas or carcinomas of the lungs are used in the analysis, none of
the results are significant.

Statistical tests conducted upon the time to observation of the lung
tumors in the test groups of male rats compared with the matched controls
indicate no significant difference.

The two squamous cell carcinomas occurred in male mice administered
HCDD plus DMBA at weeks 60 and 94.

In female mice, the incidence of animals with fibrosarcomas of the skin
is significantly higher in each of the test groups (P=0,044) than in the
untreated control group; however, when the test groups are compared with the
vehicle-control group, the results are not significant.

In male mice, the incidence of animals with lymphomas or leukemias is
significantly lower (P=0.011) in the group administered HCDD than in the
untreated control group.

In each of the 95% confidence intervals for relative risk shown in the
tables, the value of one or less than one is included: this indicates the
absence of significant positive results. It should also be noted that each
of the intervals, except for the incidence of lymphomas in male mice, has an
upper limit greater than one indicating the theoretical possibility of tumor
induction by HCDD which could not be detected under the conditions of this

test.
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Table 3. Analyses of the Incidence of Primary Tumors in Male Mice Administered HCDD or HCDD
plus DMBA by Dermal Application (a)

Combined
Untreated Vehicle HCDD
Topograpy: Morphology Control Control HCDD plus DMBA
Integumentary System: Fibrosarcoma (b) 3/29 (10) 3/42 (7) 6/30 (20) 3/26 (13)
P Values (c,d) - - N.S. N.S.
Relative Risk (Combined Untreated
Control) (e) 1.933 1.208
Lower Limit 0.460 0.176
Upper Limit 10.921 8.19
Relative Risk (Vehicle Control) (e) 2.800 1.750
Lower Limit 0.651 0.250
Upper Limit 15.919 11.932
Weeks to First Observed Tumor 55 90 38 60
Integumentary System:

Fibrosarcoma or Fibroma (b) 3/29 (10) 4/42 (10) 6/30 (20) 3/24 (13)
P Values (c¢,d) - - N.S. N.S.
Relative Risk (Combined Untreated

Control) (e) 1.933 1.208

Lower Limit 0.460 0.176

Upper Limit 10.921 8.191
Relative Risk (Vehicle Control) (e) 2.100 1.313

Lower Limit 0.544 0.206

Upper Limit 9.195 7.005
Weeks to First Observed Tumor 55 46 38 60
Integumentary System: Squamous—cell

Carcinoma of the Skin (b) 0/29 (0) 0/42 (0) 0/30 (0) 2/24 (8)
P Values (c,d) - - N.S. N.S.
Relative Risk (Combined Untreated

Control) (e) - Infinite

Lower Limit - 0.365
Upper Limit - Infinite
Relative Risk (Vehicle Control) (e) - Infinite
Lower Limit - 0.522
Upper Limit - Infinite
Weeks to First Observed Tumor - - - 60
Lung:Alveolar/Bronchiolar Adenoma (b) 2/28 (7) 6/41 (15) 5/30 (17) 3/26 (13)
P Value (c,d) - - N.S. N.S.
Relative Risk (Combined Untreated
Control) (e) 2.333 1.750
Lower Limit 0.421 0.218
Upper Limit 22.89%4 19.385
Relative Risk (Vehicle Control) (e) 1.139 0.854
Lower Limit 0.301 0.149
Upper Limit 4,023 3.559
Weeks to First Observed Tumor 59 75 76 54




Table 3. Analyses of the Incidence of Primary Tumors in Male Mice Administered HCDD or HCDD
plus DMBA by Dermal Application (a)

(contimued)

Combined
Untreated Vehicle HCDD
Topography: Morphology Control Control HCDD plus DMBA
Lung: Alveolar/Bronchiolar Carcinoma (b) 4/28 (14) 1/41 (2) 5/30 (17) 3/24 (13)
P Values (c,d) - - P=0,045 N.S.
(Vehicle
Controls)
Relative Risk (Combined
Untreated Control) (e) 1.167 0.875
Lower Limit 0.280 0.141
Upper Limit 5.315 4.630
Relative Risk (Vehicle Control) (e) 6.833 5.125
Lower Limit 0.819 0.437
Upper Limit 310.654 256.604
Weeks to First Observed Tumor 86 84 66 74
Lung: Alveolar/Bronchiolar Adenoma or
Carcinoma (b) 6/28 (21) 7/41 (17) 9/30 (30) 6/24 (25)
P Values (c,d) - - N.S. N.S.
Relative Risk (Combined
Untreated Control) (e) 1.400 1.167
Lower Limit 0.515 0.358
Upper Limit 4,155 3.752
Relative Risk (Vehicle Control) (e) 1.757 1.464
Lower Limit 0.655 0.454
Upper Limit 4.854 4.397
Weeks to First Observed Tumor 59 75 66 54
Hematopoietic System: All Lymphomas (b) 6/29 (21) 3/42 (7) 0/30 (0) 2/24 (8)
P Values (c,d) - - P=0.011(N) N.S.
(Untreated
Controls)
Relative Risk (Combined
Untreated Control) (e) 0.000 0.403
Lower Limit 0.000 0.043
Upper Limit 0.590 2.003
Relative Risk (Vehicle Comtrol) (e) 0.000 1.167
Lower Limit 0.000 0.102
Upper Limit 2.286 9.351
Weeks to First Observed Tumor 66 31 - 96
Hematopoietic System: Lymphoma or
Leukemia (b) 6/29 (21) 4/42 (10) 0/30 (0) 2/24 (8)
P Values (c,d) - - P=0.011(N) N.S.
(Untreated
Controls)
Relative Risk (Combined
Untreated Control) (e) 0.000 0.403
Lower Limit 0,000 0.043
Upper Limit 0.590 2.003
Relative Risk (Vehicle Control) (e) 0.000 0.875
Lower Limit 0.000 0.083
Upper Limit 1.482 5.550

Weeks to First Observed Tumor 66 18 - 96




Table 3. Analyses of the Incidence of Primary Tumors in Male Mice Administered HCDD or HCDD plus
DMBA by Dermal Application (a)

(continued)

Combined
Untreated Vehicle HCDD
Topography: Morphology Control Control HCDD plus DMBA
Liver: Hepatocellular Carcinoma (b) 3/29 (10) 0/42 (0) 1/30 (3) 0/22 (0
P Values (c,d) - - N.S. N.S.
Relative Risk (Combined
Untreated Control) (e) 0.322 0.000
Lower Limit 0.006 0.000
Upper Limit 3.740 2.114
Relative Risk (Vehicle Control) (e) Infinite -
Lower Limit 0.075 -
Upper Limit Infinite -
Weeks to First Observed Tumor 82 - 103 o

(a) Dosed groups received doses of 0.0l uyg of HCDD or 0.0l ug of HCDD after pretreatment
with 50 ug of DMBA.

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

(¢) Beneath the incidence of tumors in the dosed group is the probability level for
the Fisher exact Test for the comparison of the dosed group with the combined
untreated-control group and with the vehicle~-control group when P is
less than 0.05; otherwise, not significant (N.S.) is indicated.

(d) A negative trend (N) indicates a lower incidence ia the dosed group than in a controel
group.

(e) The 95 percent confidence interval of the relative risk between the dosed group and the
control group.
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Table 4. Analyses of the Incidence of Primary Tumors in Female Mice Administered HCDD or HCDD

plus DMBA by Dermal Application (a)

Combined
Untreated Vehicle HCDD
Topography: Morphology Control Control HCDD plus DMBA
Integumentary System: Fibrosarcoma (b) 0/30 (0) 2/41 (5) 4/27 (15) 4/27 (15)
P Values (c,d) - - P=0.044 P=0,044
(Untreated (Untreated
Controls) Controls)
Relative Risk (Combined Untreated
Control) (e) Infinite Infinite
Lower Limit 1.054 1.054
Upper Limit Infinite Infinite
Relative Risk (Vehicle Control) (e) 3.037 3.037
Lower Limit 0.467 0.467
Upper Limit 31.347 31.347
Weeks to First Observed Tumor -— 98 57 77
Lung: Alveolar/Bronchiolar Adenoma (b) 2/30 (7) 4/41 (10) 4/27 (15) 1/25 (4)
P Values (c,d) -— - N.S, N.S.
Relative Risk (Combined Untreated
Control) (e) 2.222 0.600
Lower Limit 0.348 0.011
Upper Limit 22.869 10.786
Relative Risk (Vehicle Control) (e) 1.519 0.410
Lower Limit 0.306 0,009
Upper Limit 7.399 3.806
Weeks to First Observed Tumor 102 79 57 104
Lung: Alveolar/Bronchiolar Carcinoma (b) 2/30 (7) 5/41 (12) 1/27 (4) 2/25 (8)
P Values (c,d) - - N.S. N.S.
Relative Risk (Combined Untreated
Control) (e) 0.556 1.200
Lower Limit 0.010 0.093
Upper Limit 10.031 15.432
Relative Risk (Vehicle Control) (e) 0.304 0.656
Lower Limit 0.007 0.066
Upper Limit 2.493 3.628
Weeks to First Observed Tumor 91 75 89 100
Lung: Alveolar/Bronchiolar
Adenoma or Carcinoma (b) 4/30 (13) 8/41 (20) 4/27 (15) 3/25 (12)
P Value (c,d) - - N.S. N.S.
Relative Risk (Combined Untreated
Control) (e) 1.111 0.900
Lower Limit 0.228 0.144
Upper Limit 5.378 4.789
Relative Risk (Vehicle Comtrol) (c) 0.759 0.615
Lower Limit 0.183 0.113
Upper Limit ) 2.511 2,270
Weeks to First Observed Tumor 91 75 57 100

21



Table 4. Analyses of the Incidence of Primary Tumors in Female Mice Administered HCDD or HCDD

plus DMBA by Dermal Application (a)

(contimed)
Combined
Untreated Vehicle HCDD
Topography: Morphology Control Control HCDD plus DMBA
Hematopoietic System: All Lymphomas (b) 10/30 (33) 14/41 (34)  9/27 (33) 6/27 (22)
P Values (c,d) - - N.S. N.S.
Relative Risk (Combined
Uncreated Control) (e) 1.000 0.667
Lower Limit 0.425 0.231
Upper Limit 2.294 1.733
Relative Risk (Vehicle Control) (e) 0.976 0.651
Lower Limit 0.432 0.232
Upper Limit 2.032 1.547
Weeks to First Observed Tumor 67 70 56 58
Hematopoietic System: Lymphoma or
Leukemia (b) 10/30 (33) 14 /41 (34) 10/27 (37) 6/27 (22)
P Values (c¢,d) - - N.S. N.S.
Relative Risk (Combined
Untreated Control) (e) 1.111 0.667
Lower Limit 0.494 0.231
Upper Limit 2.473 1.733
Relative Risk (Vehicle Control) (e) 1.085 0.651
Lower Limit 0.502 0.232
Upper Limit 2.186 1.547
Weeks to First Observed Tumor 67 70 26 58
Circulatory System: Hemangioma or
Hemangiosarcoma (b) 2/30 (7) 3/41 (7) 0/27 (0) 1/27 (4)
P Values (c¢,d) - - N.S. N.S.
Relative Risk (Combined
Untreated Control) (e) 0.000 0.556
Lower Limit 0.000 0.010
Upper Limit 3.673 10.031
Relative Risk (Vehicle Control) (e) 0.000 0.506
Lower Limit 0.000 0.010
Upper Limit 2.468 5.869
Weeks to First Observed Tumor 88 104 - 104
Uterus: Leiomyoma (b) 3/30 (10) 0/36 (0) 1/26 (&) 2/26 (8)
P Values (c¢,d) - - N.S. N.S.
Relative Risk {(Combined
Untreated Control) (e) 0.385 0.769
Lower Limit 0.008 0.068
Upper Limit 4.429 6.172
Relative Risk (Vehicle Control) (e) Infinite Infinite
Lower Limit 0.075 0.415
Upper Limit Infinite Infinite
Weeks to First Observed Tumor 96 - 104 72
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Table 4. Analyses of the Incidence of Primary Tumors in Female Mice Administered HCDD or HCDD

plus DMBA by Dermal Application (a)

(continued)
Combined
* Untreated Vehicle HCDD

Topography: Morphology Control Control HCDD plus DMBA

Ovary: Granulosa=-cell Tumor (b) 1/29 (3) 1/33 (3) 0/25 (0) 3/25 (12)

P Values (c,d) - - N.S. N.S.

Relative Risk (Combined

Untreated Control) (e) 0.000 3.480
Lower Limit 0.000 0.301

Upper Limit 21.242 174.657

Relative Risk (Vehicle Control) (e) 0.000 3.960
Lower Limit 0.000 0.340

Upper Limit 24.165 198.698

Weeks to First Observed Tumor 106 70 - 102

(a) Dosed groups received doses of 0.0l ug of HCDD or 0.0l ug of HCDD after pretreatment
with 50 ug of DMBA.

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

(c) Beneath the incidence of tumors in the dosed group is the probability level for the Fisher
exact Test for the comparison of the dosed group with the combined untreated-comtrol
group and with the vehicle-control group when P is less than 0.05; otherwise, not
significant (N.S.) is indicated.

(d) A negative trend (N) indicates a lower incidence in the dosed group than in a control
group.

(e) The 95 percent confidence interval of the relative risk between the dosed group and the

control group.
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IV. DISCUSSION

Throughout the bioassay the mean body weights of the groups of male or
female mice administered HCDD or HCDD plus DMBA were similar and were greater
than those of corresponding vehicle—-control groups but less than those of
untreated control groups. The consequences of using only 0.005ug rather than
0.0lug HCDD per application during the first 16 weeks of the chronic study
were not considered to be significant.

After 80 weeks, survival was sufficient to detect late appearing tumors.

Alveolar/bronchiolar carcinomas occurred in the male mice administered
HCDD at an incidence that was significantly higher (P=0.045) than that in the
vehicle~control group, but the incidence was not significant when compared
with the wuntreated control group that had 1longer survival. Alveolar/
bronchiolar carcinomas did not occur in statistically significant incidences
in male mice pre-treated with DMBA before being administered HCDD, when
compared with either the vehicle or the untreated controls.

Compared with the untreated control group, the incidence of male mice
with lymphomas or leukemias was significantly lower (P=0.011) in the group
administered HCDD but not in the group administered with DMBA and HCDD.

Two squamous cell carcinomas in male mice administered HCDD plus DMBA
occurred in dosed skin near a hind leg or the tail. The possibility that
these areas may have been exposed accidentally during application of the test
chemical cannot be eliminated.

In female mice, fibrosarcomas in the skin occurred at incidences that
were significantly higher (P=0.044) in animals administered HCDD (both those
with and without pretreatment with DMBA) than in the untreated control
group. Although there were more female mice with fibrosarcomas in the two
groups administered HCDD when compared with the vehicle controls, the
increased 1incidences were not statistically significant. Thus, the
relationship between incidences of fibrosarcomas in female mice and HCDD
administration could not be clearly established.

In the present study, pretreatment with DMBA had no statistically
significant effect on skin tumor production in either male or female mice.
The significance of the two squamous cell carcinomas of the skin in male
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mice administered both HCDD and DMBA cannot be determined in the absence of
a group exposed to DMBA alone. Male mice pretreated with DMBA, when compared
with male mice not pretreated, had a lower incidence of alveolar/bronchiolar
carcinomas and a higher incidence of lymphomas.

A bioassay of HCDD administered by gavage was run concurrently with the
present study (NCI, 1980). Under the conditions of that bioassay, HCDD was
carcinogenic for female Osborne-Mendel rats and for male and female B6C3Fl
mice, inducing increased incidences of hepatocellular carcinomas, adenomas,
or neoplastic nodules. 1In the gavage studies, the B6C3Fl mice received 5,
2.5, or 1.25 pug/kg/week (males) and 10, 5, or 2.5 ug/kg/week (females).
These were high doses when compared with 1.5 ug/kg/week for male and female
Swiss-Webster mice in the present studies. The mice in the gavage studies
lived longer.

A dermal Dbioassay of TCDD in Swiss-Webster mice was conducted
concurrently in the room used for the present study. The protocols were
identical except that a lower dose was applied (NCI, 1980a). In the dermal
TCDD studies, there were statistically significant increased incidences of
fibrosarcomas in the integumentary system in female mice receiving 0.005 ug
per application when compared with controls. This significant increase was
not found in the male mice receiving 0.001 ug per application. In the
present dermal HCDD studies, both male and female mice received 0.0l y g per
application. Thus, after dermal application under identical conditions, TCDD
was clearly carcinogenic for female mice, whereas HCDD (at a two-fold higher

dose) was not.
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V. CONCLUSION

Under the conditions of this bioassay, HCDD was not considered

carcinogenic for male or female Swiss-Webster mice.
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TABLE A1.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE
ADMINISTERED HCDD BY DERMAL APPLICATION

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP
ANINALS INITIALLY IN STUDY 15 15 45 30
ANINMNALS MECROPSIED 14 15 42 30
ANIMALS EXANIINED HISTOPATHOLOGICALLY 14 15 42 33
INTEGUMENTARY SYSTEM
¥SKIN (14) (15) (42) (30)
FIBROSARCOMA 1 (7%) 1 (2%) 2 (7%)
*¥SUSCUT TISSUE (14) (15) (42) (30)
SEBACEOUS ADENOMA 1 (2%)
FIBRG 1A 1 (2%) 1 (3%)
FIBROSARCOMA 2 (13%) 2 (5%) 4 (13%)
LIPONA (7%
RESPIRATORY SYSTEM
#LUNG 13) (15) (41) (30)
SQUAMOUS CELL CARCINOMA, METASTA 1 (2%)
ALVEGLAR/BRONCHIOLAR ADENOMA 1 (8%) 1 (1% 6 (15%) 5 (17%)
ALVEOLAR/BRCONCHIOLAR CARCINOMA 2 (15%) 2 (132 1 (2%) 5 (17%)
CORTICAL CARCINOMA, METASTATIC 1 (8%)
FIBROSARCO!A, METASTATIC 1.(2%)
HEMATOPOIETIC SYSTEM
¥MULTIPLE ORGANS (14) (152 (42) (30)
MALIGNANT LYIIPHOMA, NOS 1 (2%)
HALIG. LYMPHOMA, LYMPHOCYTIC TYPE 1 (7%)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 1 (7%) 3 (20%) 2 (5%)
GRANULOCYTIC LEUKEMIA 1 (2%)
#BONE MARROW (14) (14) (40) 23)
ALVEOLAR/BRONCHIOLAR CA, METASTA i (4%)
#LYNPH NODE (3) (7) (25) 21
FIRROSARCOMA, INVASIVE 1_(14%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE A1. MALE MICE: NEOPLASMS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP

#RENAL LYMPH NODE (8) 7) (25) 21)
tTALIG.LYMPHOMA, LYMPHOCYTIC TYPE 1 (14%)

#THYMUS 11) €10) (30) 27)
ALVEOLAR/BRONCHIOLAR CA, METASTA 1 (4%)
THYT1OMA t 4%

CIRCULATORY SYSTEM

#HEART (13) (15) (42) 30)
HEMANGIOSARCOMA 1 (8%)

$LIVER (14) 15) (42) (30)
HEITANGIOSARCOMA 1 (7%) t (2% 1 (3%)

DIGESTIVE SYSTEM

#LIVER (14) (15) (42) (30)
HEPATOCELLULAR ADENQMA 1 2%

HEPATOCELLULAR CARCINGOMA t (7% 2 C13%) 1 (3%)

#SMALL INTEST./SEROSA (11) 12) (34) (27)
FIBROIIA 1 ax)

URINARY SYSTEM

#KIDNEY (14) (14) (42) (30)

SARCOMA, NOS, UNC PRIM OR META 1.(7%)
ENDOCRINE SYSTEM

$ADRENAL (i) €15) (40) (28)
COGRTICAL CARCINOMA 1 09%)

PHEQOCHROMOCYTGOMA 1 4%

#THYROID (13 (14) (35) (28)
ADENONA, NOS 1 (8%)

REPRODUCTIVE SYSTEM
HONE

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* KU'IBER OF ANINALS NECROPSIED
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TABLE At. MALE MICE: NEOPLASMS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO.2 CONTROL GROUP

ALL OTHER SYSTEMS

*MULTIPLE ORGANS (14) (15) (42) (30)
FIBROSARCOMA 1 (2%)

ANIMAL DISPOSITION SUMMARY

ANIMALS INITIALLY IN STUDY 15 15 45 3
NATURAL DEATH3
MORIBUND SACRIFICE

*kSCHEDULED SACRIFICE
ACCIDENTALLY KILLED
TERMINAL SACRIFICE
ANIMAL MISSING

N Ve
-

A _INCLUDES AUTOLYZED ANIMALS

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

*%
Animals are in fact early terminal sacrifices, but appear
as scheduled sacrifices due to system interpretation.
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TABLE A1. MALE MICE: NEOPLASMS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP
TUMOR SUMMARY
TOTAL ANIMALS WITH PRIMARY TUMORS¥ 9 10 15 17
TOTAL PRIMARY TUMORS 9 15 19 22
TOTAL ANIMALS WITH BENIGN TUMORS 2 2 8 8
TOTAL BENIGN TUMORS 2 2 9 9
TOTAL ANIMALS WITH MALIGNANT TUMORS 7 8 8 12
TOTAL MALIGNANT TUMORS 7 12 10 13
TOTAL ANIMALS WITH SECONDARY TUMORS# 1 1 2 1
TOTAL SECONDARY TUMNORS 1 1 2 2
TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MALIGNANT
TOTAL UNCERTAIN TUMORS
TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PRIMARY OR METASTATIC 1
TOTAL UNCERTAIN TUMORS 1

* PRIMARY TUMORS: ALL TUMCRS EXCEPT SECONDARY TUMORS
# SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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TABLE A2.

SUMMARY OF THE INCIDENCE OF NEGPLASMS IN FEMALE MICE
ADMINISTERED HCDD BY DERMAL APPLICATION

UNTREATED UNTREATED VERICLE TEST
CONTROL NO.1 CONTROL NO. 2 CONTROL GROUP
ANIMALS INITIALLY IN STUDY 15 15 45 30
ANIMALS NECROPSIED 15 15 41 27
ANIMALS EXAMINED HISTOPATHOLOGICALLY 15 15 41 27
INTEGUMENTARY SYSTEM
%SKIN (15) (15) 41) (27)
FIBROSARCOMA 2 (7%)
*#SUBCUT TISSUE 15) 15) n 27>
FIBROSARCOMA 2 (5%) 2 (7%)

RESPIRATDRY SYSTEM

#LUNG (15) (15) (41 27)
ADENOCARCINOMA, NOS, METASTATIC 1.(2%)
ALVEOLAR/BRONCHIOLAR ADENCIA 1 (7%) 1 (7% 4 (10%) 4 (15%)
ALVEOLAR/BRONCHIOLAR CARCIHOMA 2 (13%) 5 (12°%) 1 (4%)
FIBROSARCOMA, METASTATIC 1 2% 1 (4%)

HEMATOPOIETIC SYSTEM

*MULTIPLE ORGANS (15) (15) (41) «27)
MALIG.LYMPHCHA, LYMPROCYTIC TYPE 4 (27%) 2 (13%) 9 (22%) 7 (26%)
MALIG.LYMPHOMA, HISTICCYTIC TYPE 2 (13%) 1 (7%) 4 (102 t (4%
MALIGNANTY LYMPHOMA, MIXED TYPE 1 (470)
GRANULOCYTIC LEUKEMIA 1 .04%)

#BONE MARROW 13 13) (37) (24)
FIBRCMA 1 (3%)

#SPLEEN (15) (15) (40) (26)
ADENOCARCINOMA, NOS, METASTATIC 1 (3%)

FIBROMA 1 (3%)

#PANCREATIC L.NODE (12) 12> 30 (22)

MALIG.LYMPHOI1A, HISTIOCYTIC TYPE 1 (3%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% NUMBER OF ANIMALS NECROPSIED
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TABLE A2. FEMALE MICE: NEOPLASMS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP

MALIGNANT LYMPHOMA, MIXED TYPE 1 (8%)

#THYMUS (15) (15) (39) 21
THYNMOMA, MALIGNANT 1 (3%

CIRCULATQORY SYSTEM

#PANCREATIC L.NODE (12) (12) (30) (22)
HEMANGIOMA 1 (8%)

#LIVER (15) (153 (461) (26)
HEMANGIOSARCOMA 1 (7%) 1 (2%)

#UTERUS (15) 15) (36) (26)
HEMANGIOMA 1 (3%)

ROVARY (14) (15} (33} (25)
HEMANGIOMA 1 (3%)

DIGESTIVE SYSTEM

#PARDOTID GLAND 15) 12) (36) (26)
MIXED TUMOR, BENIGN 1 (3%

#LIVER (15) 15) 41) (26)
ADENOCARCINCMA, NOS, METASTATIC 1 (2%)

#PANCREAS (15) (15) (40> (26)
ADEHOCARCINOMA, NOS, METASTATIC 1.(3%)
LIPOMA 1 (3%)

#PANCREATIC DUCT (15) 15) 40) (26)
SARCOMA, NOS 1 (3%

#GASTRIC SEROSA (15) (15) 41) 27)
SARCOMA, NOS 1 (2%)

#DUODENUM (13) (15) (40) (26)
LIPOMA 1 (4%)

¥RECTUM (15) (15) 41 27)
SQUAMOUS CELL CARCINOMA 1 €7%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE A2. FEMALE MICE: NEOPLASMS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL ROUP
URINARY SYSTEM
¥GENITOURINARY TRACT €15) €15) (41) 27
FIBROSARCOMA 1 (2%)
ENDOCRINE SYSTEM
#ADRENAL 15) (14) 1) (26)
CORTICAL ADENOMA 1 7%)
PHEOCHROMOCYTOMA 1 (4%)
REPRODUCTIVE SYSTEM
¥VAGINA €15 15) %1 27
LEIOMYOMA 1 ¢4%)
$UTERUS (15) 15) €36) €26)
ADEHOCARCINOMA, NOS 1.(3%)
LEIOMYOMA 2 (13%) 1 (7%) 1 (4%
#CERVIX UTERI (15) (15) (36) (26)
LEIOMYD:I1A 1 (7%)
#OVARY €14) €15) (33) (25)
LUTEOMA 1.(7%)
GRANULOSA-CELL TUMOR 1 (7% 1 (3%)
LIPOMA 1 (3%)

NERVOUS SYSTEM
HONE

BODY CAVITIES
NONE

& NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE A2. FEMALE MICE: NEOPLASMS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP
ALL OTHER SYSTEMS
¥MULTIPLE ORGANS (15) 15) (€D 27)
THYMOMA, METASTATIC v oo
ANIMAL DISPOSITION SUMMARY
ANIMALS INITIALLY IN STUDY 15 15 45 30
NATURAL DEATH3 8 1" 28 20
MORIBUND SACRIFICE 1 1 1 2
wkSCHEDULED SACRIFICE 3 1 15 3
ACCIDENTALLY KILLED
TERMINAL SACRIFICE 3 2 1 5
ANIMAL MISSING
& INCLUDES AUTOLYZED ANIMALS
TUMOR SUMMARY
TOTAL ANIMALS WITH PRIMARY' TUMORSX 1 7 25 18
TOTAL PRIMARY TUMORS 15 9 39 23
TOTAL ANIMALS WITH BENIGN TUMORS 6 3 10 7
TOTAL BENIGN TUMORS 6 3 1" 8
TOTAL ANIMALS WITH MALIGNANT TUMORS 7 5 23 14
TOTAL MALIGNANT TUNMORS 9 5 27 15
TOTAL ANIMALS WITH SECONDARY TUMORS#® 3 1
TOTAL SECONDARY TUMORS 6 1
TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MALIGNANT 1 1
TOTAL UNCERTAIN TUMORS 1 1

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PRIMARY OR METASTATIC
TOTAL UNCERTAIN TUMORS

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
& SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN

']
Animals are in fact early terminal sacrifices, but appear
as scheduled sacrifices due to system interpretation.
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TABLE B1.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE
ADMINISTERED HCDD BY DERMAL APPLICATION

UNTREATED UNTREATED VEHICLE TEST

CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP
ANIMALS INITIALLY IN STUDY 15 15 45 30
ANIMALS NECROPSIED 14 15 42 30
ANIMALS EXAMIMED HISTOPATHOLOGICALLY 14 15 42 30

INTEGUMENTARY SYSTEM

¥SKIN (14) 15> (42) (30>
CYST, NOS 1
EDEMA, NOS 1 (
INFLAMNMATION, NOS 2 (
ULCER, NOS 1.(7%) 3 (
ULCER, ACUTE 1 ¢
INFLAMMATION, ACUTE SUPPURATIVE 1 ¢
ABSCESS, NOS . 1 ¢
INFLAIWIATION ACUTE AND CHRONIC 1 ¢
INFLANIATION, ACUTE/CHRONIC 1 ¢
INFLAMMATION, CHRONIC 1072 1 (3%)
ULCER, CHRONIC 1 7%
INFUADMATION PROLIFERATIVE 1 (2%)
NECROSIS, HOS 1 (
PELAHIN 1<
HYPERPLASIA, NOS (
HYPERPLASIA, PAPILLARY
HYPERKERATOSIS 1 (7%)
ACANTHOSIS 1 .(7%)
KERATIN-PEARL FORMATION 1 .(3%)

¥SUBCUT TISSUE (16) (15) (42) (30)
EPIDERIIAL INCLUSION CYST 1 (2
ULCER, NOS 1 (2
INFLANMATION, ACUTE SUPPURATIVE 1 (2

[N 7 IR
~~

1
ABSCESS, KOS 3
ULCER, CHRONIC 1
GRANULATION, TISSUE 1 ¢ 1
NECROSIS, NOS 2 ( 2

RESPIRATORY SYSTEM

#LUNG/BRONCHUS (13) (15) (41) (30)
LYIPHOCYTIC INFLAMMATORY INFILIR 1 (8%) 1 (2%)

# NUIMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ MUMDER OF ANIMALS NECROPSIED
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TABLE B1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED . VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 .CONTROL GROUP

#LUNG/BRONCHIOLE 13) (15) 41) (30}
LYMPHOCYTIC INFLAMMATORY INFILTR 6 (46%) 4 (27%) 13 (32%) 11 (377
HYPERPLASIA, EPITHELIAL 1.(2%)

#LUNG 13) (15) 41) (30)
ATELECTASIS 2 (5%) 1 (3%)
CONGESTION, NOS 3 (20%) 3 (7% 3 (10%)
INFLANMMATION, NOS 1 (3%)
INFLAITIATION, FOCAL 1 (2%

LY!IPHOCYTIC INFLAITIATORY INFILTR 1 (7%)
INFLAIMIATION, INTERSTITIAL 1 (38%) 2 (13%) 3 (7%) 6 (20%)
BRONCHOPNEUMONIA SUPPURATIVE t (7%) (2%
ENMPYENMA 1.(2%)
INFLAIWIATION, ACUTE FOCAL 1 (3%)
INFLAIGMATION, ACUTE SUPPURATIVE 1 (2%)
NECROSIS, HOS 1 (2%
ALVEOLAR MACROPHAGES 1 (2%)
HEMATOPOIETIC SYSTEM

¥SUBCUT TISSUE (14) (15) (42) (30)
MASTOCYTOSIS 1 (3%)

#SPLEEN 13) (13) (48) (30)
ARMYLOIDOSIS 3 (23% t (3%)
HYPOPLASIA, NOS 1 (8%) 5 (13%) 5 (17%)
ATROPHY, NOS 1 (8%)

HYPERPLASIA, NOS 2 (15%) 4 (10%) 1 (3%)
HENATOPOIESIS 5 (13%) 3 (10%)

#SPLENIC FOLLICLES 13) (13) (40) (30)
HYFOPLASIA, NOS 1 (3%
ATROPHY, NOS 1 (3%)
HYPERPLASIA, NOS 2 (15%) 2 (5%) 3 (10%)

#SPLENIC RED PULP (13) 13 (40) (30)
HYPOPLASIA, KOS 2 (5% 5 (17%)
HYPERPLASTIA, HOS 1 (3%)
MEGAKARYDCYTOSIS 1 (3%

HEMATOPOQIESTS 2 (15%)
ERYTHFOPOIESIS 1 (3%)
GRANULOPOIESIS 1.(3%)

#LYMPH NODE 8) 7 (25) 21)

HYFERFLASTA, NOS : 2 (8%) 3 _(14%)

& NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% HUNMZ2ER OF ANINALS NECROPSIED
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TABLE Bf. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO.1 CONTROL NO. 2 CONTROL GROUP
#CERVICAL LYMPH NODE (8) 7 (25) 21
ABSCESS, NOS 1 (5%)
HYPERPLASIA, KOS 4 (50%) 3 (43%) 10 (40%) 7 (33%0)
#TRACHEAL LYMPH NODE (8) 7) (25) 2N
HYPERPLASIA, KOS 1 C13%)
#PYLORIC LYMFH NODE (8) 7) (25) 21)
HENORRHAGE 1 (14%)
#PANCREATIC L.NODE 8) (7) (253} (210
HYPERPLASIA, NOS ' 1 (5%)
#LUMBAR LYMPH NODE (8> 7 (253 21
HYPERPLASIA, LYMPHOID 1 (4%
#MESENTERIC L. NODE &) 7 (25) 21)
ABSCESS, NOS t (4%)
INFLAMIMATION PROLIFERATIVE 1 (4%)
NECROSIS, CASEQUS t4%)
#RENAL LYMPH NODE (8) 7) (25) 21)
HYPERPLASIA, NOS 1 013%) 1 .(5%)
#LUNG/BROMCHIOLE 13) 15) 41) 30)
HYPERPLASIA, LYMPHOID 2% 1 (3%
#PAROTID GLAND 12) (153 (36) 28)
FIBROSING ADENOSIS a0
#LIVER (14) (15) (42) (30)
HYPERPLASIA, NEUTROPHILIC 1 (3%
HENATOPOIESIS 1.(2%)
8KIDNEY 14) (14) (42) 30
HYPERPLASIA, LYMPHOID 1 (20
CIRCULATORY SYSTEM
#PANCREATIC L.NODE &) (7) (25) (21)
LYMPHANGIECTASIS 1 04%)
RMESENTERIC L. NODE (8) 7) 25 21
LYMPHANGIECTASIS 13

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
® NUMBER OF ANIMALS NECROPSIED
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TABLE B1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO.1 CONTROL NO. 2 CONTROL GROUP

$HEART (13) (153} (42) (30)
MINERALIZATION 1 (8%

ABSCESS, NOS 1 (3%}

$HEART/ATRIUM 13 15) 42) (30)
THROMBOSIS, NOS 2 (13%)

#MYOCARDIUM (13) (15) (42) (30)
MINERALIZATION v(7%)

INFLAITIATION, CHRONIC 1 03%)
INFLANIATION, CHRONIC FOCAL 2 (13%) 3 (7% t (30
INFLAMMATION PROLIFERATIVE 1 (73
NECROSIS, FOCAL 1 (730

#ENDOCARDIUM 13) (15) (42) (30)
INFLAIMITATION PROLIFERATIVE 1 (8%)

HYPERPLASIA, NOS 1 (8%)

¥RENAL ARTERY (14) (15) (30)
ARTERIOSCLEROSIS, NOS 1 (2%)

#URINARY BLADDER (13) (14) (39) 27)
THROMBOSIS, NOS 1 (4%}

DIGESTIVE SYSTEM

#SALIVARY GLAND (12) (15) (36) (28)
INFLAMMATION, FOCAL 1 ¢7%)

#PAROTID GLAND (12) (15) (36D (28)
INFLAMMATION, NOS t (7%) 3 (8%) 1 (a%)
INFLAMITATION, FOCAL 1 (8%)

NECROSIS, FOCAL 1 (3%

#LIVER 14 (15) (42) (30)
CONGESTION, NOS t (7%)

INFLAIMATION, FOCAL 1032
LYMPHOCYTIC INFLAMMATORY INFILTR 3 (7%)

INFLANNATION, ACUTE FOCAL 2 (13%)

INFLAMMATION, ACUTE DITFUSE 1 (2%)

INFLAITIATION, ACUTE/CHRONIC 1 (7%)

CIRRHOSIS, NOS t (7%

DEGENETATICHN, HYDROPIC 1..62%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

% NUMBER OF ANIMALS NECROPSIED
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TABLE B1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO.1 CONTROL NO. 2 CONTROL GROUP
NECROSIS, NOS 1 (7% 1 (2%)
NECRGSIS, FOCAL 2 (13%) 1023
NECRC31IS, COAGULATIVE 2 (13%) 2 (7%
AMYLOIDOSIS 3 (20%) 1 (3%)
LIFOIDOSIS 1.(7%) 13
FCCAL CELLULAR CHANGE t(3)
HEPATOCYTOMEGALY 1 (720 2 (5%) 1 (3%

#PORTAL TRACT (14) (15) 42) (38)
LYMPHOCYTIC INFLAMMATORY INFILTR 2%

#LIVER/CENTRILOBULAR 14) 15) 62) (38)
METAIIQRPHOSIS FATTY 1 (7%)

HEPATOCYTONEGALY 5 (36%) t (2% 1 (3%)

RLIVER/PERIPQORTAL (14) (15) (42) 30)
LYI'PHOCYTIC INFLAMMATORY INFILTR 1.07%) 2 (5%)

#LIVER/HEPATOCYTES (14) (15) 42) (30)
CLOUDY SUELLING 1(7%)

ATROPHY, NOS 1 (7%)

#STOMACH (14) (13 (42) (29)
HYPERPLASIA, EPITHELIAL 1 (8%)

HYPERKERATOSTS 1 .(8%) 3 (7% 3 (10%)

#DUODENUM 1) €12) (34) 27)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (9%

IHFLANMMATION, ACUTE SUPPURATIVE 1 (4%

#COLON [QRP €1%5) (36) 29
INPACTION, NOS 2 (13%)

URINARY SYSTEM

¥GENITOURINARY TRACT (1%) 15) 42) 30
INFLAMMATION, ACUTE SUPPURATIVE to2%)

#KIDNEY 14) (14) 62) (30)
HYDRONEPHROSIS 1 (7% to2n 2 (7%)
GLOMERULONEPHRITIS, NOS 1 (7%

PYELONEPHRITIS, NOS V(7% 5 (12%) 5 (17%)
LYMPHOCYTIC INFLAMMATORY INFILTR 8 (57%) 10 (71%) 20 (68%) 17 (572
PYELOHEPHRITIS SUPPURATIVE ° 1 (2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% NUMBER OF ANIMALS NECROPSIED
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TABLE B1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO.1 CONTROL NO. 2 CONTROL GROUP
GLOMERULONEPHRITIS, ACUTE 3 ¢10%)
INFLAMIATION, CHRONIC 1 (7
GLOHMERULONEPHRITIS, CHRONIC 9 (64%) 3 (2 '§) E; E;Z;)
) 4
)

INFLAMIATION, CHRONIC FOCAL
GLOMERULOSCLEROSIS, NOS
NECROSIS, NOS

#KIDNEY/CORTEX (14) (14) (42) 30)
MINERALIZATION 1
ABSCESS. NOS 2

0

#KIDNEY/GLOMERULUS (14) (14) (42) 3
AMYLOIDOSIS 1 .(2%)

#KIDNEY/TUBULE (14) (14> (42) (30)
CALCULUS, NOS 1
CALCIFICATION, NOS 1

#KIDNEY/PELVIS (16) (14) (42) (30)
1
1

NN

ABSCESS, NOS
METAPLASIA, SQUAMOUS

RURINARY BLADDER (13) (14) (39) 27>
CAST, HNOS 1 2
INFLAMNATION, ACUTE 1
INFLAMMATION, ACUTE FOCAL 1 (7%

INFLAMMATION, ACUTE SUPPURATIVE 1 (7%
INFLAMMATION, ACUTE/CHRONIC

INFLAMIMATION, CHRONIC 4 (31%) 3 (8%) 1
INFLAMMATION, CHRONIC FOCAL

INFLANIMATION, CHRONIC DIFFUSE 1t (
INFLANMATION, CHRONIC SUPPURATIV

INFLAMMATION PROLIFERATIVE 1 ¢
FIBROSIS 1 ¢
HYPERPLASIA, EPITHELIAL 2 (
POLYPOID HYPERPLASIA 1

-

ENDOCRINE SYSTEM

#PITUITARY (8) 12) (26) (19)
MINERALIZATION 1 (5%)

RADRENAL 1) 15) (40) (28)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (3%) 1.¢4%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% NUMBER OF ANIMALS NECROPSIED
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TABLE B1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP
DEGENERATION PIGMENTARY 5 (45% 2 (13%) 4 (10%) 2 (7%)
AMYLOIDOSIS 1 (3%
LIPOIDOSIS T (9%)

#ADRENAL CORTEX (11 (15) (40) (28)
HAMARTOMA 2 (13%) 2 (7

#Z0HA GLOMERULOSA (11 (15) (40) (28)
METAPLASIA, NOS 5 (45%) 6 (40%) 6 (15%) g (32%)

BZONA FASCICULATA 11) (15) (40) (28)
HYPERTROPHY, FOCAL 1 (9%)

#ADRENAL MEDULLA (1) 15) (40) (28)
CONGESTION, NOS 1 03%)

HEMORRHAGE 1.(7%)
REPRODUCTIVE SYSTEM

XGENITAL SYSTEM (14) (15) (42) (30)
RETENTION OF CONTENT 1 (7% 1(7%) 2 (5%) 4 C13%)
INFLAMNMATION, SUPPURATIVE 1 (2%)

INFLAMMATION, ACUTE SUPPURATIVE 1 (2%)
PLASMA-CELL INFILTRATE 1220

*BULBOURETHRAL GLAND (16) (15) 42) 30)
CAST, NOS 1 (3%)
INFLAIMMATION, ACUTE SUPPURATIVE 1 .(2%) 2 (7:)
INFLAMMATION PROLIFERATIVE 1 (3%)
POLYPOID HYPERPLASIA 1 (2%

*PREPUTIAL GLAND (14) (15) (42) (30)
EPIDERMAL INCLUSION CYST 1 (2%

ABSCESS, HOS (3%
GRANULATION, TISSUE 1.(2%)

#PROSTATE (133 (14) 39) 28)
RETENTION OF CONTENT 9 (69%) 7 (50%) 18 (46%) 16 (57%)
INFLANMMATION, ACUTE SUPPURATIVE 1 (3% 1 (4%)
INFLAMIATION, CHRONIC 1 (4%)
INFLAIMIATION, CHRONIC FOCAL 2 (142%)

INFLAIWIATION, CHRONIC SUPPURATIV 2 (5%) 1 (4%)
INFLAMIATION PROLIFERATIVE 1 (670

*SEMINAL VESICLE (14) (15) (42) (30)

DILATATION., NOS 2_€14%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE B1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO.2 CONTROL GROuUP

RETENTION OF CONTENT 9 (64%) 7 (47%) 18 (43%) 15 (50
INFLAMITATION, ACUTE SUPPURATIVE 1 (2%) 1 .(3%)
INFLANMMATION, CHRONIC 1.C(7%)

XCOAGULATING GLAND (14) (15) (42) 30
INFLAMMATION PROLIFERATIVE 2 (7%

#TESTIS (14) (14) (41) 28)
MINERALIZATION 3 (21%) v (7% 3 (11%)
ABSCESS, K0S 1 (4%)
DECENERATION, NOS 1 (2%) 1 (4%)
NECRQSIS, KOS 3 (113)
NECROSIS, FOCAL 1.(2%)
NECROSIS, CASEOUS 1 .(2%)
ATROPhY, NOS 4 (29%) 5 (36%) 5 C12%) 10 (36%)
ATROPHY, FOCAL 1(7%)
ASPERITATOGENESIS 1.¢4%)
SPERMATOGENIC ARREST 4 (29%) 3 (21%) 7 01720 6 (21%)
HYFOSPERMATOGENLSIS t (7% 5 (18%)
HYPERPLASIA, INTERSTITIAL CELL 1.(2%)

#TESTIS/TUBULE (14) 14) (41) (28)
DEGENERATICN, NOS 1 (2%)

¥EPIDIDYMIS (14) (15} (42) (30)
RETENTION OF CONTENT 1 (3%)
SPERMATOCELE 1030
COLLAPSE (3%
INFLAIPIATION ACUTE AND CHRONIC 1 (2%
PLASHMA-CELL TNFILTRATE 1 (3%)
INFLAMMATION PROLIFERATIVE 1 (3
ASPERMATOGENESIS 3 (21%) 4 (27%) 3 (7%) 10 (335%)
HYPOSPERNMATOGENESIS 2 14%) 3 (20%) 4 (10%) 5 172

*VAS DEFERENS (16) 15) (42) (30)
SPERMATOCELE 1 (3%

SPECTIAL SENSE ORGANS
NONE

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE B1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP
MUSCULOSKELETAL SYSTEM
NONE
BODY CAVITIES
*PERITONEUM (14) 15) (42) (30)
INFLAMMATION PROLIFERATIVE 1 (2%)
ALL OTHER SYSTEMS
*MULTIPLE ORGANS €14) €(15) 42) 30
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (7%) 1 (3%)
CONNECTIVE TISSUE
INFLANMATION PROLIFERATIVE 2
HYPERPLASIA, NOS 1
SPECIAL MORPHOLOGY SUMMARY
AUTO/NECROPSY/HISTO PERF 1
AUTOLYSIS/NO NECROPSY 1 3

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE B2.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE
MICE ADMINISTERED HCDD BY DERMAL APPLICATION

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP
ANIMALS INITIALLY IN STUDY 15 15 45 30
ANINMALS HECRCPSIED 15 15 41 27
ANIMALS EXAMINED HISTOPATHOLOGICALLY 15 15 41 27
INTEGUMENTARY SYSTEM
*¥SKIN €15) (15) 41) 27)
INFLAMMATION, CHRONIC 1 (4%)
HYPERPLASIA, FOCAL 1 (7%)
HYPERKERATOSIS 1 07%) 1 (2%) 2 (7%)
ACANTHOSIS 1 (4%)
VERRUCA 1 (4%)
*¥SUBCUT TISSUE (15) 15) (41) (27)
EDEMA, NOS t (7%
ULCER, NOS 1 (2%)
ABSCESS, NOS 1.(2%)
NECPOSIS, NOS (2%
RESPIRATORY SYSTEM
#LUNG/BRONCHUS (15) 15) (41) 27)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (7%) 2 (5%)
#LUNG/PRONCHIOLE (15) (15) (41) 27)
INFLAMUATION, NOS 1 (4%)
LYMPHOCYTIC INFLAMMATORY INFILTR & (27%) 10 (67%) 22 (54%) 1t (41%)
#LUNG (15) (15) 4 1) 27)
ATELECTASIS 1 (2%) 1 (4%)
CONGESTION, NOS 2 (132%) t (4%)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (6%)
INFLATIATION, INTEPSTITIAL 3 (20%) 3 (20%) 5 (12%) 2 (7%)
BROHCHOPNEUNMONIA SUPPURATIVE 1 (2%)
INFLAMITATION, ACUTE 1 (4%)
INFLAITIATION, ACUTE SUPPURATIVE 1 .(2%)
HYPEPPLASTIA, ADEWNOMATQUS 1.€7%) 3_(20%) 2 (5%

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% NUMBER OF ANIMALS NECROPSIED
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TABLE B2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO.1 CONTROL NO.2 CONTROL GROUP
HEMATOPOIETIC SYSTEM
¥MAMITARY GLAND 15) (15) 41) 7
ADENOSIS 2 (13%) 2 (5%) 4 (15%)
#BONE MARROU (13 (13) 37) (24)
FIBROUS OSTEODYSTROPHY 3 (23%) 1 (8%) 7 (19%) 5 (21%)
HYPERPLASIA, NOS 1 (3%
RETICULOCYTOSIS 1 (8%)
#SPLEEN (15) (15) (40) (26)
CYST, NOS 1 (3%)
NCCROSIS, NOS 1 (4%)
HYPOPLASIA, NOS 1.(72%0 1 (7%) 3 8%
ATROPHY, NOS 1.(7%)
HYFERFLASIA, NODULAR 1 (3%)
HYPERPLASIA, NOS 3 (20%) 2 (13%) 3 (127
MEGAKARYOQCYTOSIS 1 (3%)
HYPERPLASIA, LYMPHOID 1 (7% 1 (4%)
HEMATOPOIESIS 2 (5%) 1 (4%)
#SPLENIC FOLLICLES (15) (15) 40) (26)
HYPERPLASIA, HOS 2 (13%) G (18%) 3 (12%)
#SPLENIC RED PULP (15) (15) (40) (26)
HYPOPLASIA, NOS 1 (7%) t (7% 1 (3%) 3 (12%)
HENATOPOIESIS 2 (132 1 (7%) 1 (3%)
ERYTHROPOIESIS 1 (4%)
fLYMPH NODE (12) 12) (30) (22)
NECROSIS, FOCAL 1 (5%)
HYPERPLASIA, NOS 2 (1720 3 (25%) 6 (20%) 1 (5%
BCERVICAL LYMPH NODE (12) (12) (30) (22)
HYPERPLASIA, NOS 1 (8%) 4 (33%) 17 (57%) 6 (27%)
#PANCREATIC L.NODE 12) 123 (390) 22)
PIGY ENTATION, NOS 1 (3%)
HYPERPLASIA, NOS 1 (8%) 1 (3%) 1 (5%)
#LUNG/BRONCHIOLE (15) €15) (41) @27
HYPERPLASIA, LYMPHOID 1 (7%) 1 (2%)
#PAROTID GLAND (15) 12) (36) (26)
FIBROSING ADENDSIS 1 (3%

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% NUIBER OF ANIMALS NECROPSIED

53



TABLE B2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP

#LIVER 15) (153 41) (26)
HEMATOPOIESIS 1 47%) 1 04%)

#ADRENAL (15) (14) 41) (26)
MYELOPOIESIS 1.(2%)

#THYMUS (15) 15) 39 2N
HYPERPLASIA, NOS 2 (13%) 2 (5%) (5%)

#THYMIC MEDULLA (15) (15) 39) 21)
HYPERPLASIA, NOS 2 (13%)

CIRCULATORY SYSTEM

#PANCREATIC L.NODE 12) (12) (30) (22)
LYMPHANGIECTASIS 1 (3%

#MESENTERIC L. NODE 12) 12) 30) (22)
LYMPHANGIECTASIS 2 (7%)

#HEART (15) (14) (40) (26)
ENDOCARDIOSIS 2 (13%) 1.(7%)

#HEART/ZATRIUM (15) (14) 40) 26)
THROMBOSIS, NOS 1 (1% 2 (5%)

#MYOCARDIUM (15) (14) (48) (26)
INFLAMMATION, CHRONIC FOCAL 1.(7%)

¥CENTRAL VEINS/LIVER (15) (15) 41) 27>
LYMPHOCYTIC INFLAMMATORY INFILTR 2%

DIGESTIVE SYSTEM

BSALIVARY GLAND (15) 12) (36) (26)
INFLAMMATION, NOS 2 (17%) 1 (3% 1 (4%)

#PARDTID GLAND (15) 12) (36) (26)
INFLAMMATION, NOS 1 (3%) 2 (8%)
INFLANMMATION, CHRONIC FOCAL 1 (4%
HYPERPLASIA, NOS 1 4%)

RLIVER (15) 15) (41) (26)
HENORRHAGIC CYST 1_C(4%)

# NUYBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

¥ NUMBER OF ANIMALS NECROPSIED
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TABLE B2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO.1 CONTROL NO. 2 CONTROL GROUP
INFLAMMATION, NOS 1 (7%
INFLAIMATION, FOCAL 1 (2°%)
LYI'"FHOCYTIC INFLAMMATORY INFILTR 3 (20%) 3 (7))
INFLAI"IATION, ACUTE 1 (7%)
NECPOSIS, COAGULATIVE 1.(7%) P (7%) (2%)
AMYLOIDOSIS 1 (2°) 1 (42
LIPQIPOSIS 1 (70
FOCAL CELLULAR CHANGE 1.¢7%)
CYTOLOGIC DEGENERATION 1 (4%

fLIVER/CENTRILOBULAR 15) (15) €61) (26)

LYNMPHOCYTIC INFLAMMATORY INFILTR 1 (2%)
NECROSIS, HOS 1. (7%)
HEPATOCYTOMEGALY 1.(7°%) 1 04%)

#LIVER/PERIPORTAL (15) (15) (41) (26)
LYMFHOCYTIC INFLAMMATORY INFILTR 1 (7%)

HYPERPLASIA, NOS 1 (7%

#LIVER/KUPFFER CELL (15) (15) (41) (26)
HYPERPLASIA, NOS 1 2%

*GALLBLADDER (15) 15) (61) 27)
CALCULUS, NOS 1 (4%
INFLAIIATION, CHRONIC 1 (7%) 1 (4%)

RBILE DUCT (15) 15) 41> (26)
HYPERPLASIA, NOS 2 (13%) 1 (6%)

#PANCREAS (15) (15) (40} (26)
DILATATION/DUCTS to(4%)
LYMPHOCYTIC INFLAMMATORY INFILTR 1.(7%) t (3%

HYPERPLASIA, HNOS 1.(7%)

#PANCREATIC DUCT (15) (15) (40) (26)
INFLAMMATION PROLIFERATIVE 1 (4%)

#5TOMACH 15) (15) (41) (27)
INFLAMMATION, ACUTE 1 (7%

HYPERKERATOSIS 2 (5%) 4 (15%)

#GASTRIC MUCOSA (15) (15) (41) 271
HYPOPLASIA, NOS 1 (7%)

#FORESTOMACH (15) (15) 41) 27)
HYPERKERATOSIS 1. (7°%)

& NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
%¥ NUMBER OF ANIMALS NECROPSIED
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TABLE B2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO.1 CONTROL NO. 2 CONTROL GROUP

#DUODENUM 13> (15) (40) (26)
NECROSIS, NOS 1 (7%)

*¥RECTUM (15) (15) 41) (27)
ULCER, ACUTE 1 (7%)
DESMOPLASIA 1.(7%)
NECROSIS, NOS 1 .(7%)

URINARY SYSTEM

#KIDHEY (15) (15) (41) (26)
HYDRONEPHROSIS 1.(7%) 1.(2%)
GLCMERULONEPHRITIS, NOS 1 (7%) 1 (4%)
PYELONEPHRITIS, NOS 2 (13%) 1 (2%)
LYMPHOCYTIC IHFLAIMMATORY INFILTR 5 (33%) 6 (40%) 26 (63%) 16 (54%)
PYELONEPHRITIS SUPFURATIVE 1.(7%)
GLOMERULONEPHRITIS, ACUTE 1 (2%) 1 (6%)
INFLAMITATION, CHRONIC 2 (13%) 1 (7%) 1 (2%)
GLOMERULONEPHRITIS, CHRONIC 10 (672) 12 (80%) 16 (39%) 7 (27%)
INFLAMIATICON, CHRONIC FOCAL 1 (2%)
GLOMERULQSCLEROSIS, NOS 2 (13%) 2 (13%) 2 (5%) 3 (12%)
INFARCT, HEALED 1+ (2%)

#KIDNEY/GLOMERULUS (15) (13) (41) (26)
ANMYLOIDOSIS 1 2%

#URINARY BLADDER 13) (13) (30D 19
LYNPHOCYTIC INFLAMMATORY INFILTR 1 (8%)
INFLAMIATION, ACUTE 1 03%)
INFLAIMATION, ACUTE NECROTIZING 1 (8%)
INFLAMMATION, ACUTE/CHRONIC 2 (15%)
INFLANMATION, CHRONIC 4 (31%) 5 (38%) 10 (33%) 10 (53%)
INFLAIIATION, CHPONIC FOCAL 2 (7%)
INFLANMATION PROLIFERATIVE 1 (8%)
ATRCPHY, NOS t (3%)
METAPLASIA, SQUAMOUS 1 (5%)

ENDOCRINE SYSTEM

#ADRENAL 15) (14) (41) (26)
COHGESTION, NOS 2 (5%) 1 (4%)
DEGENERATION PIGMENTARY 9 (60%) 8 (57%) 22 (54%) 16 _(62%)

# NUMBER OF ANINMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE B2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO.1 CONTROL NO.2 CONTROL GROUP
AMYLOID, NOS 1 (4%
HYPERPLASIA, NOS 1 (4%)
#ADRENAL CORTEX (15) €14) (CED] €26)
HAMARTOMA 1 (7%) 1 (7% (2%)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (7% 1 (2%)
#2ONA GLOMERULOSA €15) €14) 41) 26
METAPLASIA, HOS 6 (40%) 9 (64%) 20 (49%) 12 (46%)
#THYROID €15) €15) (39 20>
INFLAMMATION, NOS 1(7%)
HYPERPLASIA, FOLLICULAR-CELL v (3%
#THYROID FOLLICLE €15) €15) (39) 2n
GOITER COLLOID 1 (3%)
#PANCREATIC ISLETS €15) €(15) (40) (26)
HYPERPLASTA, NOS 1¢7%)

REPRODUCTIVE SYSTEM

XMAMMARY GLAND (15) (15) (41) 27)
DILATATION/DUCTS 3 (20%) 1 (7% 3 (7%) 5 (19%)
*VAGINA (15) (15) (41) 27)
INFLAMMATION, ACUTE/CHRONIC 1 (7%)
INFLAMMATION PROLIFERATIVE 2 (7%)
HYPERPLASIA, EPITHELIAL 1 (723
#UTERUS (153 15) (36) (26)
MINERALIZATION 1 03%)
HEIONRHAGE 1 (3%
INFL#MUAATION, ACUTE SUPPURATIVE 1 (4%)
ABSCESS, HNOS 1 03%)
HECROS5IS, NOS 1 (3%)
#CERVIX UTERI (15) (15) (36) (26)
INFLAMMATION, CHRONIC 17
RUTERUS/ENDOMETRIUM 15) (15) (36) (26)
HYPERPLASIA, KOS 1 (7%) 5 (33%) 8 (22%) 2 (8%)
HYPERPLASIA, CYSTIC 12 (80%) g (68%) 22 (612} 23 (88%)
#OVARY (14) (15) (33 (25)
CYST, NOS 1_(7%) 4 (12%)

# NUNBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIIMALS NECROPSIED
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TABLE B2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO.1 CONTROL NO.2 CONTROL GROUP
ATRESIA ) 10 (71%) 12 (80%) 20 (61%) 18 (72%)
HEMOPRHAGIC CYST 11 3 (20%) 2 (6%) 3 (127
AMYLODIDOSIS 1 (4%)
CHOLESTEROL DEPOSIT 1 (4%
ATROPHY, NOS 8 (57%) 11 (73%) 25 (76%) 20 (30%)
ATROFPHY, CYSTIC 4 (29%) 1 (3%) 2 (8%)
LUTEINIZATION 2 (14%) 3 20%) 2 (6%)
NERVQUS SYSTEM
NONE
SPECTAL SENSE ORGANS
¥EYE (15) (15) 41) 273
ABSCESS, NOS 1 (2%
MUSCULOSKELETAL SYSTEM
*SKELETAL MUSCLE (15) (15) (41) 27)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 .(2%)
BODY CAVITIES
¥ABDOMINAL WALL (15) (15) (41) «©2n
HERNIA, NOS 1 (2%
ALL OTHER SYSTEMS
¥MULTIPLE ORGANS (15) (15) (461} (27)
HEMORRHAGE (470
LYMPHOCYTIC INFLAMMATORY INFILTR 3 (20%) 1 (2%) 1 (4%)
AMYLOIDOSIS 1.07%) 3 (7% 2 (77
CONNECTIVE TISSUE
INFLAMMATION PROLIFERATIVE 1
SPECIAL MORPHOLOGY SUMMARY
AUTOLYSIS/NO NECROPSY 4 3

& NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% NUMBER OF ANIMALS NECROPSIED
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APPENDIX C

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MICE
ADMINISTERED HCDD PLUS DMBA
BY DERMAL APPLICATION
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TABLE C1.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE
ADMINISTERED HCDD PLUS DMBA BY DERMAL APPLICATION

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP
ANIMALS INITIALLY IN STUDY 15 15 45 30
ANTMALS HECROPSIED 14 15 42 24
ANIMALS EXAITINED HISTOPATHOLOGICALLY 14 15 462 24
INTEGUMENTARY SYSTEM
*¥SKIN 14) (15) (42) (24)
SQUAMOUS CELL CARCINOMA 2 (8%)
TRICHOEPITHELIGMA 1 (4%)
FIBROSARCO!A 1. (7%) 1 (2%)
¥SUBCUT TISSUE (16) 15) (42) (24)
SEDACEOUS ADENOMA 1.02%)
FIBROIA 1 (2%)
FIBROSARCOMA 2 (13%) 2 (5%) 3 13%)
LIPGHA 1.07%)
RESPIRATORY SYSTEM
#LUNG 13 15) (41) (24)
SGUAMOUS CELL CARCINOMA, METASTA 1 (2%)
ALVEOLAR/BROHCHIOLAR ADENOMA 1 (8%) 1 (7%) 6 (15%) 3 (13%)
ALVEOLAR/BRONCHIOLAR CARCINOMA 2 (152%) 2 C13%) 1 (2% 3 (13%)
CORTICAL CARCINOIA, MCETASTATIC 1 (8%)
FIBROSARCOMA, METASTATIC 1 (2%
HEMATOPOIETIC SYSTEM
¥MULTIPLE ORGANS (14) (15) (423 (24)
MALIGHANT LYHPHOMA, NOS (2%
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 1 (7%)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 1 (7%) 3 20%) 2 (5%) 2 (8%)
GRANULOCYTIC LEUKEMIA 1.(2%)
#SPLEEN (13) 13) (40) (23)
FIBROMA 1 (4%)
SLYMPH NODE €3] (7) (25) 15)
FIBROSARCOMA, INVASIVE 1_(14%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE C1. MALE MICE: NEOPLASMS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO.2 CONTROL GROUP
#RENAL LYMPH NODE (8) 73 (25 (15)
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 1 C14%)
CIRCULATORY SYSTEM
#HEART (13 (15) 62) (22>
HEMANGIOSARCOMA 1 (8%)
#LIVER (14) (15) (42) (22)
HEMANGIOSARCOMA 1 (7%) t(2%)
DIGESTIVE SYSTEM
#LIVER (14) (15) (42) 122)
HEPATOCELLULAR ADENGMA 1 (2%
HEPATOCELLULAR CARCINGMA 1(7%) 2 (13%)
URINARY SYSTEM
#KIDNEY (143 (14) 462) 23)
SARCOMA, NOS, UNC PRIM OR META 1 (7%
ENDOCRINE SYSTEM
BADRENAL (11 €15) €40) 22>
CORTICAL CARCINOMA 109%)
#THYROID 13) (14) (35) (22>
ADENGMA, NOS 1 (8%}
#PARATHYROID (5) 2 6) (6)
ACINAR-CELL ADENOMA 10172

NERYOUS SYSTEM
NONE

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% NUMBER OF ANIMALS NECROPSIED
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TABLE C1. MALE MICE: NEOPLASMS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO.1 CONTROL NO.2 CONTROL GROUP

TALL DTHER SYSTEMS

*MULTIPLE ORGANS (16) (15) 42) (24)
FIBROSARCOMA 1 (2%)

ANIMAL DISPOSITICN SUMMARY

ANIMALS INITIALLY IN STUDY 15 15 45 30
NATURAL DEATHQ
MORIBDUND SACRIFICE

*kSCHEDULED SACRIFICE
ACCIDENTALLY KILLED
TERIINAL SACRIFICE
ANIMAL MISSING

& INCLUDES AUTQLYZED ANIMALS

[C PR
ca
F

[
[N
w
W

% NUMBER OF ANIMALS WITH TISSUE EXAMINCD MICROSCOPICALLY
i*NUNBER OF ANIMALS NECROPSIED

Animals are in fact early terminal sacrifices, but appear
as scheduled sacrifices due to system {nterpretation.
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TABLE C1. MALE MICE: NEOPLASMS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP
TUMOR SUMMARY
TOTAL ANIMALS WITH PRIMARY TUMORS* 9 10 15 1
TOTAL PRIMARY TUMORS 9 15 19 16
TOTAL ARIMALS WITH BENIGH TUMORS 2 2 8 5
TOTAL BENIGN TUMORS 2 2 9 6
TOTAL ANIMALS WITH MALIGNANT TUMORS 7 8 3 7
TOTAL MALIGHNANT TUNMORS 7 12 19 10
TOTAL ANIMALS WITH SECONDARY TUMORS#H 1 1 2
TOTAL SECONDARY TUMORS 1 1 2
TOTAL ANIMALS WITH TUMORS UNCERTAIN~-
BENIGN OR MALIGNANT
TOTAL UNCERTAIN TUMORS
TOTAL ANIMALS WITH TUIIORS UNCERTAIN-
PRIMARY OR METASTATIC 1
TOTAL UNCERTAIN TUMORS 1

¥ PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
% SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS IHVASIVE INTO AN ADJACENT ORGAN
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TABLE C2.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE
ADMINISTERED HCDD PLUS DMBA BY DERMAL APPLICATION

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP
ANIMALS INITIALLY IN STUDY 15 15 45 30
ANIMALS NECRCPSIED 15 15 41 27
ANIMALS EXAMINED HISTOPATHOLOGICALLY 15 15 41 27
INTEGUMENTARY SYSTEM
¥SKIN (15) (15) 61) 27>
SQUAMOUS CELL CARCINOMA 1 4%)
®SURCUT TISSUE (15) (15) 41 (27)
BASAL-CELL CARCINOMA 1 (4%)
FIBROSARCOMA 2 (5%) 3 (11%)
RESPIRATORY SYSTEM
#LUNG (15) 15) (1) (25)
ADENOCARCINOMA, NOS, METASTATIC 1 (2%)
ALVEOLAR/BROHCHIOLAR ADLHOMIA 1 (7%) 1 (7% 6 (10%) 1 (4%)
ALVEQLAR/BROHCHIOLAR CARCIHOMA 2 (135 5 (12%) 2 (8%)
SA4RCOYA, HOS, METASTATIC 1 (4%)
FIBRGSARCOMA, METASTATIC 120 10a%)

HEMATOPOIETIC SYSTEM

*MULTIPLE CRGANS (15) (15) (41) (27)
MALIG. LYNPHONA, LYMPHOCYTIC TYPE 4 (27%) 2 (13%) 9 (22%) 2 (7%)
MALIG. LYNPHOMA, HISTIOCYTIC TYPE 2 (13%) t (7% 4 (106%) 3 (112

#BONE MARROW 13) 13 (37) (23}
FIBROMA 1 13%)

#SPLEEN (15) (15) (40) (27)
ADZNOCARCINOMA, HOS, METASTATIC 1 (3%)

FIBROMA 03%)

#PANCREATIC L.NODE (12} 123 (308D (16)

MALTG. LYMPHNITA, HISTIGCYTIC TYPE 1 (3% 1 (6%)

# NUNMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% NUMBER OF ANIMALS NECROPSIED
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TABLE C2. FEMALE MICE: NEOPLASMS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO.1 CONTROL NO.2 CONTROL GROUP

#SMALL TNTESTINE (13) (15) (493 (26)
ADENCI1A, KOS toax)

#RECTUM (15> €15) 41 27
5QUAMOUS CELL CARCINOMA 1 (7%)

URINARY SYSTEM

¥GENITOURINARY TRACT (15) (15) 41) (27)
FIBROSARCOMA 127

#URINARY BLADDER (13 (13 (39) €19
ADEr'OI1ATOUS POLYP, NOS 1 (5%)

ENDOCRINE SYSTEM

#ADRENAL t15) (143 (41 (26)
CCRTICAL ADENOMA I

REPRODUCTIVE SYSTEM

HUTERUS 15) 15> (36) €26)
ADENOCARCINOMA, NOS 1 (3%
LEICIHYOMA 2 (13%) 1 (7% 2 (8%)
LEICMYCSARCOMA 1 (4%

#CERVIX UTERI 15) (15) (36) (26)
LEIOMYOMA 1 (7%

#OVARY 16) (15) (33 (253
LUTEOMA 1 07%)
GRAHULOSA-CELL TUMOR 1.(7%) 1 (3%) 3 (12
LIPGMA 1 (3%

SPECIAL SENSE ORGANS
NONE

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% NUMBER OF ANIMALS NECROPSIED
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TABLE C2. FEMALE MICE: NEOPLASMS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL ND. 1 CONTROL NO. 2 CONTROL GROUP

MALIGNANT LYMPHOMA, MIXED TYPE 1 (8%)

#LUMBAR LYMPH NODE 12) (12) (30) (16)
CARCINOMA, HOS, METASTATIC 1 (6%)

#THYMUS (15) (15) (39) (27)
THYMOMA, MALIGNANT 1 (3%

CIRCULATORY SYSTEM

#PANCREATIC L.NODE (12) (12) (30) (16)
HEMANGIOMA 1 (8%)

#LIVER (15) (15) (61) (27)
HEMANGIOSARCOMA 1 (%) f(2%)

#UTERUS (15) (15) (363 (263
HEMANGIOMA 1 (3%)

#OVARY (143 (15} (33) (253
HEMANGICMA t (3%) 1 (67)

DIGESTIVE SYSTEM

#PAROTID GLAND (15) 12) (36) (23)
MIXED TUMOR, BENIGN t (3%

$LIVER (15) (15) (41) (273
ADENOCARCINOMA, MNOS, METASTATIC 1.02%)
SARCOMA, NOS, INVASIVE 1 4%y
FIBROSARCOMA, INVASIVE 1 (4%}

#PANCREAS (15) (15) (40) (263
ADENOCARCINOMA, NOS, METASTATIC 1 (3%)
LIPOMA 1 (3%

#PANCREATIC DUCT (15} (15) (40) (26)
SARCOMA, NOS 1 (3%}

#STOMACH (15) (15} 41) 263
SARCOMA, NOS 1 (4%)

#GASTRIC SEROSA (15) €15) 41) (26)
SARCOMA, HOS 1 (7%

# NUMBER OF AMIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE C2. FEMALE MICE: NEOPLASMS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP
MUSCULOSKELETAL SYSTEM
NONE
BODY CAVITIES
*ABDOMINAL CAVITY (15) (15) 41) 27>
LIPOMA 1 (4%)
ALL OTHER SYSTEMS
XMULTIPLE ORGANS (15) (15) 41 273
THY!MOMA, METASTYATIC 1(2%)
FIBROSARCOMA 1 (4%)
ANIMAL DISPOSITION SUMMARY
ANIMALS INITIALLY IN STUDY, 15 15 45 30
NATURAL DEATHJ 8 1" 28 21
MORIBUND SACRIFICE 1 1 1 2
#%SCHEDULED SACRIFICE 3 1 15 5
ACCIDENTALLY KILLED
TERMIKAL SACRIFICE 3 2 1 2

ANIMAL MISSING
3 INCLUDES AUTOLYZED ANIMALS

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

*k
Animals are in fact early terminal sacrifices, but appear
as scheduled sacrifices due to system interpretation.
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TABLE C2. FEMALE MICE: NEOPLASMS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP
TUMOR SUMMARY
TOTAL ANIMALS WITH PRIMARY TUMORSX " 7 25 20
TOTAL PRIMARY TUMORS 15 9 39 26
TOTAL ANIMALS WITH BENIGN TUMORS 6 3 10 6
TO0TAL BENIGN TUMORS 6 3 tt 7
TOTAL ANIMALS WITH MALIGNANT TUMORS 7 5 23 16
TOTAL MALIGNANT TUMORS 9 5 27 16
TOTAL ANIMALS WITH SECONDARY TUMORS# 3 4
TOTAL SECONDARY TUMORS 6 5
TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MALIGNANT 1 1 3
TOTAL UNCERTAIN TUMORS 1 1 3

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PRIMARY OR METASTATIC
TOTAL UNCERTAIN TUMORS

*® PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
# SECONDARY TUMORS: METASTATIC TUMORS OR TUIMORS INVASIVE INTO AN ADJACENT ORGAN
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APPENDIX D

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS
IN MICE ADMINISTERED HCDD PLUS DMBA
BY DERMAL APPLICATION
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TABLE D1.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE
ADMINISTERED HCDD PLUS DMBA BY DERMAL APPLICATION

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP
ANIMALS INITIALLY IN STUDY 15 15 45 30
ANIMALS NECROPSIED 14 15 42 24
ANINALS EXAMINED HISTOPATHOLOGTICALLY 14 15 42 26
INTEGUMENTARY SYSTEM
XSKIN (16) (15) (42) (24)
EDEMA, NOS3 1 (2%)
INFLAMMATION, NOS 2 (5%)
ULCER, NOS 1 (7%) 3 (7% 3 (3370
INFLAITMATION, NECROTIZING 1 4%)
ULCER, ACUTE 1 (2%)
IHFLANMATION, ACUTE SUPPURATIVE 1.(2%)
INFLATIMATIGH ACUTE AND CHRONIC 1.(2%)
INFLADNMATION, ACUTE/CHRONIC 1 .(2%) 1 (4%)
INFLANMATION, CHRONIC 1 (7% 2 (8%)
ULCLER, CHRONIC 1 (7%)
INFLAIMMATION, CHRONIC NECROTIZIN 1 (4%)
INFLANMATION PROLIFERATIVE 1 2%)
JECROSIS, HOS 1 (4%
EPIDENMODYSPLASTA VERRUCIFORMIS 1 (4%}
HYPTIIPLASIA, KNGS 1.(2%) 1 (4%}
HYPUIRPLASIA, PAPILLARY 1 (2%)
HYPLRKTIRATOSIS 1. (7% 3 (7%} 2 (8%)
ACANTHOSIS 1 (7% 1.02%) 5 (21%)
VERRUCA 1 04%)
*SULCUT TISSUE (14) (15) (42) (24)
EPIDERIMAL INCLUSION CYST 1 .(2%)
INFLAVMATION, KOS 1 (4%)
ULCER, KOS 1 .(2%)
IHFLANMATION, ACUTE SUPPURATIVE 1 2%
ABSCESS., HNOS 1 (4%)
RANULATION, TISSUE 1.02%)
SCAR 1 (6%)
NECTOSIS, KOS 2 (5%) 2 (8%)
RESPIRATORY SYSTEM
XNASAL CAVITY (16) (15) (42) (26)
IMELANMATION, ACUTE SUPPURATIVE 1 (4%)

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

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP
#LUNG/BRONCRUS (13} (15) (413 (242
LYMPHCCYTIC INFLAMMATORY INFILTR 1 (8% 1 2% 1 6%
#LUNG/BRONCHICLE 13} 15) (413 (263
LYMPHOCYTIC INFLAMMATORY INFILTR 6 (46%) & (27%) 13 (32%) 5 (214%)
HYPERPLASIA, EPITHELIAL o2
SLUNG (13) (153 41) (2%)
ATELECTASIS 2 (5%
CONGESTICH, NOS 3 (20%) 3 (7% 6 (25%)
INFLATMATION, FOCAL 1oz 1 (42
LYIIPHCCYTIC INFLANIATORY INFILTR 1 (7%) 2 (3.0
INFLAIGIATION, INTERSTITIAL 1 (8% 2 (13%) 3 (77 G (17730
BRONCHOPHEUMCNIA SUPPURATIVE 1 (7%) P22
ENPYENA 1 (2%)
INFLAINIATION, ACUTE SUPPURATIVE o2
NECRCS3IS, HO5 T (2%)
ALVEOLAR MACROPHAGES 1 (2%
HEMATOPOIETIC SYSTEM
*SKIH 14} 153 (42) (26)
PARAKERATOSIS 1 (4%
#BONE MARROW (14) (16} (403 (24)
MYELOFI3ROSIS 1)
R#SPLEEN 13) (13} (40) (233
AMYLOIDOSIS 3 (23%) 4 (17%)
HYPOPLASIA, NOS 1 (8%) 5 (13%) 2 (5%
ATROPHY, NOS 1 (3%)
HYPERPLASIA, NCS 2 (150 G (10%)
MEGAKARYCCYTOSIS 1 .(6%)
HYPERPLASIA, GRANULOCYTIC 1 042)
HYPERPLASIA, RETICULW CCLL 1 (4
HYPERPLASIA, LY!IPHOID 10520
HENATOPGIESIS 5 (132 5 (268%)
#SPLENIC FOLLICLES 13) (13) (4C) (23)
HYPOFLASIA, KCS 3 C13%)
HYPERPLASIA, HUS 2 (152> 2 (5%) t(4%)
#SPLENIC RED PULP (13) 133 (40) 23
HYPOPLASTIA, HOS 2_(5%)

# NUNMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

¥ NUMBER OF ANIMALS NECROPSICD
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TABLE D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO.1 CONTROL NO. 2 CONTROL GROuUP
MEGAKARYOCYTOSIS 1 (3%)
HEATOPOIESIS 2 (15%)
ERYTHRQPOIESIS 1 (&%)
GRANULOPOIESIS 1.03%)
$LYMPH NODE 8) 7 (25) (15)
NECRO3IS, CASECUS 1 (7%)
HYPERPLASIA, KOS 2 (8%) 1 (7%)
HYPLRPLASIA, LYMPHOID 1 (7%
#CERVICAL LYMPH NODE (8) (7) (25) (15)
HYPIRPLASIA, KOS 4 (50%) 3 (43%) 10 (40%) 6 (40%)
¥TRACHEAL LYMPH NODE 8) (7) 25) (153
HYPERPLASIA, NUS 1 (13%)
#PYLORIC LYIPH NODE 3) 7 (25) 15)
HLMORRKHAGE 1 (14%)
SLUMBAR LYMPH NODE 3) (73 (25) 15)
BYPERPLASIA, LYMPHOID v (4% 1 (7%
#MISTNTERIC L. NODE (8) (73 (25) (15)
ABSCESS, KOS 1 .(4%)
INFLATOIATION PROLITERATIVE 1 (6%)
NCCRCSIS, CASEQUS 1 04%)
#RCHAL LYPH NODE 3) (7) 25) 15
HYPERPLASIA, HOS 1 013%)
#BRACHIAL LYMMH NODE 3) (7) 253 (15)
ABSCEZ55, NOS 1 (7%
RINGUINAL LYMPH HODRE 3) 7 (25) (15)
INFLAMMATION, CHRGONIC (7%
#LUNG/BRONCHIOLE 13) (15) 41) (24)
HYPERPLASIA, LYMIHOID 1 .(2%)
FLIVER (14) (15) (42) (22)
HIMATOPOIESIS 1 02%) 1.(5%)
#KIDHEY 14) (16) 42) 23>
HYPERPLASIA, LYMNPHOID 1 (2%)

# NUNBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ KUNBER OF ANIMALS NECROPSIED
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TABLE D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP
CIRCULATORY SYSTEM
EPANCREATIC L.KRCDS (8) (7 (25) (15)
LYHPHANGIECTASIS 1 (4%
SMESENTERIC L. NOD (8) (7 (253 (15)
LYEPHANGIECTASIS 1 (13%) 1 (72)
4HLART (13) (15 (423 (22)
MINERALIZATION 1 (8%)
HHEART/ATRIUM (13) (15) (42) (22)
THRONDOSIS, HOS 2 113%) 1 (5%
#MYOCARDIUN (13) (15) (642) @
BINERALIZATION 1 (720
IMFLAUMATION, ACUTE SUPPURATIVE 2 (91}
INFLANMATION, CHRONIC FOCAL 2 (13%) 3 (7%) 1 (5%
THPLEUMATICH PROLIFENATIVE 1 (7%)
HECROSIS, FCCAL 1 (7%
%ENDOC‘RDIUH (13) 15) 42) 22)
NILANDIATION PROLIFERATIVE 1 (8%)
HYPERPLASIA, KOS 1 (8:%)
%RENAL ARTERY (14) 15 (42) (26)
ARTERIOSCLEROSIS, NOS (2%
#HEPATIC SINUSOID (164) 153 42) (22)
RETENTION OF CONTENT 1 (5%)
DIGESTIVE SYSTEM
ESALIVARY GLAKD €12) 15) (36) 21
INFLANIATION, FOCAL 1%
#FARDTID GLAND 12) 15) (36) (21
INFLAMHMATION, HOS 1(7%) 3 (8%)
INFLANIATION, FOCAL 1 (8%) 1 (5%)
NECROSIS, FOCAL 1 (3%)
SLIVER 14) (15) 42 (22)
COMGESTION, NOS 1 (7%)

¢ NUMBER CF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% NUNBER OF ANIMALS NECROPSIED
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TABLE D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 GONTROL GROUP

LYMPHOCYTIC IRFLAMMATORY INFILTR 3 (7%

INTLANMATION, ACUTE FOCAL 2 (13%)

INFLAIMIATION, ACUTE DIFFUSE 1 (2%)

INFLAMATION, ACUTE/CHRCNIC 1.(7%)

CIRRHOSIS, KOS 1 (7%

DIGZNIRATICON, HYDROPIC 1 (2%)

NECROSIS, HGS 1 07%) 1.(2%)

HECROSIS, FOCAL 2 (13%) 1.(2%)

NECROSIS, COAGULATIVE 2 (13%)

ANYLOIDOSIS 3 (20%) 1 (5%)

AMYLOIDOSIS, FOCAL 1 (5%

LIPOIDOSIS 1.(7%)

HEPATOCYTOMEGALY 1.(7%) 2 (5%)
#PORTAL TRACT : (14) (15) (42) 22)

LYMPHOCYTIC INFLAMMATORY INFILTR 12%)
#LIVER/CENTRILOBULAR (14) (15) (42) (22)

METANORPHOSIS FATTY 1 (7%)

HEPATOCYTOMEGALY 5 (36%) t (2%) 3 (14%)
#LIVER/PERIPORTAL (164) (15) (42) (22)

LYNMPHOCYTIC INFLAMMATORY-INFILTR 1 (7%) 2 (5%)

INFLANSATION, ACUTE SUPPURATIVE 1 (5%)
#LIVER/HEPATOCYTES (164) €15) (42) (22)

CLOUDY SHELLIKG 1.(7%)

ATROPHY, NOS 1 (7%

ATROPHY, DIFFUSE 1 (5%}
#BILE DUCT (14) (15) (42) (22>

INFLAMMATION, CHRONIC 1 (5%)
#STOMACH (14) (13) (42) (23)

HYPERPLASIA, EPITHELIAL 1 (8%)

HYPERKERATOSIS 1 (3%) 3 (7% 1 (4%)
#GASTRIC MUCOSA (14) (13) (42) (23)

HYPERPLASIA, NOS 1 (4%)
#DUODEHUM (i) (12) (36) (19)

LYMPHOCYTIC INFLAMMATORY INFILTR 1.09%)
#COLON (113 (15} (36) 19)

IMPACTION, NOS 2 (13%)

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

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP
NEMATODIASIS 1 (5%)
URINARY SYSTEM
*GENITOURINARY TRACT (14) (15) 42) (26)
INFLAIWIATION, ACUTE SUPPURATIVE 1 (2%3
ABSCESS, KOS 1 4%)
INFLAIMIATION ACUTE AND CHRONIC 1 06%)
#KIDKEY 14) 14) 42) (23)
HYDRONEPHROSIS 1077 t 2%}
GLONMCRULOKWECPHRITIS, NOS 1 (7%
PYELOWEPHRITIS, NOS 1 C7%) 5 €12%) 2 (9%)
LYNPHOCYTIC INFLAMMATORY INFILTR 8 (57%) 10 (712%) 20 (43%) 13 (577%)
BELANDATION, INTERSTITIAL 1 (6%)
PUS 2 (9%)
PYELONEPHRITIS SUPPURATIVE 1 02%)
INFLAIIATION, CHRONIC 1. C(7%) 1.02%) 2 (9%)
GLOMERULONEPHRITIS, CHRONIC 9 (64%) 3 (21%) 6 (16%) 5 (22%)
INFLANDATION, CHROMIC FOCAL 1 (2%
GLGMENULOSCLERDOSIS, KOS 1 (2x%)
HECROSIS, NOS 1.(2%) T 04x)
NOWTH, ALTERATION 1 (6%)
RKIDNEY/GLOMERULUS (14) (16} (423 23)
AMYLOIDOSIS 1 02%) 1 (4%)
#KIDNEY/TUBULE (14) (14) (42) (233
CALCULUS, KOS 1 (2%)
ALCIFICATION, NGCS 1 (2%)
RKIDNEY/PELVIS (146} €14) (423 23)
ABSCESS, NOS 1 (2%)
METAPLASIA, SQUAMOUS 1 (2%)
SURINARY BLADDER 13) (16) (39%9) (20)
CAST, W3S T (3%)
INFLANMATION, ACUTE P3N 1 (5%)
INFLANIATION, ACUTE FOCAL t (7%
INFLATWIATION, ACUTE SUPPURATIVE 1 (7%)
INFLANDATION, CHROKIC G (31%) 3 (8% 5 (25%3
INFLAIATION, CHRONIC DIFFUSE 1 (7%)
IRFLADATION, CHRCORIC SUPPURATIV 1 03%)
INFLAMMATION PROLIFERATIVE 1 (7% 3 (8%

# NUMDER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED

78



TABLE D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO.1 CONTROL NO. 2 CONTROL GROUP
FILROSIS 1.(7%)
HYPERPLASIA, EPITHELIAL 2 (16%) 1 (30 1 (5%)
POLYPOID HYPERPLASIA 1 (3%)
ENDOCRINE SYSTEM
SADRENAL (11 (15) (60) (22>
LYHPHOCYTIC INFLAMMATORY INFILTR 130
DEGENERATICH PIGIENTARY 5 (45%) 2 (13%) 4 (10%)
ALYLOIDOASIS (3% 1 (5%)
LIPOIDOSIS 1 09%)
#ADRENAL CORTEX [GRD] (15} (40) (22)
HAMARTGHA 2 (13%)
#ZONA GLOMERULOSA (113 (15) (40) 22)
METAPLASIA, NGS 5 (45%) 6 (40%) 6 (15%) 3 16%)
#ZOHA FASCICULATA {11 (15) (40) 22)
HYPZRTROFHY, FOCAL 1 09%)
BADRENAL MEDULLA [@RD] (15) 40) (22)
CONGESTION, HOS 1 43%)
HEISORRHAGE 1 (70
REPRODUCTIVE SYSTEM
XGENITAL SYSTEM 14) €15) (42) (24)
RETENTION OF CONTENT 1 (72 1 (7%) (5%)
IKFLANMMATION, SUPFURATIVE 1 02%)
INFLANDIATION, ACUTE SUPPURATIVE 1 (2%)
PLASHMA-CELL INFILTRATE 1022
*BULBOURETHRAL GLAND (14) (15) (42) 24)
INFLATTATIGN, ACUTE SUPPURATIVE (2% 1 4%)
POLYPJID HYPERPLASIA t 2D
*PREPUTIAL GLAND (14) 15) 42) 24)
EPIDERMAL INCLUSIOH CYST 1 (2%)
GRANULATION, TISSUE to2n)
RPROSTATE 13) (14) 39 (203
RETENTION QF CONTENT 9 (69%) 7 _(50%) i3 (456%) & _(40%)

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

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP
INFLAMNATION, ACUTE SUPPURATIVE 1 (3% 2 (10%)
INFLAMVATION, ACUTE NECROTIZING 1 (5%
INFLANITATION, CHRONIC FOCAL 2 (16%)
INFLANMATION, CHROHIC SUPPURATIV 2 (5%)
*SEMINAL VESICLE (16) (15) (42) (26}
DILATATION, NGS 2 (14%)
RETENTION OF CONTENT 9 (64%) 7 (472%) 18 (43%) 8 (33%)
INFLANIATION, ACUTE SUPPURATIVE 1 (2%) 2 (8%)
INFLAUMATICN, CHRONIC 1 (7%)
INFLAMMATION, CHRONIC SUPPURATIV 1 (4%)
#TESTIS 14) (14) (41) (24)
MINERALIZATION 3 (21%) 1 (7%) 2 (8%)
DEGENERATION, NOS 1 .(2%)
HECROSIS, FOCAL 1 (2%)
NECRGS5IS, CASEOUS 1.(2%)
ATROPHY, NGS 4 (29%) 5 (36%) 5 (12%) 4 (17%)
ATROPHY, FOCAL 1 (7%)
ATROPHY, DIFFUSE 1 (&%)
SPERMATOGENIC ARREST 4 (29%) 3 212 7 (17%) & C17%)
HYPOSPERNATOGEKESIS 1.(74)
HYPERPLASIA, INTERSTITIAL CELL 1.(2%) 1 (4%)
#TESTIS/TUBULE (14) (14) 41) (24)
DEGENERATION, NOS 1 (2%)
¥EPIDICYMIS (14) (15) (42) (24)
DILATATION, NOS 1 (4%)
INFLANNATION ACUTE AND CHRONIC 1.(2%)
ASPERI‘'ATOGENESIS 3 (21%) 4 (27%) 3 (7%) & (17%)
RYPOSPERINATOGENESIS 2 (14%) 3 (20%) 4 (10%) 1 (4%)
%¥VAS DEFERENS (14) (153 (42) (24)
SPERIMATOCELE t 4%)
TNFLANIIATION, CHRONIC 1 (4%)

SPECIAL SENSE ORGANS
NONE

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

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO.2 CONTROL GROUP
MUSCULOSKELETAL SYSTEM
NONE
BODY CAVITIES
¥PERITONEUM (14) (15) (42) (24)
INFLAIWIATION PROLIFERATIVE 1220
ALL OTHER SYSTEMS
XMULTIPLE ORGANS €(14) (153 (42) (243
TRAUIATIC ABNORMALITY i06%)
LY{iPHOCYTIC INFLAIMATORY INFILTR 1 (7% 2 (8%
BACTERIAL SEPTICEMIA P!
CONNECTIVE TISSUE
INFLAIMIATION PROLIFERATIVE 3
SPECIAL MORPHOLOGY SUITMARY
AUTO/NECROPSY/HISTO PERF 1
AUTOLYSIS/HD NECROPSY 1 3 6

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
*¥ NUMBER OF ANIMALS NECROPSIED
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TABLE D2.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE
MICE ADMINISTERED HCDD PLUS DMBA BY DERMAL APPLICATION

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO.2 CONTROL GROUP
ANIMALS INITIALLY IN STUDY 15 15 “5 39
ANIMALS NECROPSIED 15 15 41 27
ANIMALS EXAMINED HISTOPATHCLOGICALLY 15 15 41 <7
INTEGUMENTARY SYSTEM
*SKIN (15) 15) (41) 27)
EDEMA, HNOS 1 (4%)
HECROSIS, CASECUS 1 (420
HYPERPLASIA, FOCAL 1 .(7%)
HYPERXERATOSIS 1.¢72%) 1 (2%)
*SUSCUT TISSUE 15) 15) 41 (27)
EDEMA, NCS 1.(7%)
ULCER, h0S 1 (2%)
ABSCESS, KOS 1 (2%
CROSIS, NOS 1 (2%) 2 (7%)
RESPIRATORY SYSTEM
#LUNG/BRONCHUS (153 15) 41) (25)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (7%) 2 (5%) 1 (4%
#LUNG/BRONCHIOLE 15) (153 1) (25)
LYMPHOCYTIC INFLAMMATORY INFILTR 4 (27%) 10 (672 22 (54%) 11 (44%)
#LUNG (15) 15} 413 (25)
ATELECTASIS 1 (2%) 2 (8%)
CONGESTION, NOS 2 (13%) 3 (12%)
INFLANMATION, INTERSTITIAL 3 20%) 3 (20%) 5 12%) 6 (24%)
BRONCHOPHEUNONIA SUPPURATIVE 1 (2x)
INFLAIMATION, ACUTE SUPPURATIVE v(2%)
HYPERPLASIA, ADENOMATOUS 1 (7% 3 (20%) 2 (5%)
HEMATOPOIETIC SYSTEM
*MAMIMARY GLAND €15) €(15) 1) 27
ADENQSIS 2 (13%) 2 (5%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO.1 CONTROL NO. 2 CONTROL GROUP
#BONE MARROW (13) (13) 37) (23)
FIBROUS GOSTEODYSTRCPHY 3 (23%) 1 (8%) 7 (19%) 7 (30%)
HYPERPLASIA, KOS 1 (3%)
RETICULOCYTOSIS 1.(8%)
#SPLEEN (15) (15) (40) 27>
CYST, NOS 1 (3%
PIGMENTATION, NOS 1 (4%)
HEIOSIDEROSIS 1 (4%)
HYPOPLASIA, NOS 1 (7%) 1 (7%) 3 (8%) (112)
ATROPHY, NOS 1 (7%)
HYPERPLASIA, NODULAR 1 (3%)
HYPERPLASIA, HOS 3 20%) 2 (13%) 3 112
MEGAKARYQCYTOSIS 1 (3%)
HYPERPLASIA, LYMPHOID 1 .(7%) 2 (7%}
HEMATOPOIESIS 2 (5%) 1 (4%)
#SPLENIC FOLLICLES (15) (15) (40) (27)
HYPOPLASIA, NOS 1 (4%)
HYPERPLASIA, NOS 2 (13%) ¢ (10%)
#SPLENIC RED PULP (15) 15) (40) 27>
HYPOPLASIA, NOS 1 (7%) t {7%) 1 (3%)
HEMATOPGIESIS 2 (13%) 1 (7%) 1 (3%) 1 (4%)
#LYMPH MODE (12) (127 (30> (16)
HYPERPLASIA, NOS 2 (17%) 3 (25%) 6 (20%)
#CERVICAL LYMPH NODE (12) (12) (30) (16)
HYPERPLASIA, NOS 1 (8%) 4 (33%) 17 (57%) 6 (33%)
#PANCREATIC L.NODE (12) (12) (30) (16)
PICMENTATION, NQOS 1 (3%)
HYPERPLASIA, NOS 1 .(8%) 1 (3% 1 (6%)
#RENAL LYMPH NODE (12) (12) (30) (16
HYPERPLASIA, NOS 1 (6%)
#LUNG/BRONCHIGLE {15) (15) (41) (25)
HYPERPLASIA, LYMPHOID Y (7% 1 (2%)
#PAPOTID GLAND (15) (12> 6) (23)
FIBROSING ADENOSIS 1 (3%)
#LIVER (15) 15) (41) 27)
HEMATOPOIESIS 1 (7%

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINVED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO.2 CONTROL GROUP

#ADRENAL 15) (14) 461> (26)
MYELOPOIESIS 1o2x

#THYMUS (15) (15) (39 (27)
CYGPIA 14%)
HYPERPLASIA, NOS 2 (13%) 2 (5%) 1 (6x%)

#THYMIC MEDULLA €15) €15) (39) 27>
HYPERPLASIA, NOS 2 (13%)

CIRCULATORY SYSTEM

#BONE MARROW (13) 13) (37) (23)
PERIARTERITIS 1 (4%

#PANCREATIC L.NODE 12> (12) (30> (163
LYIPHANGIECTASIS T3%)

#MESENTERIC L. NODE 12y «12) 30 (16)
LYMPHANGIECTASIS 2 (70

#HEART €15) (14) (40) 27
ENDOCARDIOSIS 2 (13%) 1 (7%)

#HEART/ATRIUM «15) 14} €40) 273
THROMBOSIS, NOS (7% 2 (5%

#MYOCARDIUM 153 €(14) €40) 27>
INFLAMMATION, CHRONIC FOCAL 1 (7%) RS

¥CENTRAL VEINS/LIVER 15) «15) (41 27)
LYMPHOCYTIC INFLAMMATORY INFILTR to(2%)

DIGESTIVE SYSTEM

#SALIVARY GLAHD (15) (12) (36) (23
INFLAMMATION, NOS 2 Q7% 130

#PAROTID GLAND (15) 12> (36 (23)
INFLAMMATION, NOS i3 2 (5%)

#LIVER €15) €15) 4% (273
INFLAMMATION, NOS 1.(7%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO.1 CONTROL NO. 2 CONTROL GROUP

INFLAMHMATION, FOCAL t (2%)
LYMPHOCYTIC INFLAMMATORY INFILTR 3 (20%) 3 (7%
INFLAMIATION, ACUTE 1. (7%)
INFLAM/ITATION, ACUTE DIFFUSE 1 (4%)
INFLAMMATION, CHRONIC 1 (4%)
NECROSIS, COAGULATIVE 1 (7%) 1. (7%) 1.(2%) 1 (4%)
ANYLOIDOSIS 1 (2%)
LIPOIDOSIS 1 (7%)
FOCAL CELLULAR CHANGE 1 (7%

ALIVER/CENTRILOBULAR (15) (15) 41 27)
LYHMPHOCYTIC INFLAMMATORY INFILTR 1 (2%)
NECROSIS, NOS 1 (7%)
HETANQRPHOSIS FATTY 1 (4%)
HEPATOCYTOMEGALY t %

#LIVER/PERIPORTAL (15} (15) (41) 27)
LYMPHOCYTIC IMFLAMMATORY INFILTR 1 (7%
HYPERPLASIA, HOS 1 (7%)

$LIVER/KUPFFER CELL (15> (15) 41 27)
HYPERPLASIA, NOS 1 (2%)

*GALLBLADDER (15) €15) (41) 27)
INFLAIUIATION, CHRONIC 1.(7%)

#BILE DUCT (15) (15) (41) 27)
HYPERPLASIA, NOS 2 (13%)

EPANCREAS (15) (15) (40) (26)
LYMPHOCYTIC INFLAMMATORY INFILTR 1.(7%) 1 (3%)
HYPERPLASIA, KOS 1 (7%

#STOMACH 15) €15) (41) (26)
INFLAMMATION, ACUTE 1 (7%)
HYPERKERATOSIS 2 (5%) 1 (4%)

#GASTRIC MUCOSA (15) (15) (41) (26)
HYPOPLASIA, NOS 1.(7%)

#FORESTOMACH (15) (15) (41) (26)
HYPERKERATOSIS 1 (7%

#SMALL INTESTINE (13) 15) (40) (26)
PARASITIGH 1 (4%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO.2 CONTROL GROUP
#DUODENUM €13) (15) “o) 26)
NECROSIS, HOS 1 (7%
¥RECTUM (153 (15) % 27)
ULCER, ACUTE 1 (1%
DESHOPLASIA 1 (7%)
NECROSIS, NOS 1 (7%
URINARY SYSTEM
#KIDHEY €15) €15) 41 (27)
HYDRONEPHROSIS 1 (7%) IR 3] t4x%)
GLOMERULONEPHRITIS, NOS 1 (7%
PYELONEPHRITIS, NOS 2 (13%) 1 (2%)
LYMPHOCYTIC INFLAMIATORY IMFILTR 5 (33%) 6 (40%) 26 (63%) 16 (59%)
PYELONEPHRITIS SUPPURATIVE VT
GLOMERULOMEPHRITIS, ACUTE 1 (2%)
INFLAMMATIGH, CHIONIC 2 (13%) 1 (7%) 1(2%)
GLOMERULOHEPHRITIS, CHRONIC 10 €67%) 12 (80%) 16 €(397) (e
INFLAMIATION, CHROMIC FOCal io(2%)
GLOMERULOSCLEROSIS, NOS 2 (13%) 2 (13%) 2 (5%)
INFARCT, HEALED 1 (2%)
#KIDNEY/GLOMERULUS (15) Q1) (41) 2n
AMYLOID, HOS UNCES)
AMYLOIDOSIS t (21
#KIDNEY/PELVIS €153 €15) (41) 27
DILATATION, NOS 1 4%
#URINARY BLADDER €13 (13 z1) €19)
LYNPHOCYTIC INFLAMMATORY INFILTR 1 (8%
INFLAMMATION, ACUTE 1 (3%)
INFLAITMATION, ACUTE NECROTIZING 1 (82%)
INFLAMHATION, ACUTE/CHRONIC 2 (15%)
INFLAMMATION, CHROHIC 4 (31%) 5 (38%) 10 (33%) 5 (26%)
INFLAMMATION, CHRONIC FOCAL 2 (7
INFLAMMATION PROLIFERATIVE 1
ATROPHY, HOS 10320
METAPLASIA, SQUAMOUS 1 (5%)
ENDOCRINE SYSTEM
$PITUITARY €10) o (35) 13)
HYPERPLASIA, CHROMOPHOBE-CELY 1 (8%

& NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% NUMBER OF ANIMALS NECROPSIED
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP
#ADRENAL (15) (14) (41) (26}
CONGESTION, NOS 2 (5%)
DEGENERATION PIGMENTARY 9 (60%) 8 (57%) 22 (54%) 16 (62%)
#ADRENAL CORTEX (15) (16) 41) (26)
HAMARTOMA (7%) 1 (7% 1.02%)
LYMPHOCYTIC INFLAMMATORY INFILTR 1.(7%) 1 (2%)
#Z0NA GLOMERULOSA 15) (14) (613 (26)
METAPLASIA, HNOS 6 (40%) 9 (64%) 20 (6%%) 12 (46%)
#THYROID (15} (15) (&322 (22>
IHNFLAMMATION, NOBS 1.(7%)
HYPERPLASIA, FOLLICULAR-CELL 1 (3%
#THYROID FOLLICLE 15) (15) 39 (22)
GOITER COLLOLID 1 (3%)
#PANCREATIC ISLETS 15) (15) (403 26
HYPERPLASIA, NOS 1.(7%) 1 (4%)
REPRODUCTIVE SYSTEM
*MAMMARY GLAND (15) 153 (41) 27)
DILATATION/DUCTS 3 (206%) 1.(7%) 3 (7% 2 (7%)
*VAGINA (15) (15) (461} @27
IMFLAMMATION, ACUTE/CHRONIC 1 (7%)
HYPERPLASIA, EPITHELIAL 1(7%
#UTERUS 15) (15) (36) (26)
MIHERALIZATION 1 (3%)
HENGRRHAGE t(3%)
INFLAICIATION, ACUTE FOCAL 1 04%)
ABSCESS, NOS T (3%)
INFLAI "TATION, CHRONIC 1 (&%)
NECROSIS, NOS 1 (3%)
METAPLASIA, SQUAMOUS 1 (4%)
#CERVIX UTERI (15) (15) (36) (26)
INFLANMATION, CHRONIC 1 (7%
#UTERUS/ENDOMETRIUM (15) 15) (36) (26>
IMFLAMIATION, CHRONIC SUPPURATIV 1.06%)

# NUMBER OF AMINALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMDER OF AHIMALS KECROPSIED
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. 1 CONTROL NO. 2 CONTROL GROUP
HYPERPLASIA, NOS 1 .(7%) 5 (33%) 8 (22%) 7 (27%)
HYPERPLASIA, CYSTIC 12 (30%) 9 (60%) 22 (61%) 17 (65%)
#O0VARY (14) (15) (33) (253
CYST, NOS 1 (7%) 4 (12%)
ATRESIA 10 (71%) 12 (80%) 20 (61%) 13 (52%)
HEMORRHAGIC CYST 1 (7% 3 (20%) 2 (6%) 2 (8%)
ATROPHY, NOS 8 (57%) 11 (73%) 25 (76%) 15 (60%)
ATROPHY, CYSTIC 4 (29%) 1 (3% 6 (24%)
LUTEINIZATION 2 (14%) 3 (20%) 2 (6%) 1 (4%
NERVOUS SYSTEM
NONE
SPECIAL SENSE ORGANS
XEYE (15) (15) (41) 27)
ABSCESS, NOS 1 (2%)
MUSCULOSKELETAL SYSTEM
*SKELETAL MUSCLE (15} (153 (41) 273
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%)
BODY CAVITIES
¥ABDOMINAL CAVITY 15) €15) (&1) (27)
NECROSIS, FOCAL 1 ¢4%)
*ABDOMINAL WALL (15) 15) (a1) (27)
HERNIA, NOS 1.2%)
ALL OTHER SYSTEMS
¥MULTIPLE ORGANS 15) (15) 41) 27)
LYNPHOCYTIC INFLAMMATORY INFILTR 3 (20%) 1 (2%) 1 (4%)
AMYLOID,. HNOS 1 (4%)
AMYLOIDOSIS 1 (7% 3 7%
CONMECTIVE TISSUE
INFLAMMATION PROLIFERATIVE 1

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% NUMBER OF ANIMALS NECROPSIED
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

UNTREATED UNTREATED VEHICLE TEST
CONTROL NO. t CONTROL NO. 2 CONTROL GROUP
SPECIAL MORPHOLOGY SUMMARY
AUTOLYSIS/NO NECROPSY 4 3

% NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NHUMBER OF ANIMALS NECROPSIED
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APPENDIX E

PREPARATION OF HCDD
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APPENDIX E

Preparation of HCDD

3,4,5-Trichlorophenol (Aldrich Chemical Co., Milwaukee, Wis.) was
brominated at 80°-90°C in glacial acetic acid and the product,
2-bromo-3,4,5-trichlorophenol, was recrystallized from methanol-water or
benzene-hexane. The potassium salt of 2-bromo-3,4,5-trichlorophenol was
prepared by treating the phenol with potassium hydride in benzene. The dry
potassium salt of 2-bromo-3,4,5~trichlorophenol was covered with a layer of
dry potassium carbonate and heated under sublimation conditions at
240°-270°C at 1 mm pressure for 20 hours. The crude product contained
hexachlorodibenzo-p-dioxins, bromohexachlorodibenzo~p-dioxins (from the
condensation of the 2,6-dibromo-3,4,5-trichlorophenol impurity in
2-bromo-3,4,5-trichlorophenol), and other minor impurities. The crude
product was debrominated by hydrogenolysis with lithium aluminum hydride at
0°C to yield HCDD (Gray et al., 1975).
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APPENDIX F
ANALYSES OF HCDD
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APPENDIX F
Analysis of HCDD

Midwest Research Institute

A, Vapor-Phase Chromatography

Lot No. IIT 102

a. System 1:

Instrument: Bendix 2500

Column: 3% 0v-1, 1.8 m x 4 mm I.D.

Detector: Electron capture, 63Ni

Oven

Temperature I: 1600C, isothermal

Compound

Concentration: 0.032 mg/ml in benzene

Results: One peak with a retention time identical to
that of an authentic sample of tetrachloro-
dibenzo-p-dioxin. By comparison of the

area of this peak with that of a weighed
solution of tetrachlorodibenzo-p-dioxin,
it was calculated that the tetrachloro
compound was present at a concentration of

0.077%.
b. System 2:
Instrument: Varian 1400
Column: 32 ov-1, 1.8 m x 4 mm I.D.
Detector: Electron capture, Sc3H3
Oven
Temperature I: 1600C, isothermal
Compound
Concentration: Saturated (2 mg/ml in benzene)
Results: Major peak was not eluted in 45 minutes.

Eight minor impurities detected.

97



Peak

Retention Time

Retention (Relative to

Time
(min)

Tetrachloro-
dibenzo-p-dioxin)

Percent
Possible by
Identity Weight

O~

O F W~ O~
UV A WL WUNON

W W N b=

« o o« o o
QRN

_HOOOOOOO

O~NPLWOUPrO—

Unknown -
Dichlorodibenzo-p-dioxin 0. 004
Unknown -
Unknown -
Trichlorodibenzo-p-dioxin 0.004
Unknown -
Unknown -
Tetrachlorodibenzo~p-dioxin 0.0l

C.

System 3:

Instrument:
Column:
Detector:

Oven
Temperature II:
Compound
Concentration:
Results:

Possible identities were assigned to peaks
which had retention times identical to
those for authentic samples of other
chlorinated dibenzo-p-dioxins. Percentage
compositions by weight were calculated by
comparison of the areas of the impurity
peaks in the weighed sample with the area
of the tentatively identified chlorinated
dibenzo-p-dioxin in a weighed solution of
similar concentration. No authentic sample
of monochlorodibenzo-p-dioxin was avail-
able. It is possible that the first peak
is the monochloro compound. No percentage
compositions were calculated for the
unknown peaks because of the great
variation in response of electron capture
detectors to different compounds.

Varian 1400

3% 0v-1, 1.8 m x 4 mm I.D.
Electron capture, Sc3H3
2259C, isothermal

0.032 mg/ml in benzene
Major peak and three impurities.
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Retention Time , Area Relative

Retention (Relative to to that of
Time Hexachloro- Hexachlorodi-
Peak (min) dibenzo-p-dioxin) Identity benzo-p-dioxin
1 4.0 0.25 Tetrachlorodibenzo-p~dioxin 0.08
2 7.8 0.50 Unknown -
3 8.6 0.54 Unknown -
4 15.7 1.00 Hexachlorodibenzo-p-dioxin 100.00
Nothing else eluted in 50 minutes.
The first peak was again quantitated
against an authentic sample of tetrachloro-
dibenzo-p-dioxin. No authentic sample of
pentachlorodibenzo-p-dioxin was available.
The two peaks with retention times
intermediate between tetra- and hexachloro-
dibenzo-p—~dioxin could be pentachloro
compounds, but there was no way to verify
this, Octachlorodibenzo-p-dioxin was not
detected; the detection limit in this
sample is less than 0.004%.
d, System 4:
Instrument: Bendix 2500
Column: 3% Dexsil 400, 1.8 m x 2 mm I.D.
Detector: Electron capture, 63Ni
Oven
Temperature III: 2759C, isothermal
Compound
Concentration: 0.032 mg/ml in benzene
Results: Major peak and two impurities with longer
retention times.
Retention Time
Retention (Relative to
Time Hexachloro-
Peak (min) dibenzo-p-dioxin) Identity
1 2.1 1.00 Hexachlorodibenzo~p-dioxin
2 3.5 1.70 Unknown
3 4.8 2.30 Unknown
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Nothing else eluted in 20 minutes.

Under these same conditions, octa-
chlorodibenzo-p-dioxin had a retention time
of 5.5 minutes and thus was not detected in
the sample. This column separated two
impurities with retention times interme-
diate between those of hexa- and octachlo-
rodibenzo-p-dioxin, but no authentic sample
was available,

2. Flame Ionization Detection (Lot No. IIT 102)
a. System 1:¢
Instrument: Tracor MT 220
Column: Stainless steel —capillary coated with
ov-101, 50 ft. x 0.62 in. I.D.
Oven
Temperature: 190°C, isothermal
Results: Major peak and three impurities.
Retention Time Area (Relative
Retention (Relative to that to that of
Time of Hexachloro- Hexachloro-
Peak (min) dibenzo-p-dioxin) dibenzo-p-dioxin)
1 6.0 0.50 0.2
2 6.8 0.57 0.6
3 11.3 0.9 1.40
4 12.0 1.00 100

Peak No. 3 was a shoulder on the major peak
and probably did not separate from the
major peak on the packed columns used with
the electron capture detectors. Peaks 1
and 2 were too large to be due to the
chlorinated dibenzo-p-dioxins (di-, tri-,
and tetra-) observed and quantitated by
electron capture, but it is possible that
these are the unknown peaks detected by
electron capture.

100



b.

System 2:

Instrument:

Tracor MT 220

Column: 3% Dexsil 400, 1.8 m x 2 mm I.D.
Oven
Temperature: 1500 to 285°C at 10°C/minute
Results: Major peak and one impurity.
Retention Time Area (Relative
Retention (Relative to that to that of
Time of Hexachloro- Hexachloro-
Peak (min) dibenzo-p-dioxin) dibenzo-p-dioxin)
1 9.6 0.85 0.2
2 11.3 1.00 100
c. System 3:
Instrument: Tracor MT 220
Column: 5% N,N'-bis(p-methoxybenzylidine)- a, a'
~bi-p-toluidine (liquid crystal), 1.2 m x
2 mm I.D.
Oven
Temperature: 2350C, isothermal
Results: Two peaks (indicating the presence of two
isomers).
Retention Retention Time Area (Relative
Time (Relative to that to that of
Peak (min) of Larger Peak) Larger Peak)
1 10.9 0.81 46
2 13.4 1.00 100

B. Mass Spectrometry

1. Vapor-Phase Chromatography/Mass Spectrometry (Lot No. IIT

102)

Instrument:

Varian MAT

interfaced via

separator to

chromatograph.

CH4B

a Tracor
Data were processed by a

mass spectrometer
a Watson-Biemann helium
MT 2000 MF gas

Varian 620/i computer.
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Column:

Oven
Temperature:
Results:

32 ov-1, 1.8 m x 2 mm I.D.

2100¢C, isothermal

Only one peak, that for the major
component, was detected on the ion current
monitor. Specific ion searches for other
possible impurities indicated the presence
of pentachlorodibenzo-p-dioxin and bromo-
pentachlorodibenzo-p-dioxin; the searches
gave no evidence for the presence of other
chlorinated dibenzo-p-dioxins or tetrabro-
momonochloro- or bromohexachlorodibenzo-p-
dioxin.

Calculated
Relative Relative
Peak Mass Intensities Intensities
Pentachlorodibenzo-p- 354 74 61
dioxin 356 100 100
358 85 66
Bromopentachloro- 434 138 98
dibenzo-p~dioxin 436 100 100
438 51 53
Relative
Intensity Intensities Calculated
Relative to of Parent Relative
Peak Mass Base Peak TIon Cluster Intensities
Hexachlorodi- 28(Ny) 100 - -
benzo-p-dioxin 262 5 - -
264 9 - -
325 12 - -
327 20 - -
329 12 - -
356 7 - -
388 47 57 51
390 82 100 100
391 10 12 13
392 72 88 82
394 30 37 36
396 11 13 9

102



2. Direct Inlet Mass Spectrometry (Lot No. IIT 102)

Instrument: Varian MAT CH4B mass spectrometer. Data
processed by a Varian 620/i computer.

Results: Mass spectrum consistent with the structure
of the major component. Specific ion

searches for the two most intense masses in
the parent 1ion cluster of pentachloro-
dibenzo-p-dioxin were positive, but these
masses also occur in the fragmentation of
hexachlorodibenzo-p-dioxin, so the presence
of pentachlorodibenzo~p—-dioxin could be
neither confirmed nor denied. Specific ion
searches did not detect any of the other
chlorinated dibenzo-p-dioxins or bromo-,
pentachloro-, tetrabromomonochloro-, or
bromohexachlorodibenzo-p-dioxins or the
anion of 2-bromo-3,4,5- trichlorophenol,
the starting material in the synthesis of
hexachlorodibenzo-p-dioxin. Peaks were
detected with masses at 436, 485, 487, 492,
513, 515, 545, and 547-554, which could not
be due to the major component. The origin
of these peaks was not determined.

Special Analyses

Subsequent to the analyses described in (A) and (B) above, the following
special analyses were performed.

1. Vapor-Phase Chromatography/Mass Spectrometry
with Solid Injection

Instrument: Varian MAT CH4B mass spectrometer
interfaced via a Watson-Biemann helium
separator to a Tracor MT 2000 MF gas
chromatograph. Data processed by a Varian
620/1i computer.

Column: 3% Dexsel 400, 1.8 m x 4 mm I.D. on
Chromosorb W (AW)
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Oven
Temperature:
Inlet
Temperature:
Helium

Separator Temperature:

Sample Injection:

3000C, isothermal

320°cC

3400cC
0.5 mg

hexachlorodibenzo-p-dioxin
loaded into a solid sampler (Analabs)
injected directly onto the column.

was
and

ion
was
the

Results: Two minor peaks were detected on the
current monitor before the major peak
eluted. Specific ion searches
masses in the parent ion cluster indicated
that the first minor peak was tetrachloro-
dibenzo-p-dioxin.

TETRACHLORODIBENZO—P~DIOXIN
Relative Calculated Relative
Mass Intensities Intensities
320 74 76
322 100 100
324 55 50

2.

Vapor-Phase Chromatography with Electron Capture Detection

Instrument:
Detector:
Column:

Inlet

Temperature:
Detector
Temperature:

Oven Temperature:
Concentration of
Hexachlorodibenzo~
p-dioxin:

Percent
Tetrachlorodibenzo-
p~dioxin:

Varian Aerograph 1400

Electron capture, Sc3H3
3% Dexsil 400 on Chromosorb W(AW) 1.8 m x
2 m I.D., glass

2300cC

270°C
220°cC

1.1 mg/ml in benzene

0.09+0.03(8)%
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APPENDIX G

QUARTERLY ANALYSES OF HCDD STOCK SOLUTIONS
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APPENDIX G

Quarterly Analyses of HCDD Stock Solutions

Stock solutions of HCDD in acetone were analyzed at the beginning and at
the end of each quarter by the IITRI Chemistry Division., The method of
analysis consisted of adding an internal standard (pentachlorodibenzo-p-
dioxin, PCDD) to samples so that the internal standard concentration was
approximately the same as that of the sample being analyzed. The solution
containing sample and standard was then injected onto an electron capture/gas
chromatography system. The column was a 2 m x 1/8 in. Dexsil 300 with a
N2/CH4 carrier - gas flow rate of 50 ml/min and an oven temperature of
275°c. Quantitation was achieved by manually measuring the area under the
resultant peaks with a planimeter and comparing with standard curves for the
internal standard and test compound. The standard curve was represented by

a third order polynomial equation fitting response to amounts.

The theoretical concentration for the stock solution was 2.5 yg/ml. The
actual concentration as measured by the above method varied from 1.96 to
2.97 ug/ml. The mean was 2.83 ug/ml and the coefficient of variation was
27%.
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Review of the Bioassay of 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin (HCDD)*
(dermal) for Carcinogenicity by the Data Evaluation/Risk Assessment
Subgroup of the Clearinghouse on Environmental Carcinogens

February 15, 1980

The Clearinghouse on Environmental Carcinogens was established in
May, 1976, in compliance with DHEW Committee Regulations and the Provisions
of the Federal Advisory Committee Act. The purpose of the Clearinghouse
is to advise the Director of the National Cancer Institute (NCI) on its
bioassay program to identify and to evaluate chemical carcinogens in the
environment to which humans.may be exposed. The members of the Clearing-
house have been drawn from academia, industry, organized labor, public
interest groups, State health officials, and quasi-public health and
research organizations. Members have been selected on the basis of
thelr experience in carcinogenesis or velated fields and, collectively,
provide expertise in chemistry, biochemistry, biostatistics, toxicology,
pathology, and epidemiology. Representatives of various Governmental
agencies participate as ad hoc members. The Data Evaluation/Risk
Assessment Subgroup of the Clearinghouse is charged with the responsibility
of providing a peer review of reports prepared on NCI-sponsored bioassays
of chemicals studied for carcinogenicity. It is in this context that
the below critique is given on the bicassay of 1,2,3,7,8,9-Hexachloro-
dibenzo-p-dioxin (HCDD) for carcinogenicity.

The primary reviewer for the report on the bioassay of HCDD said
that HCDD was not carcinogenic, under the conditions of test. An
experimental limitation of the study may have been the relatively short
lifespan of the animals. The reviewer pointed out the reduced incidence
of lymphomas and leukemias among treated male mice.

The secondary reviewer noted that the dosages administered were
almost a thousand-fold lower than those given in the gavage study of
HCDD. He commented on the likelihood that a certain amount of the HCDD
was taken in orally as a result of the animals licking one another. The
toxic hepatitis observed may have been caused by the ingestion of the
test material. In response to a question, a Program staff member said
that no information was available on the amount of HCDD absorbed through
the skin.

The primary reveiwer moved that the report on the bioassay of HCDD
by dermal application be accepted as written. The motion was seconded

and approved unanimously.

Members present were:

Arnold L. Brown (Chairman), University of Wisconsin Medical School
David B. Clayson, Eppley Institute for Research in Cancer

Joseph Highland, Environmental Defense Fund

William Lijinsky, Federick Cancer Research Center

Henry C. Pitot, University of Wisconsin Medical Center

Verne A. Ray, Pfizer Medical Research Laboratory

Louise Strong, University of Texas Health Sciences Center

Subsequent to this review, changes may have been made in the
bioassay report either as a result of the review or other reasons.
Thus, certain comments and criticisms reflected in the review may
no longer be appropriate. 109
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