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REPORT ON THE BIOASSAYS OF DDT, TDE, AND p,p'-DDE
FOR POSSIBLE CARCINOGENICITY

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

FOREWORD: This report presents the results of the bioassays of DDT,
TDE, and p,p'-DDE conducted for the Carcinogenesis Testing Program,
Division of Cancer Cause and Prevention, National Cancer Institute
(NC1), National Institutes of Health, Bethesda, Maryland. These
are three of a series of experiments designed to determine whether
selected chemicals have the capacity to produce cancer in animals.
Negative results, in which the test animals do not have a signifi-
cantly greater incidence of cancer than control animals, do not
necessarily mean the test chemicals are not carcinogens because the
experiments are conducted under a limited set of circumstances.
Positive results demonstrate that the test chemicals are carcino-
genic for animals under the conditions of the tests and indicate a
potential risk to man. The actual determination of the risk to man
from animal carcinogens requires a wider analysis.

CONTRIBUTORS: These bioassays of DDT, TDE, and p,p'~DDE were con-
ducted by Hazleton Laboratories America, Inc., Vienna, Virginia,
initially under direct contract to the NCI and currently under a sub-
contract to Tracor Jitco, Inc., prime contractor for the NCI Carcino-
genesis Testing Program.

The experimental designs were determined by the NCI Project Offi-
cers, Dr. J. H. Weisburger (1,2) and Dr. E. K. Weisburger (1). The
principal investigators for the contract were Dr. M. B. Powers (3),
Dr. R. W. Voelker (3), Dr. W. A. Olson (3,4) and Dr. W. M. Weather-
holtz (3). Chemical analyses were performed by Dr. C. L. Guyton
(3,5) and the analytical results were reviewed by Dr. N. Zimmerman
(6); the technical supervisor of animal treatment and observation was
Ms. K. J. Petrovics (3).

Histopathologic examinations were performed by Dr. R. H. Haber-
mann (3) and reviewed by Dr. R. W. Voelker (3) at the Hazleton Labo-
ratories America, Inc., and the diagnoses included in this report
represent the interpretation of these pathologists. Histopathology
findings and reports were reviewed by Dr. R. L. Schueler (7).

Compilation of individual animal survival, pathology, and sum-
mary tables was performed by EG&G Mason Research Institute (8); the
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statistical analyses were performed by Mr. W. W. Belew (6,9), using
methods selected for the Carcinogenesis Testing Program by Dr. J.
J. Gart (10).

This report was prepared at METREK, a Division of The MITRE Cor-

poration (6) under the direction of the NCI. Those responsible for
this report at METREK are the project coordinator, Dr. L. W. Thomas

(6),

task leader Dr. M. R. Kornreich (6,11), senior biologist Ms. P.

Walker (6), biochemist Dr. B. Fuller (6), and technical editor Ms.
P. A. Miller (6). The final report was reviewed by members of the
participating organizatioms. : :

The following other scientists at the National Cancer Institute

were responsible for evaluating the bioassay experiments, interpret-
ing the results, and reporting the findings: Dr. K. C. Chu (1), Dr.
C. Cueto, Jr. (1), Dr. J. F. Douglas (1), Dr. D. G. Goodman (1,11),

Dr.
Dr.
Dr.

R. A. Griesemer (1), Dr. M. H. Levitt (1), Dr. H. A. Milman (1),
T. W. Orme (1), Dr. R. A. Squire (1,12), Dr.  S. F. Stinson (1),
J. M. Ward (1), and Dr. C. E. Whitmire (1).

1.

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

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

Hazleton Laboratories America, Inc., 9200 Leesburg Turnpike,
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Now with the Center for Regulatory Services, 2347 Paddock Lane,
Reston, Virginia.
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Branch, Field Studies and Statistics Program, Division of Cancer

Cause and Prevention, National Cancer Institute, National Insti~-
tutes of Health, Bethesda, Maryland.

11. Now w1th Clement Assoc1ates, Inc., 1010 Wisconsin Avenue, N. W.,
Washington, D.C.

12." Now with the Division of Comparative Medicine, Johns Hopkins -
University, School of Medicine, Traylor Bu11d1ng, Baltimore,
Maryland.
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SUMMARY

Bioassays of technical-grade DDT, TDE, and p,p'-DDE for possible
carcinogenicity were conducted using Osborne-Mendel rats and B6C3Fl
mice. Each compound was administered in the feed, at either of two
concentrations, to groups of 50 male and 50 female animals of each
species. Twenty animals of each species and sex were placed on test
as controls for the bioassay of each compound. The time-weighted
average high and low dietary concentrations of DDT were, respectively,
642 and 321 ppm for male rats, 420 and 210 ppm for female rats, 44
and 22 ppm for male mice, and 175 and 87 ppm for female mice. The
time-weighted average high and low dietary concentrations of TDE were,
respectively, 3294 and 1647 ppm for male rats, 1700 and 850 ppm for
female rats, and 822 and 411 ppm for male and female mice. The time-
weighted average high and low dietary concentrations of DDE were,
respectively, 839 and 437 ppm for male rats, 462 and 242 ppm for fe-
male rats, and 261 and 148 ppm for male and female mice. After the
78-week dosing period there was an additional observation period of
up to 35 weeks for rats and 15 weeks for mice.

There were significant- positive associations between increased
chemical concentration and accelerated mortality in female mice
dosed with DDT and in both sexes of rats and in female mice dosed
with DDE. This association was not demonstrated in other groups.
There was, however, poor survival among control and dosed male mice
used in the bioassays of DDT and DDE. 1In all cases adequate numbers
of animals in all groups survived sufficiently long to be at risk from
late-developing tumors.

When those male rats receiving TDE and their controls were com-
bined within each group so that the numerators of the tumor incidences
represented those animals with either a follicular-cell carcinoma or
a follicular-cell adenoma of the thyroid, the incidence in the low
dose group was significantly higher than that in the control. There
was a significant positive association between the concentration of
DDE administered and the incidences of hepatocellular carcinomas in
male and female mice. Among dosed rats and mice no other neoplasms
occurred in statistically significant incidences when compared to
their respective control groups.

Under the conditions of these bioassays there was no evidence
for the carcinogenicity of DDT in Osborne-Mendel rats or B6C3Fl mice,
of TDE in female Osborne-Mendel rats or B6C3Fl mice of either sex, or
of p,p'-DDE in Osborne-Mendel rats, although p,p'-DDE was hepatotoxic
in Osborne-Mendel rats. The findings suggest a possible carcinogenic
effect of TDE in male Osborne-Mendel rats, based on the induction of
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combined follicular-cell carcinomas and follicular-cell adenomas of
the thyroid. Because of the variation of these tumors in control male
rats in this study, the evidence does not permit a more conclusive
interpretation of these lesions. p,p'-DDE was carcinogenic in B6C3F1
mice, causing hepatocellular carcinomas in both sexes.
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I. INTRODUCTION 6 3 9 7

Vil

DDT (NCI No. C00464) is the common name for the technical product
of which péﬁ'-DDT (Figure 1) is the predominant component. The com-
pouﬁd is a synthetic, chlorinated hydrocarbon insecticide which has
broad-spectrum insecticidal activity. After being used commercially
and in large quantities in the~Unitéd States for more than two de-
cades, its status as an insecticide began to fade in the mid-l9605
when environmentalists detected a possible link between DDT and vari-
ous ecological disturbances including the decline of selected bird
populations and numerous instances of fish kills. The growing reali-
zation of its ubiquitous distribution throughout all compartments df
the bioéphere, its persistence in the environment, and its accumulation
in tissues of living organisms eventually resulted in the establish-
ment of stringent fggulations governing its use.

Despite the imposition of use restrictions, the probability of
continued low-level chronic exposure to DDT among the general popula-
tion remained substantial. The classifigation of DDT as tumorigeﬁic
by the Secretary's Commission on Pesticides and cheirbReiationship
to Environmental Health (U.S. Department of Health,.Education, and
Welfare, 1969) heightened the need for additionai chronic toxicity
studies and prompted the inclusion of DDT in the NCI Carcinogenesis

Testing Program. TDE (Figure 2) (also known as DDD; NCI No. CO0475)

and DDE (Figure 3) (NCI No. C00555), structurally related to DDT
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and present as contaminants of the technical-grade compound, were

also subjected to bioassay.

The Chemical Abstracts Service (CAS) Ninth Collective Index

(€1977) né;e for tﬁese compounds are 1,1'-(2,2,2-trichloroethylidene)
bis(4-chloro)-benzene* for DDT; 1,1'-(2,2-dichloroethylidene) bis
(4-chloro)-benzene* for TDE; and 1,1'-(2,2-dichloroethenylidine)
bis(a—chloro)—benzene* for DDE. Synonyms include: 1,1,l1-trichloro-
2,2-bis(p-chlorophenyl)-ethane and p,p'-dichlorodiphenyltrichloro-
ethane for DDT; 1,l-dichloro-2,2-bis(p-chlorophenyl)-ethane and
p,p';dichlorodiphenyldichloroe&hane for TDE; and 1,l-dichloro-2,2-bis
(p-chlorophenyl)-ethylene and p,p'-dichlorodiphenyldichloroethylene
for DDE.

DDT has been effective in the past in controlling hundréds of
pests attacking vineyard and orchard crops, nurser; and greenhouse
crops, field crops, vegetables, and forest and shade trees (Andrilenas,
1974; Brooks, 1974; International Agency for Research on Cance? [1ARC],
1974). DDT has also profoundly impacted the field of public health
where it has played a major role in the control of a large number of
insect-borne diseases, most notably malaria. Complete controi of
mosquito larvae over wide geographical areas as well as long~term
protection of dwellings have been achieved, the former through massive

aerial spraying programs and the latter through the residual action of

*
The CAS registry numbers are: DDT--50-29-3
TDE--72-54-8
DDE--72-55-9
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DDT applied as a spray to walls and other home surfaces (Brooks, 1974).

Other diseases controlled by DDT include typhus, sleeping sickness;
and yellow fever (Brooks, 1974; IARC, 1974). 1In ad{itioq to its
Aagricgltural and disease-control applications, DDT has been used
against household pests such as houseflies and cockroaches, against
pests of livestock (particularly beef and dairy cgttle), and as a
moth~proofing agent (Brooks, 1974; Andrilenas, 1974; IARC, 1974).
Domestic production of DDT amounted to 123 million pounds in i969

and declined sharply thereafter (Fowler and Mahan, 1976). The devel-
opment of widespread resistance to DDT among numerous insect species
(Dahlsten et al., 1970) and the corresponding reduction in demand for
the pesticide played a significant‘role in deterﬁining production
tren&s; however, the imposition of increasingly stringent use limita-
tions by the U.S. Department of Agriculture (Frost.& Sullivan, Inc.,
1977), was the major factor in the observed decline in production.
By 1972, estimates indicated that as much as 90 percent of DDT con-
sumption in thg United States was for-use on cotton crops with the
remainder used primarily on peanut and soybean crops (IARC, 1974).
Following suspension of .the pesticide by the U.S. Environmental Pro-
tection Agency in 1973, domestic consuﬁption of DDT was rgstricted
to specific public health applications and other minor uses (IARC,
1974),

iAlthough current production statistics are considered proprietary

and are therefore not available, it has been estimated that over 70

crangi
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percent of production in recent years has been for export purposes

(Brooks, 1974). Exports in 1975 amounted to 47 million pounds
(Fowler gﬁd Mahan, 1976). Af present, worldwide use of DDT is ﬁri--
mérily‘for prevention of diseaée,-pérticularly for mosquito abate-
ment in world malaria-control programs (IARC, 1974; Brooks, 1974).
TDE was introduced commercially in the United States in 1945
shortly afterhghe introduction of DDf. Although lacking the broad-
spectfum insegticidal activity of DDT, TDE.does possess equal or
greater botehcy against the larvae of some mosquitoé and lepidoptera
(Brooks, 1974). TDE is no longer ptoduéed coﬁmercially in the United
States; however, it was used in the past in this country for protec-
tion of a variety of crops including many fruits and vegetables (Farm

Chemicals Handbook, 1976). 1In 1971, 244,000 pounds of TDE were used

by farmers in the United States, 67 percent of which were aﬁplied to
tobacco (Andrilenas, 1974).

The potential for exposure to DDT remains greatest to workers
engaged in its manufacturé, formulation, or application. During the
peak ;ears of bDT usage, estimates of occupational dermal exposure
ranged from 84 mg‘per hour (Hayes, 1959) to 1755 mg per hour (Wolfe |
et al., 1959; 1967), the latter vglue experienced by those engaged-in
indoor spraying operations. Estimates of respiratory exposure during
this same period ranged from 0.1l mg.per hour (Wolfe et al., 1959) to

14.1 mg per hour (Wolfe and Armstrong, 1971) with formulating plant

0@@922
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wbrkers at highest risk via this route. The avéfage daily intake of
DDT by 20 men with high occuﬁational exposure was estimated in 1967
as 17.5 to 18 mg per person or 450 times that of the general popula-
tion (Laws et al., 1967).

Exposure of the general populatibn to DDT and its-metabolites, DDE
and TDE, is virtually unavoidable and may occur through inhalation,
ingestion, or dermal contact. Exposure via 1ahalation and dermal
contact was probably of greatest concern prior to 1972 in agricultural
communities where atmospheric concentrations ranging from 0.1‘to 8.0
pe DDT/m3_were detecied during pesticide applications (Tabor, 1966).
However, atmospheric transport of these compounds, adsorbed to air-
borne particulates or in the vapor phase, resulted in their dissemi-
nation throughout areas relatively remote from agricultural or other
spraying operations. Thus, residents of urban environments also
experienced significant levels of exposure. Concentrations of up to
1.14 pg.DDT/m3 air were, for example, noted in Pittsburgh in the early
1960s (Antommaria et al., 1965).

Dermal expOSuée occurs as a result of contact with contaminated
air or with surfaces upon which airborne DDT has alighted. The
extent of this type of exposure is illustréted by the fact that DDT,
TDE and DDE were all detected in tenths of a microgram quantities in
hexane rinses from the hands of several individuals with no history

of occupational exposure to DDT or TDE (Kazen et al., 1974). :

Go00R3
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Although levels of DDT, TDE and DDE in the diet appear to be de-

clining (total dietary intake decreased from 0.9 ug/kg body weight in
1965 to O.ATpg/kg body weight in 1970; Duggan and Corneliussen, 1972),
ingestion of contaminated food (as well as conta@inated drinking
watér) remains a major route of widespread exposure. -

iOver the years, DDT residues at concentrations of up to 0.51 ppm
(Corneliussen, 1972; IARq, 1974) have §een detected in a wide variety
of fruits and vegetables and will probably continue to be presént in
agricultural produce indefinitely as a consequénce of the persistence
of DDT in the soil. Estimates in&icate that agricultural soils in
the United States contain an average of almést 0.168g DDT/m2 (Wood-~
well et al., 1971).

Si&ce DDT is excreted in @ammalian mi 1k, ingestion of contaminated
feed by lactating cows results in contamination of dairy products.
The concentrétion of total DDT in U.S. dairy products has decreased,
however, from a maximum of 65§;ppm in 1967 to a maximum of 0.3 ppm in
1972 (Duggan et al., 1967 é;fneliussen, 1972).

The highest levels of.DDT in the diet undoubtedly occur in meat,
fish and poultry since DDT and its metabolites are concentrated and
stored in animal tissues, particulariy in adipose tissues. Once
again, co;centrations appear to be declining; the maximum value

observed in these commoditigs in 1967 was 3.2 ppm while that observed

iin,1972-was only 0.9 bpm (Dﬁggan et al., 1967; Corneliussen, 1972).
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Ingested DDT is slowly metabolized in humans to TDE and DDE. T
undergoes further degradation and is eventually excreted in the urine
as DDA [2,2-bis(b-chlorophenyl)acetic acid]; DDE, on the other hand,
is retained in the adipose tissue along with unmetabolized DDT (IARC,
1974). DDT residues afe widély distributed in the adipose tissue of
the general population both af home and abroad. The average concen- .
tration of total DDT in human fat in the United States was 10.6 ppm
in 1966 (Fiserova-Bergerova et al., 1967); averages of 30.2 ppm were
reported iﬁ India in 1964 (Dale et al., 1965). As is the case for
other mammalian species,.levels of stored DDT in humans appear to be
declining (Fiserova-Bergerova et al., 1967; Morgan and Roan, 1970).
QDT and its metabolites are also excreted in human milk (Curley and
Kimbrough, 1969; Quinby et al., 1965; Zavon et al., 1969) and may

be qransported through the placenta (Curley et al., 1969; O'Leary et

al., 1970; Zavon et al., 1969).

DDT is generally thought to pose a relatively modest health

hazard to warm-blooded animals including man (Farm Chemicals Handbook,

1976; Gosselin et al., 1976). The single oral dose of DDT necessary
to produce adverse symptoms in man is 10 mg/kg (Gosselin et -al., 1976;

Farm Chemicals Handbook, 1976). Human volunteers ingested 35 mg DDT

per day, a dose equivalent to 0.5 mg/kg/day, for 21 months without
suffering any apparent ill effects (Hayes et al., 1971) and levels of
DDT stored in adipose tissue or passed on to breast-fed infants have

not been associated with demonstrable toxicity (Gosselin et al.,
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1976). TDE is usually considered to be less toxic than DDT (Sax,

1975).

When DDT poisoning does occur, the primary site oanction is thé
central ne;vous sysfem, particularly the cerebellum and higher motor
cortéx. Symptoms of acute'ingegtion'include vomiting, malaise, head-
ache, sore tﬁroat,-fatigue, paresthesias, tremors, and convulsions.
Death due-to DDT poisoning i; extremely rare and is usually attri-
buted to respiratory failure from medullary paralysis. Although no
syndrome related to chronic DDT exposure is recognized in humans,
evidence indicates that DDT may ?ause.aplastic anemia and thrombo-
cytopenia (Gosselin et al., 1976).

DDT and its metabolites have been tested for mutagenicity in a
variety of test systems. DDT and DDE failed to revert histidine-

requiring strains of Salmonella typhimurium to prototype (The Ames

Test using strains TAL535, 1536, 1537, and 1538; Marshall et al.,
1976) and, along with DDA (the principal urinar& excretion product
of DDT in mémmals), proved nonmutagehic in host mediated bioassays

in mice using S. typhimurium G46 His , Serratia marcescens a2l leu

and S. marcescens a3l His as indicator organisms (Buselmaier et al.,
1973). DDT and DDA were also negative when tested for mutagenicity
in dominant lethal assays in mice (Buéelmaier et al., 1973). On the
other hand, highly significant increases in back mutation rates were
observed in both of the above mentioned strains of S. marcescens in

the host mediated bioassay with TDE, Spot tests were negative,
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suggesting that TDE is activated to a mutagenic agent by the host
organism (Buselmaier et al., 1973).

DDA proved positive for mutagenicity in D. melanogaster, inducing

sex-linked recessive lethal mutations in male germ cells of that
species. DDT itself may be a very weak mutagen in Drosophila (Vogel,
1972).

Lymphocyte cultures from agricultural workers engaged in pesticide
application and exposed fo a number of insecticides including DDT
were examined for chromosomal abberrations during the peak spraying
season and again in the wintertime (Yoder et al., 1973). While no
appreciable differeﬁce in the number of chromatid breaks per person
per 25 cells gxamined was noted at eitﬁer sampling period among non-
exposed controls; a fivefold increase in these lesions was observed
among insecticide applicators during the summer months giving rise to

g
the speculation»that one or more of the insecticides may be mutagenic
in humans (Yoder et al., 1973).

No evidence for carcinogenicity of DDT or its metabolites in
humans is available to date. Although increased levels of total DDT
have been observed in the adipose tissue of patients witﬁ various
malignancies when compared tb ;ont;o1s (Radomski et al., 1968) and,
in one study, concentrations of total DDT-derived materials were
higher in malignant breast tissue than in adjacent normal breast
tissue or adjacent adipose tissue (Wassermann et al., 1976), these

findings are inconclusive as to a causal relationship.

12
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II. MATERIALS AND METHODS 639 7 ?

A. Chemicals

Techniqgl—gtade DDT containing p,p'-DDT [1,1,1-trichloro-2,2-bis
(p4chloropﬁény1) ethane] as the main component was purchased from
Montrose Chemical Corporation and chemical analysis was performed by
Hazleton Laboratories America, Inc., Vienna, Virginia. The wide
range of the experimentélly determined melting point (78° to 102°C).
was consistent with the indefinite melting point of the technical
product. The major gas-liqqid chggmatography (GLC) peak représented
70 percent of the total area. Thié peék was assumed to be the |
p,p'~DDT isomer. GLC and melting point range analyses performed 12
months later provided similar results and indicated stability of the
compound.

Throughout this report the term DDT is used to represent this
‘technical-grade material. »

Technical-gradé TDE containing p,p'-TDE [l,i-dichlor0-2,2-bis
(p~chlorophenyl)-ethane] as the main componené was purchased from
Rohm and Haas Chemical Company and chemical analysis was performed by
Hazleton Laboratories‘America, Inc. The wide range of the experi-
mentally détermined'melting point (60° to 103°C) was consistent with
the indefinite melting point of the technical material. The major
GLC peak represented approximately 60 percent of the total area and
was assumed to be the p,p'-TDE isomer. GLC also indicated at least

19 impurities. GLC total-area analysis and melting point range

13
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determination performed 12 months later provided close approximﬁtions

of the results previously obtained. Therefore, these analyses indi-
cated stability of the compound.

Throughout this report the term TDE is used to represent this
technical-grade material,

Commercially available DDE (dichlorodiphenyl dichloroethylene)
was purchased from Aldrich Chemical_Company and chemical analysis was
performed by Hazleton Laboratories America, Inc. The narrow range of
the experimentally determined melting point (87° to 89°C) is consistent
with the fact that the commercially available material is the rela-
tively.pure p,p'~DDE isomer. GLC utilizing both internal standard
and total-area analysis methodologies suggested a purity greater than
95 pércent. This was assumed to be the p,p'-DDE isomer. One minor
impurity was found to be present.

Throughout this report the term DDE is used to represent the
relatively pure p,p'>DDE isomer.

B. Dietary Preparation

The basal laboratory diet for both dosed and control animals
consisted of Wayne\Lab-Blofc)(Allied Mills;’inc., Chicago, Illinois)
plus 2 percent Duke'sC)corn oil (S. F. Sauer Company, Richmond,
Virginia) by weight. Fresh mixtures of each chemical in corn oil
were prepared weekly and stored in the dark.‘ These mixtures of DDT,
TDE, or DDE in corn oii were each incorporated as often as necessary

into the appropriate amount of laboratory diet in a twin-shell

blender fitted with an accelerator bar.

14
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C. Animals

Two animal species, rats and mice, were used in the carcinogeni—
city bioassgys. The Osborne-Mendel rat was selected on the basis of
a tomparative study of the tumorigenic responsiveness to carbon tetra-
chloride of five different strains Qf>réts (ReuBer aﬁd Glover, 1970).
Thg B6C3F]l mouse was selected because it has been used by the NCI for
carcinogenesis bioassays and has proved satisfactory in this capacity.

Rats and mice of both sexes were obtained through contracts with
the Division of Cancer Treatment,'National Canéer Institute. The
Osborne-Mendel rats were pfocured:from the Battelle Memorial Institute,
Columbus, Ohio, and the B6C3Fl mice wefe obtained from the Charles
River Breeaing Laboratories, Inc., Wilmington, Massachusetts. Upon
receipt, animals were quarantined for at least 10 days, observed for
visible éigns of disease or parasites, and assigned to the various
dosed and control groups.

D. Animal Maintenance

All animals were housed_by species in temperature- and humidfty—
controlled rooms. The temperature range was 20° to 24°C, and the
relative humidity was maintained between 45 and 55 percent. The air
conditioningksystem in the laboratory provided filtered air at a rate
of 12 to 15 complete changes of room air per hour. Fluorescent light-
ing was provided on a lé-hour—daily cycle. The rats were individually

housed in suspended galvanized-steel wire-mesh cages with perforated
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floors. Mice were housed by sex in groups of 10 in solid-bottom poly-

propylene cages equipped with filter tops. Sanitized cages with fresh

bedding (Sanichipég, Pinewood Sawdust Company, Moonachie, New Jersey)
were provided once each week for mice. Rats received sanitized cages
with no bedding with the same frequency. Food hoppers were changed
and heat-sterilized once a week for the first 10 weeks and once a
month thereafter. Fresh heat-sterilized glass water bottles and
sipper tubes were provided three times a week. Food and water were
available gi'libitum.

The rats dosed with DDT or TDE and their respective controls
were housed in a room with other rats receiving diets containing*
chlorobenzilate (510-15-6) and sulfallate (95-06~7). The rats
dosed with DDE and their controls were housed in the same room with
rats receiving diets containing methoxychlor‘(72-43-5) and safrole
(94-59-7).

All dosed and control mice used in these bioassays were housed
in a room with other mice receiving diets containing chlorobenzilate
(510~15-6) ; dioxathion (78-34-2); sulfallate (95-06-7); mexacarbate
(315~18~4); methoxychlor (72-43-5); dicofol (115-32—2); pentachloro-
nitrobenzene (82-68-8); clonitralid (1420-04-8); nitrofen (1836-75-5);
endosulfan (115-29-7); trifluralin (1582-09-8); amitrole (61-82-5);

acetylaminofluorene (S3—96-3);-and safrole (94-59-7).

*
CAS registry numbers are given in parentheses.

16
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E. Selection of Initial Concentrations N

In order to establish the maximum tolerated concentrations of
DDT, TDE, or DDE for addition.to the diets of dosed animals in the
chronic studies, subchronic toxicity tests were conducted with both
rats and mice. For the subchronic study for each of the three chem-
icals, animals of each species were distributed among six groups,
each consisting of five males and five females. DDT, TDE, or DDE
was premixed with a small amount of corn oil. The mixture was then
incorporated into the laboratory diet and fed ad libitum to five of
the six rat groups and five éf the six mouse groups, for each of -
these chemicals. The sixth group of each species served as a control
group, receiving only the basal diet of corn o0il and laboratory meal.
The dosed dietary preparations were administered for a period of 6
weeks, followed by a 2-week observation period during which all ani-
mals were fed the basal diet,

A concentration inducing no mortality and resulting in a depres-
sion in mean group body weight relative to controls was selected as
the high concentration for the chronic study. When weight gain
criteria were not applicable, mortality data alone were utilized.

1. DDT

Mixtures of DDT in corn oil were incorporated into the basal
laboratory diet and fed ad libitum to the dosed rat groups at con-
centrations of 178, 316, 562, 1000, and 1780 ppm. The dosed mouse

groups received concentrations of 18, 32, 56, 100, and 178 ppm.
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In rats dosed with DDT at 562 ppm, the mean body weight depres-
sion relative to controls was 16 percent in male rats and 4 percent
in female rats. At a concentration of 1000 ppm the mean body weight
depression in male rats was 7 percent and in female rats 45 perqent.
One female rat receiving 1000 ppm diéd. The high concentrations of
DDT selected for administration in the chronic bioassay were 840 ppm
for the male rats and 630 ppm for the female rats.

In the mice dosed with DDT, mean body weight dépression was
not dose-related in either sex. In the male mice the mean body
weight gain, expressed as a percentage of that gained by the controls,.
was 121 percent at a level of 18 ppm and 147 percent at 32 ppm. One
male mouse receiving 32 ppm died during the study. In the female
ﬁice, mean body weight gain was 152 percent.at 56 bpm,.126 percent at
100 ppm, and-132 percent at 178 ppm. Four female mice receiving _
178 ppm died by the end of the 8-week subchronic study. The high
concentrations of DDT selected for administration in the chronic
study were 20 ppm for the male mice and 100 ppm for the female
mice. - )

2. TDE

 Mixtures of TDE in corn oil were incorporated into the basal

laboratory diet in concentrations of 562, 1000, 1780, 3160, and 5620

~ ppm for the dosed rats, and in concentrations of 251, 398, 631,

1000, and 1590 ppm for the dosed mice.

18
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In male rats, at a concentration of 1780 ppm the depression in
‘mean body weight was 9 percent. At 3160 ppm the mean body weight
depression was 10 percent., For female rats, the depression in mean
body yeight:;as 39 percent at 1000 ppm and 4 percent at 1780 ppm. No
deaths were observed at these dosages.‘ The high conceﬁtrations of
TDE selected for administration in the chronic study were 2800 ppm
for the malé rats, and 1700 ppm for the female rats.

In the mice, the mean body weight was not clearly affected
by compound administration. Mean body weight gain in males and
females receiving up to 631 épm wéé.greater than the mean body weight
gain in their respective control groups. Deaths occurred in all male
groups, except the controls and the group receiving 631 ppm, and inA
the female groups receiving 1000 and 1590 ppm. The high concentrati¢
of TDE selected for administration in the chronic mouse bioassay was
630 ppm for both males and females;

3. DDE

Mixtures of DDE in corn oil were incorporated into the basal
laboratory diet and administered to the dosed rats in concentrations
of 316, 562, 1000, 1780, and 3160 ppm. The dosed mice received DDE
in concentrations of 139, 193, 269, 363, and 519 ppm.

In the male rats, mean Sody weight depression was observed in
all dosed groups. At 1000 ppm, the depression in mean group body
weight was 11 percent while at 1780 ppm the depression was 22 perce

No deaths occurred in the male rats dosed with 1780 ppm or less.

19
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In the female rats, mean body weight depression was not associated
with compound administration. At a ;oncentration of 1000.ppm one
female rat died and at 1780 and 3160 ppm all female rats were dead

by week 6. The high concentrations of DDE selected for administra-
tion in the chronic study were 1350 ppm for the male rats and 750 ppm
for the female rats.

In either male or female mice, DDE administration was not
related to ﬁean body ‘weight depression. One death was oBserved in
the male control group and in the male group receiving 269 ppm. Four
deaths in the males and two deaths in the females occurred in the
groups receiving 373 ppm of DDE. The high concentration of DDE
seIectea for administration in the chronic study was 250 ppm for both
male and female mice.

F. Experimental Design

The experimental design parametefs for the chronic bioassays
(species, sex, group size, concentrations a&ministered,.duration of
treated and untreated observation periods, and the time-weighted
average concentrations) are summarized in Tables 1 and 2 for DDT,
Tables 3 and 4 for TDE, and I;bles 5 and 6 for DDE. All ;oncentra-
tions given were administered to thé dosed rats and mice during
a dosing period of 78 weeks, followed by observation periods of up
to 35 weeks for the rats and up to 15 weeks for the mice.

1. DDT

The experimental design parameters for the DDT chronic bidassay

are presented in Tables 1 and 2. At the initiation of the study all
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1

DESIGN SUMMARY FOR OSBORNE-MENDEL RATS
DDT FEEDING EXPERIMENT

INITIAL

OBSERVATION PERIOD

TIME-WEIGHTED
GROUP DDT ©a TREATED UNTREATED AVERAGE b
SIZE CONCENTRATION (WEEKS) ( WEEKS) " CONCENTRATION
MALE
CONTROL 20 0 111 0
LOW DOSE 50 420 12 321
500 14
250 52 .
0 L32
HIGH DOSE 50 840 12 642
1000 14
500 52
0 33
FEMALE
CONTROL 20 0 111 0
LOW DOSE 50 315 26 210
158 52
0 - 33
HIGH DOSE 50 630 26 « 420
- 315 52
0 33
aConcentrations given in parts per million,
. ; ; Z (concentration X weeks received)
Time-weighted average concentration = — .
A Z (weeks receiving chemical)
21
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g‘i T | : TABLE 2 639 7 § ’

DESIGN SUMMARY FOR B6C3F1 MICE
DDT FEEDING EXPERIMENT —

INITIAL OBSERVATION PERIOD TIME-WEIGHTED
GROUP . DDT a TREATED UNTREATED AVERAGE b
SIZE . CONCENTRATION™  (WEEKS) (WEEKS) CONCENTRATION
MALE
CONTROL 20 0 91 0
LOW DOSE 50 10 8 22
15 6
20 14 .
25 50 - , .
0 14
HIGH DOSE 50 20 8 44
30 6
40 14
50 50
0 ’ 14
FEMALE /
CONTROL 20 0 92 . 0
LOW DOSE 50 50 8 87
60 6 '
75 14
100 50
! 0 - 15
; "HIGH DOSE 50 100 8 175
; - 120 ) 6
g 150 14
. 200 50 -
i 0 15

a . . . s
Concentrations given in parts per million,.

: S (concentration X weeks received).

S (weeks receiving chemical)

b,.. . .
Time-weighted average concentration =

b s

22
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TABLE 3

DESIGN SUMMARY FOR OSBORNE-MENDEL RATS
TDE FEEDING EXPERIMENT

i
i
3
[
!
i
3
i

b
J i .
- 3 INITIAL OBSERVATION PERIOD TIME-WEIGHTED
3 GROUP TDE a TREATED UNTREATED . AVERAGE b
3 SIZE CONCENTRATION (WEEKS)  (WEEKS) CONCENTRATION
. . MALE
CONTROL 20 0 111 0
LOW DOSE 50 1400 23 1647
1750 55
. 0 o ’34
HIGH DOSE 50 2800 23 3294
3500 55
0 35
— FEMALE
CONTROL 20 0 111 0
— LOW DOSE 50 850 78 850
0 35
HIGH DOSE 50 ' 1700 78 1700
0 35
?Concentrations given in parts per millionm.
bT' —weighted e entration = > (concentration X weeks received)
lme-welghted average concen 10 % (weeks receiving chemical)
1)
23
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' TABLE &

DESIGN SUMMARY FOR B6C3F1 MICE
TDE FEEDING EXPERIMENT

INITIAL ' . OBSERVATION PERIOD TIME-WEIGHTED
GROUP TDE a TREATED UNTREATED AVERAGE b
SIZE CONCENTRATION (WEEKS)  (WEEKS) CONCENTRATION
MALE
CONTROL 20 0 90 0
LOW DOSE 50 315 5 ' 411
375 11
425 62
0 13
HIGH DOSE 50 630 5 . 822
750 11 - ‘
850 62
0 14
FEMALE
CONTROL 20 0 90 0
LOW DOSE 50 315 5 . 411
375 . 11
425 62 _
0 14
HIGH DOSE 50 630 ' 5 822
’ 750 11
850 62
0 . 15

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

Z (concentration X weeks received)
2 (weeks receiving chemical)

Time-weighted average concentration =

24
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;= TABLE 5

DESIGN SUMMARY FOR OSBORNE-MENDEL RATS 63 9 7
DDE FEEDING EXPERIMENT -

TIME-WEIGHTED

. ’ - AVERAGE
' INITIAL . OBSERVATION PERIOD  CONCENTRATION
, GROUP DDE TREATED UNTREATED OVER A 78-WEEK
b . o SIZE  CONCENTRATION?  (WEEKS) _ (WEEKS) PERIOD
MALE
CONTROL 20 , 0 111 0
LOW DOSE 50 437
675 23 '
338 , 55
0 o 33
HIGH DOSE 50 1350 23 839
‘ 675, 36
675 15. 4
0 33
FEMALE
CONTROL 20 _ 0 111 0
LOW DOSE 50 375 23 242
187 55
0 34
~ HIGH DOSE 50 750 23 , 462
375 32
375¢ 18 5
0 34

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

b.. . . . Z (concentration X weeks received)
Time-weighted average concentration = 78 weeks

“These concentrations were cyclically administered with a pattern of 1
dosage-free week followed by 4 weeks of dosing at the level indicated.
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. ' ~» | TABLE 6 6 3 9 4

DESIGN SUMMARY FOR B6C3F1 MICE
DDE FEEDING EXPERIMENT

' - TIME-WEIGHTED

: AVERAGE
; INITIAL OBSERVATION PERIOD CONCENTRATION
2 : GROUP DDE TREATED UNTREATED OVER A 78-WEEK
- : SIZE ' CONCENTRATION®  (WEEKS) _ (WEEKS) PER10DP
MALE
CONTROL 20 . 0 ‘ S92 0
LOW DOSE 50 125 7 ‘ 148
150 71
0 14
HIGH DOSE 50 250 7 : 261
300 29
300°¢ 33 9
0 14
FEMALE -
CONTROL 20 0 - 92 0
LOW DOSE 50 125 7 148
150 71
0 15 .
HIGH DOSE 50 250 7 : 261
300 29
300%° 33 9

; 0 15

a
Concentrations given in parts per million.,

Y (concentration X weeks received)
78 weeks’ '

b._.. . .
Time-weighted average concentration =

i . “These concentrations were cyclically administered with a pattern of 1
i dosage-free week followed by 4 weeks of dosing at the level indicated.

! ,
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rats were approximately 7 weeks old. The dietary concentrationﬁ:gg ?

DDT initially utilized for male rats were 840 and 420 ppm. Through-

out this report those male rats initially recéiVing the former con-
centration ;re referred to as the high dose male rats, while those
inifially receiving the latter concentration are referred to as the
low dose male rats. For female rats, the initial concentrations were
630 and 315 ppm. Throughout this report those female rats initially
recelving the formér concentration are referred to aé the high dose
femqle rats, while those initially receiving the latter concentration
are referred to as the low &ose female rats. During week 13, the
high and low levels administered to the male rats were increased to
1000 and 500 ppm, respectively. During week 27, the administered
concentrations were decreased fgr all of the dosed rats as signs of
toxicity at the previous dosages had been observed. The concentra-
tions administered to the high and low dose male rats Qere decreased
to 500 and 250 ppm, respectively,.while those adminiétered to the
female rats were decreased to 315 and 158 ppm, respéctively. These
dosages were maintained for the remaindér of thg dosing period.

At the initiation of the study all mice were approximately 6
weeks old. The dietary concentrations of DDT initially administéred
to the male mice were 20 and 10 ppm. The dietary concentrations ini-
tially administe;ed to the female ﬁice were 100 and 50 ppm. Through-
out this report those male mice initially receiving 20 ppm and those

female mice initially receiving 100 ppm are referred to as the high
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dose groups, while those male mice initially receiving 10 ppm and
those female mice initially receiving 50 ppm are referred to as the
low dose groups. The concentrations administered to all dosed mice
were increased on three separate occasions as tolerance to the pre-
vious dosage levels was observed. In week 9, the concentrations
administered to the high and low dose groups were increased, respec-
tively, to 30 and 15 ppm for the male mice and to 120 and 60 ppm for
tﬁe female mice. During week 15, the high and low doses were again
increased, this time to 40 and 20 ppm for the high and low dose male
mice, respectively. The high and low doses administered to the
female mice were raised to 150 and 75 ppm, respectively. In week 29
the doses administered were again increased, to 50 ane 25 ppm for the
high and low dose male mice, and to 200 and 100 ppm.fOr the high end
lloﬁ dose female mice, respectively. These dosage levels were main-
tained for the remainder of the dosing period.

2. TDE

The experimental design parameters for the TDE chronic bioassay
are presented in Tables 3 and 4. At the initiation of the study all
rats Qere approximately 7 weeks old. The dieta;; concentrations of
TDE initially utilized for'ﬁgle rats were 2800 and 1400 ppm. For fe-
male rats the initial dietary concentrations were 1700 and 850 ppm.
Throughout this report those male rats initially receiving 2800 ppm

and those female rats initially receiving 1700 ppm are referred to

as the high dose groups, while those males initially receiving 1400
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ppm and those females initially receiving 850 ppm are referred ﬁ@sg 7
the low dose groups. In week 24, the high and low doses administered
to the malg rats were increased to 3500 and 1750 ppm, respectively,
as tolerance to the previous doses was observed. These concentra-
tions were maintained for the remainder of the dosing period.

At the initiation of the study all mice were approximately 6
weéks old. The dietary concentrations initially administered to the
male and female mice were 630 and 315 ppm. Throughout this report
those mice initially receiving the former concentration are referred
to as the high dose groups,Awhilecéhose initially receiving the
latter concentration are referred to as the low dose groups. The
dosages administered to the mice were increased twice, as tolerance
to the previous concentrations was observed. In week 6, the concen-
tration administered to the high dose male and female mice was in-
creased to 750 ppm, and the concentration gdministered to the low
dose male and female mice was increased to 375 ppm. The high and low
concentrations administered to the male and femaie mice were raised
again in week 17, to 850 and 425 ppm, respectively. These concentra-
tions were maintained for the remainder of the dosing period.

3. DDE

The experimental design parameters for the DDE chronic bioassay
are presented in Tables 5 and 6.

At the initiation of the study all rats were approximately 7

weeks old. The dietary concentrations of DDE initially utilized for

29
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male rats were 1350 and 675 ppm. For female rats, the initial con-

centrations were 750 and 375 ppm. Throughout this report those male
rats initially receiving 1350 ppm and those female rats initially re-

' : ceiving 750 ppm are referred to as the high dose groups, while those

male rats initially receiving 675 ppm and those female rats initially
receiving 375 ppm are referred to as the low dose groups. During

week 24, the concentrations administered to all of the dosed rats

were decreased as signs of toxicity were observed. The high and low
-concen;rations administered to the male rats were decreased to 675
and 338 ppm, respectively. The high and low concentrations adminis-
tered to the female rats were decreased to 375 and 187 ppm, respec-—
tively. . In week 56,'administration of DDE to the high dose female
rats ceased for 1 week followed by 4 weeké'of feeding at the previous
concentration of 375 ppm. This same method of total intake reduction
was employed for the high dose male rats beginning with week 60.
This patfern of cyclic adﬁinistration continued for the remainder of
the dosing period at tﬁe concentrations indicated.

At the initiation of the study all mice were approximately 7
weeks old. The initial dietary concentrations administered to the
male and female mice were 250;and 125 ppm. Throughout-this report
those mice initially receiving the former concentration are referred
to as the high dose gr&ups, while those initially receiving‘the
latter concentration are referred to as the low dose groups.” In week

8, the dosages administered to-all dosed mice were increased as
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, 6397
tolerﬁnce to the previous dosages had been observed. The high dose
male and female mice received 300 ppm, and the low dose male and fe-
male micg‘received 150 ppm. Administratioﬁ of DDE to the high dése
male and;female mice ceased for 1 week in week 37 followed by 4 weéks
A qf feeding at the previous dosage of.300 ppm. This method of total
intake reduction was used for the remainder of the dosing period at
the concentrations indicated.

G. Clinical and Histopathologic Examinations

Animals were weighed immediately prior to initiation of the
experiment. Body weights; food:?onsumption, and data concerning
appearance, behavior, signs of toxic effects, and incidence, size,
and location of tissue masses were recorded atrweekly intervals for
the first 10 weeks and at monthly intervals thereafter., From the
first day, all animals were inspected daily for mortality. The pres-
ence of tissue masses was determined by observation an& palpation of
each animal.

During the course of these bioassays several pathology protocols
were in effect, each for different periods of time. The minimum pro-
tocol required that tissues were to be taken an& examined histopath-
ologically from all control animals, from any animal in which a tumor
was observed during gross examfnatioﬁ, and from at least [0 grossly
normal males and 10 grossly normal females from éach dosed group.
Under later pfotocols, tissues were taken from additional dosed

animals. In addition, any tissue from any animal showing gross
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abnormalities was to be taken and examined higtopathoiogically.

The number of animals in each group from which a particular tissue

was examined is indicated in Appendices A through L.

RPN S

A necropsy was performed on each animal regardless of whether it

died, was killed when moribund, or was sacrificed at the end of the
bioassay. The animals were euthanized by exsanguination under sodium ° .
. pentobarbital anesthesia, and were immediately nécropsied. :The histo-
pathologic eXamination.consisted of gross and'microscépic examination
of major tissues, organs, and gross lesioﬂs taken from sacrificed
aﬁimals.and, whenever possible, from animals found dead.
Tissues were preserved in 10 percent buffered formalin, embedded
in paraffin, sectioned, and stained with hematoxylin and eosin prior
to microscopic examination. An occasional section was subjecteq to
special staining techniques for more definitive diagnosis.
Slides were prepared from the following tissues from selected
animais: skin, subcutaneous tissue, lungs and bronchi, trachea, bone
marrow, spleen, lymph nodes, thymus, heart, salivary gland, liver,
gallbladder (mice), pancreas, esophagus, stomach, small intestine,
large intestine; kidney, urinéry bladder, pituitary, adrenal, thy-
)roid, parathyroid; testis, prostate, brain, muscle, tunica vaginalis,
uterus, mammafy gland, and ovary. Bone sampleé were nof exam%ned in

animals dosed with DDE or TDE and the tunica vaginalis was not

examined'in animals dosed with DDE.

.32
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A few tissues were not examined for some animals, particularly :

for those chat died early. Also, some animals were missing, canni-
balized, or judged to be in such an advanced state of autolysic as to
preclude histoPatholcgic interpretation. Thus, the number of animals
fcr thch ;articular organs, tissues, or lesions were examined micro-
scopically varies and does not necessarily represent the number of

animals that were placed on experiment in each group.

H. Data Recording and Statistical Analyses

Pertinent data on these experiments have been recorded in an
automatic-data processiqg systemg:the Carcinogenesis Bioassay Data
System (Linhart et al., 1974), The data elements include descriptive
information on the chemicals, animals, experimental design, clinical
Qbser?ations, survival, body weight, and individual pathologic
results, as recommended by the International Union Against Cancer
(Berenblum, 1969). Data tables were generated for verification'of
data transcription and for statistical review.

These data were cnalyzed using the statistical techniques de-
scribed in this section. Those analyses of the experimental results
chat bear on the possibility of carcinogenicity are discussed in the
statistical narrative sections.

Progabilities of survival were estimated by the producf-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
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missing; animals dying from natural causés were not statistically
censored. Statistical analyses for a possible dose;related effect on
survival used the method of Cox (1972) when testing two groups for
equality and‘used Tarone's (1975) extensions of Cox's methods when
testing a dose-relatgd trend. One-tailed P-values have been reported
for all tests except the departure from linearity test, which is onlf
reported when its two-tailed P-value is less than 0.05. )

The incidence of neoplastic or nonneoplastic lesions has been
given as the ratio of the number of animals bearing such lesions at a
Qpecific anatomic site (numerator) to the number of animals in which
that site was examined (denominator). In most instances, the denomi-
nators included only those animals for which that site was examined
histologically. Howeverl\when macroscopic examinafion was required
to detect lesions prior to histologic sampling (e.g., skin or mammary
tumors), or wﬂen lesions could have appeared at multiple sites (e.g.,
lymphomas), the denominators consist of the numbers of animals necrop-
sied,

The purpose of the statistical analyses of tumor incidence is to
determine whether animals‘rgqgiving the test chemical developed‘a sig-
nificantly higher proportiéﬁmof tuﬁors than did the contrql animals.
As a part of these analysés, the one-tailed Fisher exact test (Cox,
1970, pp. 48-52) was used to compare the tumor incidence of a control

group to that of a group of treated animals at each dose level. When

34
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results for a number of treated groups, k, were compared simulta-

neously with those for a control group, a correction to ensure an
overall significance level of 0.05 may be made. The Bonferroni in-
equality (ﬁiller, 1966, pp. 6-10) requires that the P-value for any
comparison be less than or equa1>to 0.05/k. In cases where this
correction was used, it is discussed in the narrative section.- It
is not, however, presented in the tables, where the Fisher exact

P-values are shown.

The Cochran-Armitage test for linear trend in proportions, with

continuity correction (Armitage, 1971, pp. 362-365), was also used

when appropriate. Under the assumption of a linear trend, this test

~determined if the slope of the dose-response curve is different from

zero at the one-tailed 0,05 level of significance. Unless otherwise

-noted, the direction of the significant trend was a positive dose re-

lationship. This method also provided a two-tailed test of departuré
from linear trend.

A time-adjusted analysis was applied when numerous early deaths
resulted from causes that were not asgociated with the formation of
tumors. In this analysis, deaths that occurred before the first tu-
mor was observed were excluded by basing the statistical tests on.
animals that survived at least 52 weeks, unless a tumor was found at
the anatomic site of interest before week 52, When such an early

tumor was found, comparisons were based exclusively on animals that

survived at least as long as the animal in which the first tumor was
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found. Once this reduced set of data was obtained, the standard pro-

cedures for analyses of the inQidence of tumors (Fisher exact tests,
Co;hran—Armitage tésts, etc.) were followed. —

When appropriéte, life—tabie methods were used to analyze the
incidence of tumo;s. Curves of.the proportions surviving without an
observed tumor were computed as in Saffiotti et al. (1972). The week
during which animals died naturally or were sacrificed we;e entered
as the time point of tumor observation. Cox's methods of comparing
these curves were used for two groups; Tarone's extension to-testing
for linear trend was used for three groups. The statistical tests ,
for the incidence of tumors which used life-table methods were .one-
tailed and, unless otherwise noted, in tﬁe direction of a éositive
dose relationship. Significant departures from linearity (< 0.05,
two-tailed test) were also noted.

The approximate 95 percent confidence interval for the relative
risk of each dosed group compared_fo its control was calculated from
the exact interval on the odds ratio (Gart, 1971). The relative risk
is_defined as pt/pc wﬁere P, is the true binomiai probability of the
incidence of a specific typg_of tumor in a treated group of animals
and P. is the true probabiiity ofithe spontaneous incidence of the
same type of tumor in a .control group. The hypothesis of equality

between the true proportion of a specific tumor in a treated group

and the proportion in a control group corresponds to a relative risk

o
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of unity. Values in excess of unity represent the condition of a

larger proportion in the treated group than in the control.

The lower and uppqr_limits of the confidence interval of the
re}ative r%ék have been included in the tables éf statistical analy-
ses. ‘The interpretation of the limits:is that in apptoximately,és_
percent of a large number of identical»experiments, the true ratio
of "the risk in a treated group of animals to that in a control group
would be within the interval calculated from the experiment. When
the lower limit of the confidence interval is greater than one, it
can be inferred that a statiéticafi& significant result (a P < 0.025
one-tailed test when the control incidence is not zero, P < 0.050
when the control incidence is zero) has occurred. When the lower
limit.is less than unity but the upper limit 1s greater than unity;
the lower limit indicates the absence of a significant result while
the upper limit indicates that there is a theoreticalrpossibility
of the induction of tumors by the test chemical which could not be

detected under the conditions of this test.
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I1I. CHRONIC TESTING RESULTS: RATS

A. DDT

1. Body Weights and Clinical Observations

Compound-related mean body weight depression was observed in high
dose rats of both sexes (Figure 4).

Clinical signs characteristic of central nervous system stimula-
tion were observed in the dosed -female rats early in the study.
Beginning in week 5, a ngmber of high dose females started to exhibit
hyperactivity, body tremors, and a hunched appeérance. By’the follow-
ing week about 70 percent of the high dose females appeared hunched,
with 50 percent showing concomitant tremors. As the study progressed,
a few low dose females and some high dose males‘started fo show tremors
and occasional hunched appearance. By week 26, tremors were evident
in about 8 percent of the low dose females, 40 percent of the high
dose males, and 90 percent of the high dose females. Because of
the observed neurotoxicity, the feeding levels of DDT were decreased.
Consequently, in week 30 only two high dose females exhibited tremors
and in the succeeding weeks (until week 58), none of the dosed rats
exhibited this obviously reyersib}e neurotoxic effect. 1In the
following weeks, as compound intake continued with presumed DDT tissue
accumulation, tremors were again exhibited by an increasing number of
high dose females (30 to 50 percent) and a small number of high dosé

males and low dose females. By termination of the study (week 111,
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FIGURE 4
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including 14 to 15 weeks on compound-free diets) tremors had completely

subsided in all dosed groups.

Other clinical signs obset;ed with slightly greater frequency in
the dosed‘groups than in the controls included a hunched Qppearance
and abdominal urine stains. Respiratory signs characterized by

labored respiration, wheezing and/or pasal discharge were observed
during the second year at a low incidence in all groups ;ncluding
controls. The incidence of this condition increased slightly during
the last 4 months of the study.

Signs often associated ;ith aging in Osborne-Mendel rats were ob-
served at a comparable rate in désed'and control animals during the
last year. These signs included sores on the body and/or extremities,
localized Alopecia, reddish crust or dischargé around body orifices,
palpable tissue masses, and swollen areas of the body or nodules.
Isolated obser;ations in one or two dosed rats included head tilt,
circling, ataxia, apparent hernia, bloating, and hind-limb paralysis.

2. Survival ‘

The estimated probabilities of survival for male and female rats
in the control and DDT-aosed groups are shown in Figure 5. For both
male and female rats there'was né sigﬁificant positive association
between dosage and mortality.

Adequate numbers of males were at risk from late-developing
tumors, as 76 percent (38/50) of the high dose, 647percen; (32/50) of

the low dose, and 55 percent (11/20) of the control rats survived on

40 - i
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test at least 100 weeks. For females the survival was also adequate
as 78 percent (39/50) of the high dose, 86 percent (43/50) of the low
dose, and 85 percent (17/20) of the control rats survived on test at
least 100 weeks.

3. Pathology

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

A variety of neoplasms was observed among both the dosed and con-
trol rats. Each of the types of tumors represented has been encoun-
tered previously as a spontaneous lesion in the Osborne-Mendel rat.

Neoplasms and hyperplasias of the thyroid gland occurred with a
moderate incidence in both dosed and control rats as shown in the

following tabulation:

MALES FEMALES
Low High Low High
Control Dose Dose Control Dose Dose

Number of Animals with

Thyroids Examined

Histopathologically (19) (45) (49) (19)  (45) (43)
Follicular-Cell Carcinoma'if 1 6 5 0 4 6
Follicular-Cell Adenoma 8 14 17 1 10 5
Follicular-Cell Hyperplasia 0 6 7 1 3 o0
C~-Cell Carcinoma b 1 1 1 - 1 0
C-Cell Adenoma 1 4 2 3 2 0
C-Cell Hyperplasia : 3 3 1 2 . 8 3

42. - }
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The morphology of the thyroid lesions was similar to that described

| f in TDE (pp. 56-57).
gi The ?gflammatory; degenerative, and proliferative lesions seen
in the cpétrol and dosed rats were similar in number and kind to
those lesions occurring naturally in aged Osborne-Mendel rats.

In this study, there was no pathologic evidence for the carcino-
génicity of DDT in Osborne-Mendel rats.

4, . Statistical Anmalyses of Results

- ' The results of the sta;istical,analyses of tumor incidence in
rats are summarized in Tables 7 ;ﬁd 8. The analysis is included for
every type of tumor in either sex where at least two such tumors were
observed in at least one of the control or DDT-dosed groups and where
such tumors were observed in at least 5 percent of the group. Due to

early deaths in the high dose group, additional time-adjusted analyses

were conducted for the female rats; no important differences were

2 observed in the statistical results.

. For females the Cochran-Armitage test indicated a significant
b ﬁ (P = 0.031) positive association between dose and the incidence of
) adrenal pheochromocytomas. The Fisher exact tests, however, were
5 | not significant.
) ' When incidences of follicular-cell adenomas and follicular-cell
) | carcinomas of the thyroid were combined, the Fisher exact test com-
o - pari;g low dose to control had a probability level of P = 0.032, a
3

43
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marginal result which was not significant under the Bonferroni cri-
terion.

No other statistical tests for either males or females indicated

oy

a‘ppsitiveEassociation_between chemical administrétion and incidence.
Based upon these statistical results there was no convincing evidence
of the carcinogenicity of DDT in.rats.
| For females a negative»asséciation between administration and
incidence was observed both for mammary fibroadenomas and for the
combined incidence of C-cell adenomas and C-cell carcinomas of the
'fhyroid. No other tests we;e siggificant under the Bonferroni crite-
rion. . !
The incidence of thyroid follicular-cell neoplasms (9/19 or 47
pefcent) in control males was somewhaf higher than commonly seen.
In historical.ﬁontrol data collectédlby this léboratory-for the NCI
Carcinogenesis Testing Program, these neoplasms were obser;ed in
32/383 (8 percent) of the untreated male Osborne-~Mendel rats. With
15 control groups included in this historical data, this DDT:contrbl
group bad 9 ofAthe total of 32 tumors. Excluding the DDT control
group; thé incidences.in the other 14 control groups ranged from 0/50
to 3/20 (15 pércent).: o i : i
To provide additional insight-into the possible carcinogenicity
of this compound, 95 percent confidence intervals on the relative

risk have been estimated and entered in the tables based upon the

observed tumor incidence rates. In many of the intervals 'shown in
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Tables 7 and 8, the value one is included; this indicates the absence

of statistically significant results. It should also be noted that
many of the confidence intervals have an upper limit greater than
one, indicating the theoretical possibility of tumor induction in
.rats by DDT that.could not be established under the conditions of
this test.

B. TDE

1. ‘Body Weights and Clinical Observations’

Distinct dose~related mean‘body weight depression was evident
among both male and female rats (Figure 6).

During theAfirst 6 months of fhe study, the appearance and
behavior of the TDE-dosed rats was generally comparable to that. of
the controls. From week 30 to cessation of dosing in week 78, clini-
cal signs.consisting of a‘hunched appearance and abdominal urine
stains were observed in a slightly greater number of dosed rats than
qontrolsT The incidences of these signs were comparable in dosed and
control rats during the last 6 months of the study. Respiratory signs
were observed at a low incidence in all groups dﬁring the second year
of the study, increasing éiightly during the last 6 months.

Clinical signs commonly associated with aging in the Osborne-
Mendel rat were observed at comparéble rates in dosed and control
rats during the second year. These signs included sores on the body
and extremities, localized alopecia, rough or discolored fur, squinted

or reddened eyes (often with exudate in the conjunctival sac), palpaﬁle

'

N2
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FIGURE 6
GROWTH CURVES FOR TDE CHRONIC STUDY RATS
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nodules, and tissue masses or swollen areas of the body. Isolated,
apparently spontaneous observations in one or two dosed rats included

paralysis of hind limbs, salivation, circling, tremors, ataxia, and

testicular atrophy.

2. Survival

The estimated probabilities of survival for male and female
rats in the control and TDE-dosed groups are shown in Figure 7. No
significant positive association between dosage and mortality was
observed for either male or female rats.

Adequate numbers of males were at risk from late-developing tu-
mors, as 84 percent (42/50) of the high dbse, 86 percent (43/50) of
the low dose and 70 percent (14/26) of the control rats survived on
test for at least 100 weeks. Adequate numbers of females were also
at risk, as 84 percent (42/50) of the high dose, 86 percent (43/50)
of the low dose, and 75 percent (15/20) of the control rats Survivéd
on test for at least 100 weeks.

3. Pathology

Histopathologic findings on neoplasms in rats are summarized in
Appendix E (Tables El and Eg); findings on nonneoplastic lesions are
summarized in Appendix G (i;blestcl and G2).

Neoplasms and hyperplasias of the thyroid gland occurred iﬁ both

the dosed and control rats as shown in the following tabulation:
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SURVIVAL COMPARISONS OF TDE CHRONIC STUDY RATS
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MALES FEMALES
Low High Low High
Control Dose Dose Control Dose Dose
Number of Animals with

Thyroid Examined

Histopathologically (19) (49)  (49) (19) (48) (50)
Follicular-Cell

Carcinoma 1 6 3 2 -5 1
Follicular-Cell

Adenoma 0 11 9 0 6 5
Follicular-Cell :

Hyperplasia 2 5 6 1 2 3
Follicular Cyst 0 2 4 : 0 0 1
C-Cell Carcinoma 0 4 2 1 2 4
C-Cell Adenoma 1 A 1 1 2 1

C-Cell Hyperplasia 1 2 2 . 2 4 5

The morphology of tﬂe follicular-cell carcinomas in this study
consistéd of hyperchromatic anaplastic cuboidal epithelial cells
forming irregular-sized follicles, with a piling up of cells around
the follicles, papillary projections inté the enlarged follicles, and
in some areas forming densely cellular sheets. ‘Pale colloid material
was present in some of thgﬁfollicles. The neoplastic cells had cen-
tral nuclei which were vaézable ;nd couid be small or large, pale or

dark, round or bizarre. In some areas the follicular-cell carcinomas

approached the spindle-cell form. The neoplastic cells invaded the

capsule and adjacent normal tissue.
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The follicular-cell adenomas were expansive growths composed of

6397

h follicles lined by single layers of large basophilic epithelial cells,

= usually well-demarcated from the ad jacent normal thyroid parenchyma.
Differentiation of the follicular-cell adenoma from hyperplasia was

) based largély on compre;sion of the normal thy}did tissue and encap-

| ) sulation of the adenoma and the degree of differen;iation of the
follicular cells.

5 The C-cell adenomas were composed of sheets and compact masses

3 of large pale, ?rregular cuboidal cells with central nuclei and pale

1 eosinophilic cytoplasm which resembled interfollicular thyroid cells.

A The C-cell carcinomas were:gene;glly composed of less differentiated

1 cells with poof demarcation from the surrounding tissue. C-cell

5 hyperplasias of the thyroid were determined by their architectgre,
size, aﬁd cellular differentiatioﬂ. ~

Other proliferative, degenerative, and inflammatory lesions that

occurred in the control and dosed rats were similar in number and
kind to those lesions occurring naturally in aged Osttne-Meﬁdel rat;.

nd This pathologic evaluation indicated that under the conditions

ot of this bioassay, there was an increased incidence of thyroid

- follicular-celi tumors in dosed rats of both sexes and é marginal

* increased incidence of C-cell tumors in dosed males when compared

as

with controls.

4. Statistical Analyses of Results

The results of the statistical analyses of tumor incidence in

rats are summarized in Tables 9 and 10. The analysis is included for
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evel of the test for departure from linear trend is given beneath the control

group when P < 0.05.

€The probability 1
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every type of tumor in either sex where at least two such tumors were

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

High i;;idences of follicular-cell thyroid neoplasms were noted
in dosed male rats. When incidences were combined so that the numer-
ator represented males with either a follicular-cell adenoma or a
follicular-cell carcinoma of the thyroid, the Fisher exact test com-
paring the low dose to the control was significant (P = 0.016). The
first observed thyroid follicular-cg;l neoplasm was in week 60, 94,
and 103 for the high dose, low doég; and controi group, respectively.
In the historical control data compiled by this laboratory for the
NCI Carcinogenesis Testing‘Program, 32/352 (9 percent) of the un~-
treated male Osborne-Mendel rats had a follicular-cell adenoma or a
follicular-cell carcinoma of thg thyroid--compared to 1/19 (5 per-

‘cent), 16/49 (33 percent), or 11/49 (22 percent) for the control, low
dose, or high dose group, réséectively, in this bioassay.

Based upon these results the statistical conclusion is that the
increased incidence of follicular-cell neoplasms of the thyroid in
male rats was associated with the administration of TDE. No,such
association was shown for C-cell neoplasms of the thyroid.

For both male and female rats the incidence of fibromas of the

subcutaneous tissue had a significant negative association with the

administration of TDE. For the females, however, the Fisher exact

tests were not significant.
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To provide additional insight into the possible carcinogenicity
of this compound, 95 percent confidence intervals on the relative
risk have been estimated and entered in the tables based upon the
observed tumor incidence rates. In many of the intervals shown in
Tables 9 and 10, the value oge is included; this indicates the ab-
sence of statistically significant results. It should also be noted
that many of the confidence intervals have an upper limit greater
than one, indicating the theoretical possibility of tumor induction
in rats by TDE that could not be established under the conditions of
this test.

C. DDE

1. Body Weights and Clinical Observations

Compound-related mean body weight depression was observed in both
male and female rats (Figure 8).

No clinical signs were observed during the first 7 weeks of the

study. Beginning in week 8, a few dosed rats started to exhibit a

hunched or thin appearance which was observed in increasing numbers qf
réts, particularly in the high dose males. Following a decrease in
dose level in week 24,'f;é inc¢idence of this sign decreased sharply in
the dosed groups;'however, it was still noted with greater frequency
in these groups than'in the controls for fhe dﬁration of the dosing pe-
riod. From week 78 to termination of the study, comparable numbers of

dosed and control rats showed a hunched appearance. Other signs
66
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FIGURE 8
GROWTH CURVES FOR DDE CHRONIC STUDY RATS
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observed at similar frequency and at a low incidence in dosed and con-
tfol rats included respiratory signs, abdominal urine stains, squinted
or reddened eyes, body sores, alopecia, bloated appearance, and pal-
pable nodules and/or tissue masses. Isolated instances of tremors,
ataxia, loss of equilibrium, hyperactivity, and vaginal discharge were
observed in one or two dosed rats.

2. Survival

. The estimated probabilitieé of survival for male and female rats
in the control and DDE-dosed groups are shown in Figure 9. For both
male and female rats the Tarone test.indicated a significant.(P <
0.015) positive.association between dosage and mortality,

Adequate numbers of males were at risk from late-developing tu-
mors, as 52 percent (26/50) of the high dose, 68 pércent (34/50) of
the low dose, and 80 percent (16/20) of the control rats survived on
test at least 92 weeks. TFor females the su;vivai was also édequate
as 72 percent (36/50) of the higﬁ dose, 84 percént (42/50) of the low
dose, and all 20 of the control rats survived on test'afAleast 92

weeks. Of the 14 high dose females that died before week 92, 9 died

in weeks 21 through 24; 2 of the 9 were autolyzed.

3. Pathology

Histopathologic findings on neoplasms in rats are summarized in

»

Appendix I (Tables Il and 12); findings on nonngoplastic lesions are

summarized in Appendix K (Tables Kl and K2).
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Neoplasms and hyperplasias of the thyroid gland occurred in both

dosed and control rats as shown in the following tabulation:

MALES FEMALES
Low  High Low High
Control Dose Dose Control Dose Dose
Number of Animals with ‘ <
Thyroid Examined
" Histopathologically (20) (49)  (47) (19) (48) (48)
Follicular-Cell .
Adenoma 2 8 8 1 6 8
Follicular-Cell a
Carcinoma 1 "5 2 : 1 3 4
Follicular-cell
Hyperplasia 2 2 4 0 7 4
C~Cell Adenoma . 2 1 1 0- 5 1
" C~Cell Carcinoma 1 1 0 1 3 1
C~Cell Hyperplasia 4 o 1 3 3 2

The morphology of the thyroid lesions observed in this study was
similar to that described in TDE (pp. 56-57).
: N

N .
DDE caused a toxic hepatopathy which was manifested by centri-

lobular necrosis and fatty metamorphosis in the hepatocytes. Cen-

trilobular necrosis qcéﬁfred in 2/40 low dose males, 3/40 high dose

males, 1/20 control females, 7/34 low dose femalés, and 10/33 high

dose females. Fatty metamorphosis in heﬁatoéytes_occurred in 2/20
control males, 25/40 low dose males, 20/40 high dose males, 11/20 |

control females, 3/34 low dose females, and 10/33 high dose females.

. The livers with centrilobular necrosis had lost many centrilobular

70 &
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hepatocytes and the adjacent hepatbcytes in the lobule contained
lipid droplets. In some livers there was an infiltration of lympho-

cytes.

b
i

- The numbers and kinds of neoplasms that occurred in dosed rats

were similar in frequency to those occurring in the control rats.

In this study pathologic evidence was not provided for the car-

’

cinogenicity of DDE in Osborne-Mendel rats, but the compound was
toxic to. the livers, causing a centrilobular necrosis and fatty meta-

morphosis in the dosed male and female rats.

. P

4. Statistical Analyses of Results

The results of the statistical analyses of tumor incidence in
rats are summarized in Tables 11 and 12. The aﬁalysis is included
for every type of tumor in either sex where at least two such tumors
were observed in at least one of the control or DDE-dosed groups and
where such tumors were observed in at least 5 percent of the group.
Because of the early mortality in the high dose males and females,
additional,rtime-adjusted analyses were conducted based either upon

those rats which survived at least 52 weeks or, in the event that the

tumor of interest was observed earlier than 52 weeks, upon rats which

_§urvived at least until the first tumor of that type was observed.

The results of interest for these additional analyses are given in

Table 13.
For the time-adjusted analysis, the Cochran-Armitage test indi-

cated a significant (P = 0.041) positive association between dosage

71
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and the combined incidence of follicular-cell adenomas and follicular-

6397 |

cell carcinomas of the thyroid in females. The Fisher exact tests,
however, were not significant. The first observed follicular-cell
thyroid neoplasm was at week 43, 101, and 111 for the high dose, low >
dose, and control group, respectively.

Nvother statistical tests for any site in rats of either sex -

indicated a significant positive association between the administra-

tion of DDE and tumor incidence. Thus, at the dose levels used in

this experiment there was no convincing evidence that DDE was a
carcinogen in Osborne-Mendel rats.

In male rats the Cochran-Armitage test indicated a significant

negative association between dose and the combined incidence of
C~cell adenomas and C-gell caréinomas of the thyroid. The Fishef
exact tests, however, did not support this finding.

In female rats the incidence of pituitary chromophobe adenomas
in the control group (9/18 or 50 pércent) was high compared to that
; observed in the historical controls (130/350 or 37 percent).

To provide additional insight into the possible carcinogenicity

of this compound, 95 percent confidence intervals on the relative

- e#

risk have been estimatea and e;tered in the tables based upon the
observed tumor incidence rates. In all of the intérvals shown in
Tables 11, 12, and 13 the value one is included; tﬁis indicates the
absence of statistically significant results. It should also be

noted that all of the confidence intervals have an upper limit

| o 78
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lar- j : gréater than one, indicating the theoretical possibility of tumor

induction in rats by DDE that could not be established under the

e gy o

conditions of this test.

)
N

&

PR e e L s L ST NS

w
]

1t

as

gt

ity

he

79

6397

&



ST =ty emm————

(
:f
{
|
i
&
!
1
i
I

IV. CHRONIC TESTING RESULTS: MICE

"A. DDT

1. Body Weights and Clinical Observations

Distinct, dose-related mean body weight depression was not appar-

!
;
x
|

ent in male or female mice (Figure 10).
Throughout the study, there was no evidence of compound effect i

with regard to physical appearance and behavior among the mice at

any dosage. Clinical signs were observed at similar rates in dosed
i and control mice. These signs included sores on the body or extrem-
ities (more prevalent in the males), localized alopecia, rough or

stained fur, external genital irritations with occasional anal pro-

lapse, bloated appearance, palpable nodules, and tissue masses or

swollen areas.

2. Shrvi&al
The estimated probabilities of survival for male and femalé mice
in the control and DDT-dosed groups are shown in Figure 11. For
males no significant posigive agsociatioh between dose and mortality
:;,? was observed. For females the Tarone test indicated a sighificant
'E'? (P = 0.005) positive association between dosage and mortality.
o ' There was high mortality among all male groups during the second

year of the study--possibly due to fightiné. There were, however,

adequate numbers of male mice at risk from late developing tumors as

gt ~ 74 percent (37/50) of the high dose, 40 percent (20/50) of the low
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dose, and 60 percent (12/20) of the control mice survived on test ass

-

least 70 weeks.

For females survival was adequate as 72 percent (36/50) of the
high dose, 90 percent'(AS/SO)fbf_tHe low dose, and all 20 of the
coﬁtrol mice survived on test unfil the end of the experiment.

3. Pathology o

Histopathologic fjﬁ&ings on neoplasms in mice are summarized in
Appendix B (Tables Bl and 825; findings on nonneoplastic lesions are
summarized in Appendix D (Tables D1 and D2).

Hepatocellular carcinomas occurred in 2/19 (11 percent) control
males, 1/49 (2 percent) low dose Qéles, 1/48 (2 percent) high dose
males, 0/20 control females, 1/22 (5 percent) 'low dose females, and
3/27 (11 percent) high dose females. The incidence of these tumors
in the mice was not considered to have been increased by administra-
tion of the chemicél.

Other neoplasms that occurred in this bioassay are presented in
Appendix B. The inflammatory, degenerative, and proliferative le-
sionsA(both neoplastic and nonneoplastic) seen in the control and
dosed animals were similar in number and kind to those lesions
occurring naturally in aged B6C3Fl mice.

In this study, pathologic evidence was not provided for the
carcinogenicity of DDT in B6C3Fl mice.

4. Statistical Analyses of Results

The results of the statistical analyses of tumor incidence in

mice are summarized in Tables 14 and 15. The analysis is included

83
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for every type of tumor in_either sex where at léast two such tumors
were observed in at least one of the control or DDT-dosed groups and
where such tumors were observed in at least 5 percent of the group.
Dﬁe to the poor survival, additional, time-adjusted analyses were
conducted;-fhere were no important changes in the.statistical resﬁlts,

For female mice‘the Cochran-Armitage test indica;gd a significant
(p = 0.0;6) positive association between dosage and the incidence of
malignant lymphomas. The Fisher exact tests, however, were not sig-
nificant.

No other statistical tests were significant for male or female
mice. Tﬁus, based upon these statistical results there was no con~
vincing evidence that DDT was a carcinogen in mice under the condi-
tions of this experiment. )

To provide additional insight into the possible carcinogenicity
of this compound, 95 percent confidence intervals on the relative
_risk have been estimated and entered in the tables based upon the
observed tumbr incidence rates. In many of the intervals shown in
Tables 14 and 15, the value one is included; this indicates the ab-
sence of statistically significant results. It shoqid also be noted
that ﬁany of the confidénce intervals have an upper limit greater

than one, indicating the theoretical possibility of tumor induction

in mice by DDT that could not be established under the conditions of

this test.
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B. TDE

1. Body Weights and Clinical Observatibns

Dose-related mean body weight depression was apparent in females

X3
'Y

beginning in week 30 and continuing for the remainder of the bioassay.
Effect of chemical administration on mean body weight was not readily

evident for male mice (Figure 12).

Throughout the study there was no evidence that the compound af-
fected physical appearance or behavior among the dosed mice. Signs
often observed in B6C3Fl mice were observed at comparable rates in

- e

dosed and control animals. These common signs included body sores

(predominantly in the males and attributable to fighting), a hunched
(;ppearance, locali;ed alopecia, penile or vulvar irritation, occasional
anal prolapse, and rough or stained fur. Palpable nodules, tissue
masses, bloating and/or swollen areas on the body were observed at a
comparable rate in dosed and control mice, particularly in the females.
The incidence of these common signs increased gradually during the

last 6 mo&ths of the study as the age of the animals increased.

“a

2. Survival

The estimated probabilities .of survival for male and female mice -
in the control and TDE-dosed groups are shown in Figure 13. No sig-

S

nificant positive association between dosage and mortality was ob-

served for either sex.
There were adequate numbers of males at risk from late-developing

tumors, as 54 percent (27/50) of the high dose, 60 percent (30/50) of
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the low dose, and 65 pércent (13/20) of the control mice survived on

test until the end of the study. Survival was also adequate for the

females. as 88 percent (44/50) pf the high dose, 82 percent (41/50) of
the low dose, and 90 percent (18/20) of the control mice survived on

test until the end of the sfudy.A

3. Pathology

Histopathologic findings on neoplasms in mice are summarized in
Appendix F (Tables Fl and F2); findings on nomneoplastic lesions are
summarized in Appendix H (Tables Hl and H2).

Hepatocellular carcinomas occurred in 2/18 (11 percent) control
male, 12/44 (27 percent) low dose male, 14/50 (28 percent) high dose
male, 0/20 control female, 2/48 (4 percent) low dose female, and 3/47
(6 percent) high dose female mice. One hepatocéllular carcinoma in a
low dose male metast#sized to the lung.

The hepatoéellular carcinomas varied greatly in appearance. Some
lesions contained well-differentiated hepatocytes that had relatively
uniform arrangement of the cords, and others had very anaplastic liver
cells with large.hyperchromatic nuclei, often with inclusion bodies
and with vacuolated pale cytoplasm. Arrangement of the neoplastic

hepatocytes varied from short stubby cords to nests of hepatic cells

and occasionally acinar formation. Mitotic figures were often present.

Some of the tumors were characterized by foci of anaplastic cells.
The inflammatory, degenerative, and proliferative lesions seen
in the control and dosed animals were similar in number and kind to

those lesions occurring naturally in aged B6C3Fl mice.
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Although there was a higher incidence of hepatocellular carcino-
mas in TDE-dosed male mice (11 percent in the control group, 27 per-

cent in the low dose group, and 28 percent in the high dose group),

.
"

these tumorsjhave been observed in as many as 20 percent of the
contfbl mice in other studies. Therefo;e, in the judgment of the
pathologist, TDE was not carcinogenic to B6C3Fl mice at the dosages
administered in this study.

4. Statistical Analyses of Results

The results of the statistiéal analyses of tumor iﬁcidence in
mice are summarized in Tables 16 an3>17. The analysis is included
for every type of tumor in either sex where at least two such tumors
were observed in at least.one of the control or TDE-dosed groups and
whefe such tumors were observed in at least 5 percent of the group.

No -statistical tests for either males or females indiéated a
significant positive association between chemical administration and
tumor incidence. Based upon these results there was no evidence that
TDE was a carcinogen in B6C3Fl mice.

A possible negative assgciation between TDE administration and
incidence was observed for fibroma of the subcutaneous tissue in
males.

To provide additional insight into the possible carcinogenicity
of this compound, 95 percent confidence intervals on the relative
riékmﬁéQe been estimated and entered in the tables based upon the

observed tumor incidence rates. In many of the intervals shown in
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Tables 16 and 17, the value one is included; this indicates the
absence of statistically significant results. It should also be
v noted that many of the confidence intervals have an upper limit

e greater than one, indicating the theoretical possibility of tumor

induction in mice by TDE that could not be established under the con-

i ditions of this test.

C. DDE

G 1. Body Weights and Clinical Observationms

_';; Dose~-related mean body weight depression was evident in female
B mice as early as week 10. Administration of DDE ha& no apparent
effect on growth of male mice (Figure 14). |

ﬁuring the first 20 &eeks of the study, the dosed and control
mice exhibited essentially comparable appearance and behavior. Signs
often observed in B6C3Fl mice were observed at similar frequencies in
P ' ‘all groups. These signs included body sores with localized alopecia,
| - external genital irritation, and abdominal urine stains.

From week 22 to week 34 of the study, 60 to 85 percent of the
dosed male mice exhibited a hunched appearance. The incidence of
this sign alternately decreased and then increased from week 38 to
cessation pf dosing in week:78, pfesumably reflecting the cyclic
regimen of compound administration during this beriod. During the
last 12 weeks of the study the signs mentioned above, including
palpable tissue‘masses, were observed at a comparable rate in the

surviving dosed and control mice.
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2. Survival

The estimated probabilities of survival for.male and female mice
in the cont?ol and DDE-dosed groups are shown in Figﬁre 15. For males
the Tarone test did not indicate a significant positive association
between dosage and morgality. For females a significant (P < 0.001)
positive association between dosage and mortality was observed.

For males the survival of the control mice was quite low, as
7/20 (35 percent) died in week 40 and only 25 percent (5/20) survived
on test at least 70 weeks. Survival was somewhat better in the dosed
males as 62 percent-(31/50) of the high dose and 70 percent (35/50)
of the low dose mice survived on test at least 70 weeks. Amyloidosis
6f the spleen, kidney, and liver were quite common among the control
males and among those low dose males that survived less than 85
weeks.

For females there were adequaﬁe numbers of mice at risk from
late-developing tumors as 56 percent (28/50) of the high dose,
94 percent (47/50) of t;e low dose, and 95 percent (19/20) of the
control mice survived on test at least 75 weeks.

3. Pathology

Histopathologic findiﬁ;s on Qeoplasms in mice are summarized in
Appeﬁdix J (Tables J1 and J2); findings on nonneoplastic lesions are
summarized in Appendix L (Tables L1 and L2).

Hepatocellular carcinomas occurred ip 7/41 (17 percent) lowndose

male, 17/47 (36 percent) high dose male, 19/47 (40 percent) low dose

y
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female, and 34/48 (71 percent) high dose female mice. None of the
male or female controls developed hepatocellular carcinomas. One of
the liver tumors'in the high dose females metastasized to the lung.

The hepatocellular carcinomas varied greatly in appearance.
Soﬁe lesions contained well-differentiated hepatocytes that had a re-
latively uniform arrangement of the cords, and others had anaplastic
hepatocytes with large hyperchromatié nuclei, often with inclusion
bodies and with vacuolatéd, pale cytoplasm. Arrangement of the neo-
plastic hepatocytes varied from short stubby cords to nests of hepa-
tocytes and occasionally acinar formation. ﬁitotic figures were
often present. Some of the tumors were characterized by foci of
anaplastic cells.

The number and kind of other neoplasms that occurred in this
study were not appreciably different in the con;rol and désed mice.

Inflamhatory, degenerative, and proliferative lesions seeﬁ in the
control and dosed animals were similar ;; number and kind to those
lesions occurring naturally in aged B6C3Fl mice.

In this study pathologic evidence was provided for the carcino-

genicity of DDE in B6C3Fl mice, with a dose-related increase in hepa-

L

tocellular carcinomas.

4. Statistical Analyses of Results

The results of the statistical analyses of tumor incidence in
mice are summarized in Tables 18 and 19. The analysis is included

for every type of tumor in either sex where at least two such tumors
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were observed in at least one of the control or DDE-dosed groups and
where such tumors were observed in af least 5 percent of the group.
In both male and female dosed mice significant numbers of
hepatocellular carcinomas were observed. For both sexes the Cochran-
Armitage test indicated a significant (P < 0.001) positive associa-
tion between dosage and incidencef Fo£ the males the Fisher exact
test comparing high dose to control was significant (P = 0.001); for
the females both the high dose and the low dose comparisons were
significant (p < 0.001). 1In the hisforical controls for untreated
B6C3F1 mice, 68/389 (18 percent) of the males and 8/411 (2 percent)
of the females hadlhepatocellular carcinomas or hepatocellulér ade-
nomas, compared to the 17/47 (36 percent) and 34/48 (71 percent)
observed in the high dose males and high doée females,.respectively.
Because of the unexpectedly low survival in the male control mice
an additional, time-adjusted analysis of the incidence of hepatocellu-
lar carcinomas was performed (Table 20). This analysis considered
only those mice that survived on test for at least 52 weeks. Once
again both the Cochran-Armitage test (P = 0.002) and the Fisher exact
test comparing high dose to cpgtrol (P = 0.613) were significant,
Based upon these results the st;tistical conclusion is that the
admipistratioﬁ of DDE was associated with an increased incidence of

hepatocellular carcinomas in both male and female B6C3Fl mice.
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V. DISCUSSION
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Under the conditions of these biocassays there were statistically
significant gssociations between increased concentration and accel- -

erated mortality in female mice dosed with DDT and in both sexes of

\

rats and female mice dosed with DDE. This association was not demon-

N

strated in other groups. There was, however, poor survival among con-

trol and dosed male mice used in the biocassays of DDT and DDE. In all
cases adequate numbers of animals in all groups survived sufficiently
long to gé at risk from late-éevelo?ing tumors.

Hyperplasias and neoplasms ofnéhe thyroid were obéerved in rats
dosed with each of the three compounds; however, only for TDE did
the pathologists consider that the tumors were related to chemical
administration. The percentage of rats in each group having either
follicular-cell adenoma or follicular-cell carcinoma of the thyroid ‘
is shown in the following table.

The percentage of rats with

follicular-cell carcinoma is shown in parentheses.

MALES FEMALES
Low High Low _High
Control Dose Dose Control Dose Dose
DDT 47(5) 42(13) 45(10) 5(0) 29(9) 23(14)
TDE 5(5) 33(12) 22(6) 11(11) 23(10) 12(2)
DDE 15(5) 24(10) 21(4) 11(5) 19(6) 25(8)

When those male rats receiving TDE and their controls were combined
within each group so that the_numerators df the :umdr incidences
represented those animals with either-a follicular-cell carcinoma or
a follicular-cell adenoma of t?e thyroid the Fisher exact comparison
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of the low dose to the control was significant. In historical con-
trol data compiled bi the laboratory performing these bioassays>for
the NCI Carcinogenesis Testing Program, 32/352 (9 percent) of the
untreated Osborne-Mendel male rats had either a follicular-cell ade-
noma or a follicular-cell carcinoma of the thyroid. However, because
of the high variation (5 to 47 percent) of these lesions in control
male rats in these studies, the findings mu;t be considered only as
suggestive of a chemical-related effect.

Among dosed rats no other neoplasms occurred in statistically
significant incidences when\compared to controls. .

In mice the only neoplasms occurring in statistically significant
incidences were hepatocéllular carcinomas among groups receiving DDE.
The incidences of hepatocellular carcinoma in DBE-dosed mice were 0/19,
7/41 (17 percent), and 17/47' (36 percent) in control, lo; dose, and
high dose males, respectively, and 0/19, 19/47 (40 percent), and 34/48
(71 percent).in control, low dose, and high dose females, respec-
tively. The Cochran-Armitage tests indicated a significantrposi-
tive association between dosage and incidence in both sexes. Both
Fisher exact comparisons for the females supported the finding as
did the high dose to control Fisher exact comparison for the-males.
Although administration of DDE did nog result in significant inci-
dences of liver tumors in rats, the éompound wasAindicated to be’
hepatotoxic, inducing centrilobﬁlar necrosis and fatty metamorphosié.

Long-term ingestion of p,p'-DDT or technical-grade DDT has been

found to induce liver tumors in several strains of mice (IARC, 1974).
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' Administration of technical-grade DDT in the diet at a concentration

of 2 ppm resulted in a significant increase in the incidence ;f tumofs
observed in‘ﬁaié Cf;iimice surviving for more than 60 weeks (Tomatis
et al., 1972): a concentration of 250 ppm was, however, necessary to
induée.a significant number of tumors in BALB/c mice. At this con-
centration 59 percent of the females and 48 percent of the males
develaped liver tuﬁors as compared to none of the female controls and
2 percent of the male controis (Terracini et al., 1973). Dietary ad-
ministration of p,p'-DDT at a conceﬁtration of 100 ppm for 110 weeks
induced liver tumors in 79 peréént oE;male and 96 percent of female

CF-1 mice., Tumors were observed in 24 percent of the male and 23

percent of the female controls, respectively. The ratio of benign

‘tumors to those possessing characteristics associated with malignancy

was 1:1 in the dosed mice (Thorpe and Walker, 1973).

Other fumors reported in the literature to have,qccurred at
elevated frequencies in various strains of dosed mice included
maligant 1ymp£oma (Innes et al., 1969); lymphoma, carcinoma of the
lung, and leﬁkemia (Tarjan and Kemeny, 1969); and adenoma of the lung
(Shabad et al., 1973).

Ingestion of technical-grade DDT at a concentration of 500 ppm
produced liver cell tumors in 56 percént of‘surviving female outbred
Wistar rats and in'35 percent of surviving males. These tumors were
not, however, classified by the authors as hepatocellular carcinomas.
No liver cell tumors were observed in controls and no other compound-
related tumors were detected (Rossi et al., 1977).
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DDT by the oral route did not produce tumors in Syrian golden
hamsters in excess of those observed in controls, and feeding studies
in dogs, monkeys and rainbow trout were considgred inconclusive by
the IARC Working Group (IARC, 1974).

Tumor induction has been observed in CF-1 mice following dietary
administration of either p,p'-TDE or p,p'-DDE at a concentration of
250 ppm for their lifespan (Tomatis et al., 1974). TDE produced an

elevated incidence of hepatomas in males (52 percent‘versﬁs 34 per-
cenﬁ in controls) and lung tumors in males ;nd females (86 percent
in males versus 54 percent in controls; 73 percent in females versus
41 percent in cont;ols).v DDE produced an elevated incidence of
hepatomas in both sexes (74 percent in males versus 34 pefcent in
controls; 98 percent in females versus 1 percent in controls).

The concentration of DDT to male mice may have been set too low
because of undue emphasis on a single death during the subchronic
test. During the ch?onic biocassay, no growth retardation or other
adverse clinical signs appeared fo be associated with administration
of DDT to male mice. Survival of DDT-dosed male mice was better
than that of controls. No tumors were induced by DDT in male mice
.although tumor induction by DDf'in mgle mice has been reported in
the literature.

Under the conditions of these bioassays there was no evidence
for the carcinogenicity of DDT in Osborne-Mendel rats or B6C3Fi mice,

of TDE in female Osborne-Mendel rats or B6C3Fl mice of either sex, or
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of p,p'-DDE in Osborne-Mendel qat#, although p,p'~DDE was hepatotoxic -
in Osborne;Mepdel rats. The findings suggest a possible carcinogenic

effect of_IQE in male Oébbrne-Mendel rats, based on the induction of

combinéd fo{iicular-cell carcinomas and follicular-cell adenomas of

the thyroid. Because of the variation of these tumors in control male

rats in this study, the evidence does nof permit a more conclusive

interpretation of these lesions. p,p'~DDE was carcinogenic in B6C3F1

mice, causing hepatocellular carcinomas in both sexes.
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APPENDIX A

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

CONTROL (VEH) LO% DOSE
01-n018 01-8019

- P e e ~———

BIGH DOSE
01-8020

ANINALS INITIALLY IN STUDY 20 50
ANINALS NECROPSIED 20 50
ANINALS BIAMINED BISTOPATHOLOGICALLY** 19 (13

INTEGUMBNTARY SYSTEN

#SUBCUT TISSUE . (20) (50)
PAPILLONA, NOS - e

SQUANOUS CELL CARCINOMA

PIBROHA

PIBROSABCONA

LIPONA

HBMAEGIOSARCONA 1 (5%)

- ———————-——

(6%)
(2%)
(2%)

-

BESPIBRATORY SYSTEM

SLUNG (19) (248)
ADEHOCARCINONA, NOS, HMETASTATIC 1 (5%)

(23

DIGESTIVE SYSTEN

#SALIVARY GLAND ()
SQUANOUS CELL CARCINOMA

SLIVER : {19} (88)
PIBROSARCONA, NETASTATIC
—n—-kLipONA 1_(2%)

(3}
1 (100%)

sy
-1 (2%)

$# NUMBER OP ANIMALS BITH TISSUE EXAMINED HICROSCOPICALLY
* NUNBER OF ABINALS WBCROPSIED
#% EXCLUDRS PARTIALLY AUTOLYZED ANIMALS

A-3
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TABLE Al (CONTINUED)
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS TREATED WITH DDT

CONTROL (VEH) LO¥ DOSE HIGH DOSE
01-%018 01-8019 c1-8020
URINARY SYSTEE

#KIDNEBY . (19) (28) (26)

LIPOSABCCNA . . 1 (4%)
ENDOCRINE SYSTEM

$PITUITARY (19) (22) FR)
CHROMOPHOBE ADEZNOMA - . 3 (16%) 4 (18%) 3 (14%)

$ADRENAL Y T (19) (23) 21
PHEOCHROMCCYTOMNA B 1 (4%)

#THYROID T . ey (45) (49).
FOLLICULAR-CELL ADENOMNA o 8 (42%) W (31%) - 17 (35%)
POLLICULAR~CELL CARCINOSA- 1 (5%) 6. (13%) s {10%)
C-CELL ADENCHA ) 1 (5%) 4 (9%) 2 (4%)
C-CELL CARCINOMA 1 (2%) 1 (2%)

$PANCREATIC ISLETS (18) 21 T (22)
ISLET-CELL ADENONA 1 (5%)

REPRODUCTIVE SYSTEN

*MAMMARY GLANE ' (20) (50} (50) >
ADENOCARCINOMA, NOS 1 (5%)

PLBROADENOBA : : 1 (2%)

*EPIDIDYNIS s (20) ’ {50) (50)
LIPONA 1 (2%)

BERVOUS SYSTEM

#BRALN (19) (21) (z1)

GLIOMA, NOS 2 (10%)

....... e e e ceemeec——eeeeesmeess—eemmes-e——oesmeme—e-—sessosoosoosScoossoococs

SPECIAL SENSE ORGARS

[

HORE

¢ NUMBER OP ANINALS WITH TISSUE EXARINED MICROSCOPICALLY
- & NUEBER OF ANIMALS NECROPSIED
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' TABLE A1 (CONTINUED)
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS TREATED WITH DDT

‘ CONTROL (VEH)  LOW DOSE HIGE DOSE
01-2018 01-2019 01-8020
SUSCULOSKELETAL SYSTEH
#NUSCLE OF BACK (20 {50 (50)
PIBROSARCCHA 1 @2%)
BODY CAVITIES
SABDONINAL CAVITY . £20) (50) . {50)
LIPONA i 1 (2%)
STUNICA VAGINALIS (20) {50) (50)
HESOTHELIONA, HOS . - 2 %)
ALL OTHER SYSTEANS
THORACIC CAVITY
PLBROSABCOMA : 1
ANINAL DISPOSITION SUMAMARY _
ANIBALS INITIALLY IN STODY 20 50 50
NATURAL DEATHA 11 24 22
HORIBUND SACRIPICE 3

SCHEDULED SACRIPICE \
ACCIDENTALLY KILLED ’

TERAINAL SACRIPICE 9 23 28
ANINAL MISSING

3_INCLUDES AUICLYZED ANIBALS

¢ NUMBER.OP ANINALS WITH TISSUE EXAMINED MICROSCOPICALLY
® BUMBER OP ANIMALS NECROPSIED

e e ~v%~v’-~;~ e e ,..,0.@%3.5,._.._- e



RGPS - S s ain R e . =

=2

=

»
(VY
NeJ
~F

PR SNSRI .

ERTCM

i : TABLEA! (CONCLUDED)
It SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS TREATED WITH DDT

i1 CONTROL (VEH) LOW DOSE HIGH DOSE
: 01-8018 01-n019 01-8020

At

it TUROR SUAMARY

I TOTAL ANISALS WITE PRIEARY TUNORS® 10 29 32

i TOTAL PRINARY TUNORS 15 42 o

Al

EH . TOTAL ARIBALS WITH BENIGN TURORS 9 28 24

3% TOTAL BENIGN TUNORS 12 N 28

Th TOTAL ANIAALS WITH MALIGNANT TUBORS 3 10 10

1 20TAL BALIGNANT TURORS 3 " : 1

e - TOYTAL ANINALS WITH SSCONDARY TUMORSS 1 , 1

{1 TOTAL SECCEDARY TURORS 1 1

i

BN TOTAL ANIAALS WITA TUMOBS UNCERTAIN- ,

e BERIGE OR HALIGNANT 2

: TOTAL UNCEETAIN TUNORS 2
!

"TOTAL ANIBALS WITH TUMORS UNCERTAIN-
PRIAARY OR BETASTATIC
TOTAL UNCERTAIN TUNORS )

s ¢ PRINARY TUNORS: ALL TUMORS BXCEPT SECONDARY TUMORS
4y ¢ SECONDARY TUBORS: NETASTATIC TUNORS OR TUSORS INVASIVE INTO AN ADJACEET ORGAN
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. TABLE A2
** SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS TREATED WITH DDT

CONTROL (VEH) LOW DOSE

HIGH DOSE
R 01-7018 01-P021 C1-F022
ANIMALS INITIALLY IN STUDY 20 50 <0
ANIMALS NECROPSIED 20 : 50 50
ANIMALS EXAMINEL HISTOPATHOLOGICALLY ** 19 : 46 uy
INTEGUMENTARY SYSTEN
*SUBCUT TISSUE (20) ‘ (50) (50)
FPLBRONA . . 6 (12%)
FIBROSARCCHNA - S 1 (2%) 1 (2%)
LIPONA : : 1 (2%)
RESPIRATORY SYSTEN
$LUNG ©(19) 37 (29) .
CARCINCMA, NOS, METASTATIC 1 (3%)
HEMATOPOIETIC SYSTEM
$SPLEEN ' (19) (37 23 .
CARCINOMA, NOS, METASTATIC 1-(4%)
CIRCULATORY SYSTE#
NONE
CIGESTIVE SYSTEM
$LIVER (19) 42) (38)
CARCINOMA, NOS, METASTATIC 1 (3%)
*BILE DUCT (20) (50) (50)
BILE DUCT CARCINOMA 1 (2%)
$PANCREAS (19) (39) (24)
CARCINOMA,NOS 1_(u4%)

# NUMBER OF ANIMALS VITH TISSUE EXANINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED

#%* EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE A2 (CONTINUED)

y
it SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS TREATED WITH DDT
1
: ~
! e cmmm——————————n e e e e mmm e I S
’g
it CONTROL (VEH)  LOW DOSE HIGH DOSE
3 ‘ _ 01-P018 01-2021 01-F022
, - I —
o PIBROSARCCHA, METASTATIC 1 (3%)
#STONACH ) (119 , (38) (29
CARCINOMA, NOS, BETASTATIC . 1 (3%)

------ e —— c—-- -— ——

UBINARY SYSTERM

$XIDHNEY (19) {38) " (25)
LIPOBA 2 (5%)
LIPOSABCCHA 1 (%)
*DRETER (20) (50) {50)
CARCINOMA, NOS, METASTATIC . 1 (2%)
ENDOCRINEZ SYSTEN
$PITUITARY ’ (19) (39) 27n
CHRONOPHOBE ADENONA 13 (68%) 16 (41%) 13 (48%)
$ADRENAL (19) (38) - (28)
CORTICAL ADENOMA . 1 (3%)
PHEOCHROMCCYTONA 3 (13%)
éj $THYROID (19) (45) (%3
%ﬂ POLLICULAR-CELL ADENOMA 1 {5%) 10 (22%) 5 (12%)
4 POLLICULAR-CELL CARCINOMA - 4 (9%) 6 (14%)
il : C-CELL ADEROMA 3 (16%) 2 (4%)
; C-CELL CARCINOMA : 1 (5%) 1 (2%)
4 OPANCRBATIC ISLETS (19) (38) (24) '
i : ISLET-CELL ADENOMA 1 (5%)
REPRODUCTIVE SYSTEMN
*HARNARY GLANT (20) {50) (50)
ADENONA, WOS 1 (2%)
ADENOCARCINONA, NOS 1 (2%) 1 (2%)
PIBROADENCHMA 8 (u0%) 11 {22%) 6 (12%)
«VAGINA (20) (50) (<0)
PIBROSARCCMA . 1 (2%) 1 (2%)
SUTERUS o (19) (43)
ENDOSETRIAL_SIROHAL POLYP 2_{5%) 4 (13%)

$ BUNBER OP ANINALS WITH TISSUE EXAMINED MICROSCOPICALLY
¢ HUMBER OF ANIMALS NECROPSIED . -

A-8




o R o W e b A e A

e s

“wrETr——
5 Sy SR

. A TABLE A2 (CONTINUED)
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS TREATED WITH DDT

o 2 g e ———— -

"CORTROL (VEH)
01-r018

LO¥ DOSE
01-r021

HIGH DOSE
01-r022

SOVARY - (19)
CYSTADENGHEA, HOS 1 (5%)
GRANULOSA-CELL TUHNOR

37
2 (5%)

24)
.1 (4%)

NERVOUS SYSTENM

NONE

SPECIAL SENSE OBGANS

MOUSCULOSKELETAL SYSTEN
*RIB : (20)
CHONDROMA

BODY CAVITIES

*ABDUNINAL VISCERA ’ (20)
PIBROSABCCHA

(50)
1 (2%)

{50}

- (50)

{50) .
1 (2%)

ALL OTHER SYSTENS N

OMENTUN
CABRCINOMA, NOS, METASTATIC

———————— s m—a—- e mm - - ——————— -——

ANINAL DISPOSITION SUMMARY

" ANIMALS INITIALLY IN STODY 20
NATURAL DEATH® 4
MORIBUND SACBIFICE 1
SCHEDULED SACRIPICE
ACCIDENTALLY KILLED
TERAINAL SACRIFICE : 15
ANIMAL MISSING

a_INCLUDES_AUTCLYZED ANINALS

S50

39

S0
12

kL)

8 NUNBER OF ANIMALS WITH TISSUE EXAMINED HICROSCOPICALLY

® NUMBER OF ANIMALS WECROPSIED

u
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. TABLE A2 (CONCLUDED)
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS TREATED WITH DDT

CONTROL (VEH) LO¥ DOSE BHIGH DOSE
.01-ro18 Pt FO21 01-P022
TUROR SOAMARY
TOTAL ANINALS WITH PRIMARY TUMORSe 16 38 27
TOTAL PRIMARY TUMORS 28 63 [
TOTAL ANIBNALS WITH BENIGN TURORS 16 35 22
TOTAL BEMIGN TUMNORS 27 52 23
TOTAL ANINALS WITH MALIGNANT TOMORS 1 . 8 9-
TOTAL BALIGHAKT TUMORS 1 9 12
TOTAL ANIMALS WITH SECONDARY TUNORSS 1 1
TOTAL SECONKDARY TUMORS . 1 6
TOTAL AFIBALS WITH TUMORS UHCBBTII!-I
BENIGN OR MALIGNANRT 2
TOTAL UBCERTAIN TURORS 2

TOTAL ANIMALS VITH TUMORS UNCERTAIN-
PRIMARY OR METASTATIC
TOTAL UNCERTAIN TUMOBRS

® PBIMARY TUMORS: ALL TUBORS EXCEPT SECONDARY TUNMORS
SECONDARY TUMORS: BETASTATIC TUMORS OR TUMORS INVASIVE ISTO AN ADJACENT ORGAN
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APPENDIX B
SUMMARY OF THE INCIDENCE OF NEOPLASMS T
IN MICE TREATED WITH DDT
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. TABLE Bl
°  SUMMARY OF THE INCIDENCE OF NEQPLASMS IN MALE MICE TREATED WITH DDT

- e oy e e o - ———-

’ : CONTROL (VEH) LOW DOSB HIGH DOSE
02-8042 02-8043 02-8044

ANINALS INITIALLY IV STUDY 20 50 €0

ANINALS NECROPSIED 19 49 50

ANIMALS BXAMIBED HISTOPATHOLOGICALLY** 19 49 <0

k' INTEGUMENTARY SYSTENM

*SKI¥ ’ (19 {u9) 150)
PIBROMA 1 (5%) : 1 (2%) 1 (2%)
PIBROSARCCHA 1 (2%)

RESPIBATORY SYSTEN

$LUNG (19) (49) (48)
ALVEOLAR/BRONCHEIOLAR ADENOMA 1 {5%) 1 {2%)

[ - - -

HEMATOPOIETIC SYSTEM

SHULTIPLE ORGANS (19) u9) (50)
MALIG.LYAPHOMA, LYNPHOCYTIC TYPE 1 (2%)
MALIG.LYNPHOMA, HISTIOCYTIC TYPE 1 2%)
SKIDNEY (19) (469) (48)
MALIG.LYMPHOMA, LYMPHOCITIC TYPR 1 (2%)

CIRCULATORY SYSTEN

NONE

-— —m—— ———— . o - = o S e " - -

TIGESTIVE SYSTEA

) S$LIVER (19) (49) (48)

E HEPATOCELLULAR CARCINOMA 2 (M%) 1 (2%) 1 {2%)
1

: DRINARY SYSTEA
‘ __HOHE_:

¢ HUMBER OF ABINALS VITH TISSUER EXAMINED MICROSCOPICALLY
¢ NUMBER OF ANINALS NECBOPSIED

#% EXCLUDES PARTIALLY AUTOLYZED ANIMALS T

B-3
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TABLE B1 (CONTINUED)
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE TREATED WITH DDT

TR INR L Ll F e o pre U S

CONTROL (VEH) LOW DOSE HIGH DOSE
02-8042 © 02-8043 02-8044
ENDOCRINE SYSTENM
$THYROID o“n (a1 (45)
POLLICULAR-CELL ADENOMA 1 (2%)
REPRODUCTIVE SYSTEN
NONE
NERVOUS SYSTEN
#BRAIN (19) (49) (L)
EPENDYNCHNA 1 (2%)
SPECIAL SENSE ORGARS .
NONE
MUSCULOSKELETAL SYSTER
NONE
EODY CAVITIES
NONE
ALL OTHER SYSTEMS
NONE
ANINAL DISPOSITICH SUMMARY
ANIMALS INITIALLY IK STUDY 20 50 50
NATURAL DEATH? 14 - 45 42
MORIBUNL SACRIFICE
SCHEDULED SACRIFICE
ACCIDENTALLY KILLED 2
TERMINAL SACRIPICE 6 3 8

ANINAL MISEING

2 INCLUDES AUICLYZED ANIMALS

¢ NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

® RUMBER OF ANINALS NECROPSIED

ik

000144
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TABLE B1 (CONCLUDED)
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE TREATED WITH DDT

. CONTROL (VEH)  LOW DOSE BIGH DOSE
02-8002 02-8003 02-808a ,
TUNOR SUMRARY
TOTAL ANINALS WITH PRIAAAY TUNOASS 3 3 o
TOTAL PRINARY TUMORS s 6 5
TOTAL AHIBALS WITH BEHIGH TUNORS .2 2 .2
TOTAL BENIGN TUNORS - ] ' 2 2
TOTAL ANIAALS WITH MALIGNANT TOWORS 2 s . 3
TOTAL MALIGNANT TUNORS 2 . 3

TOTAL ANINALS #ITH SBCOMNDABRY TUMORSS

TOTAL SECCNDARY TUMORS

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGH OR MALIGNANT
TOTAL UMCERTAIN TUMORS

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PRIXMARY OB METASTATIC
TOTAL UNMCEBTALN TUNOBS

® PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUROBS :
¢ SECONDARY TUNORS: NETASTATIC TUMORS OR TUBNORS IMNVASIVE INTO AN ADJACENT ORGAN
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TABLE B2

6397

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE TREATED WITH DDT

HIGE DOSE
C2-F046

CONTROL (VEH) LOW DOSE
02-p042 02-P045
ANINALS INITIALLY I STUDY 20 S0
ANINALS MISSING
ANINALS NECROPSIED 20 u9
ANIBALS EXABMINED RISTOPATHOLOGICALLY** 20 22
INTEGUMENTARY SYSTEN
NONB
RESPIBATORY SYSTEM
$LUNG (20) 21
ALVEOLAR/BECNCHIOLAR ADEKOMA 1 (5%)
HEMATOPOIETIC SYSTEA
SMULTIPLE ORGANS (20) we
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 2 (u%)
#SPLEEN (20) (22)
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE
$MESENTERIC L. NODE . (20 (20)
MALIG.LYMPHONA, HISTIOCYTIC TYPE 1 (5%)
CIRCULATORY SYSTEM
HONE
DIGESTIVE SYSTEN
#LIVER (20) (22)
HEPATOCELLULAR CARCINOMA i 1 (5%)
HEMANGIOSARCOHNA oy A 1 (5%)

UBRINARY SYSTEN

RONE

¢ HUMBER OF ANIMALS WITH TISSUE EXAN
® NUMBER OF ANIMALS NECROPSIED
#% EXCLUDES PARTIALLY AUTOLYZED ARIMALS

INED MICROSCOPICALLY
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s TABLE B2 (CONTINUED) _
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE TREATED WITH DDT

. CONTROL (VEH) LOV DOSE HIGH DOSE
4 02-2042 . 02-FP045 02-PO46
ENDOCRINE SYSTEN
#PITUITARY (19) - (15) (25)
CHROMOPHOBE ADENOMA 1 (5%) . 1 (7%)
$THYR0ID ; (20) (22) (27)
POLLICULAR-CELL ADENOMA B 1 (4%)
POLLICULAR-CELL CARCINOMA 1 (5%) N
C-CELL ADENOMA 1 (4%)
REPRODUCTIVE SYSTEM )
#MANMARY GLANE (20) (49) (46)
ADENOCARCINCHA, NOS 1 (5%)
$OVARY (20) 21 (2n
CYSTADENCRA, HOS 1 (5%) :
NERVOUS SYSTEN
NONE
SPECIAL SENSE ORGANS I
NOHE

e . = =~ = = A - = " A - — - —

HUSCOLOSKELBTAL SYSTEM

BODY CAVITIES .

HONE ,
ALL OTHER SYSTEAS
HONE ' >
¢ NUB3ER OP ANINALS WITH TISSUE EXANISED MICROSCOPICALLY
* NUMBER OP ANINALS NECROPSIED
/ .
B-7
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TABLE B2 (CONCLUDED)
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE TREATED WITH DDT

CONTROL (VER) LOW DOSE H1GH DOSE
02-r042 02-P04S 02-P046
ANIBAL DISPOSITION SUANARY
ANINALS INITIALLY IN STUDY .20 S50 50
NATURAL DEATHD 5 13
MORIBUKD SACRIFICE
SCHEDULED SACRIPICE
ACCIDERTALLY KILLED
TERAINAL SACRIPICE 20. 45 26
ANIMAL MISSING 1
@ INCLUDES AUTCLYZED ANINALS
TUNOR SUMMARY
TOTAL ANIEALS WITH PRINARY TURORS®* 2 8 , 10
TOTAL PRINARY TURORS 8 12
TOTAL ANIBALS WITH BERIGN TUMNORS - 2 2 2
TOTAL BENIGH TUMORS 2 2
TOTAL ANINMALS SITH MALIGEANT TUMORS 1 6 9
TOTAL SALIGSANT TURORS 6 «10

TOTAL ANIRALS WITH SECONDARY TUHORSS
TOTAL SECONDARY TUMORS |

TOTAL ANIMALS WITH TUMORS UNCERTAIR-
BENIGN OR BALIGNART
N\ TOTAL UBCERTAI¥ TUMORS

t

TOTAL ANIMALS RITH TOBORS UNCERTAIN-
PBISARY OR METASTATIC
TOTAL UNCERTAIR TUNORS

¢ PRINARY TUMOBS: ALL TUBORS BXCEPT SBCONDARY TURORS
# SECONDARY TUBORS: METASTATIC TUBORS OB TUMORS INVASIVE I¥TO AH ADJACENT ORGAN
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APPENDIX C

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN. RATS TREATED WITH DDT
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. TABLE C1 >
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS TREATED WITH DDT

CONTROL (VEH) LOW DOSE HIGE DOSE
0t-s018 01-8019 01-8020
ANINALS ISITIALLY IN STUDY 20 50 50
ANINALS NECROPSIED : 20 50 S0
ANIMALS BXAMINED HISTOPATHOLOGICALLY ** 19 46 49
INTEGUMENTARY SYSTEA
*SKIN . - (20) (50) (50)
EPIDERMAL INCLUSION CYST - A 1 (2%)
INPLAMMATION, NOS T 1 (5%) 3 (6%)
*#SUBCUT TISSUE : (20) (50) (50)
BPIDERMAL INCLUSION CYST 1 (5%) 2 (u4%)
ULCBR, NOS 1 (2%)
ABSCESS, NCS 1 (5%) 2 (4%)
RESPIRATORY SYSTEN
$LUNG (19) . (24) (23)
PNEUMONIA, CHRONIC MURINE 2 (1Y% S (21%) 4 (17%)
CALCIUN DEPOSIT -1 (5%)
HEMATOPOIETIC SYSTEM
#SPLEEN (19) (22) (22)
HEMORRHAGE 1 (5%)
ABSCESS, NOS 1 (S%)
ANGIECTASIS 1 (5%)
HENATOPOIESIS 1 (5%) 1 (5%) 4 (18%)
$MESENTERIC L. NODE (16) (21) (19)
CONGESTION, NOS 1 (SX)
HEMORRHAGE T2 {10%)
CIRCULATORY SYSTEN
*HEART (19) (28) (22)
- _HINERALIZATIQN 1_{u%)

4 NUMBER OF ANIAALS WITH TISSUE EXAMINED MICROSCOPICALLY
® NUNBER OP ANINALS NECROPSIED

#* EXCLUDES PARTIALLY AUTOLYZED ANIMALS

c-3
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TABLE C1 (CONTINUED)
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS TREATED WITH DDT

08— Y S

1

|
\
\

==

\ . ’ CONTROL (VEH) LO¥ DOSE HIGE DOSE
01-1018 01-8019 01-8020
: ABTERIOSCLERCSIS, HOS 1 (5%)
\ CALCIUN DEFOSIT 2 (11%) 1 (u%) 1 (5%)
: ) CALCIPICATION, NOS ] 1 (u%)
S$RYOCARDION (19) (24) (22)
INPLANNATICN, KOS . 7 (371%)
DEGENBRATION, KOS 2 (11%) 4 (17%) S (23%)
* SENDOCARDIUN (19) (24) {22)
- : HYPERPLASIA, NOS 2 (11%) 1 (ux) 1 (5%)
T . 1
- *AORTA (20) (50) (50
1 . AHTERIOSCLEROSIS, NOS 3 (15%) 9 (18%) 2 (4%)
CALCIUM DEPOSIT 1 (2%) -

DIGESTIVE SYSTEN X X |

. #SALIVARY GLAND (1) (1)
'y INPLANBATICH, NOS : 1 (100%) ,
: PIBROSIS 1 (100%) - .
: SLIVER (19) wy (1
X - CYST, NOS 1 (2%) 1 (2%)
i INPLAMNATION, NOS : 2 (11%) 11 (25%) 7 (17%)
i R METANORPHOSIS PATTY 1 (5%) 20 (u5%) 16 (39%)
: HYPERPLASIA, NOS 1 (2%)
‘- *BILE DUCT (20) (50) (50)
v HYPERPLASIA, NOS : 3 (6%) 1 (2%)
! . . |
$PANCREAS (18) @zn . (22)
THROMBOS1IS, NOS 1 (6%) : ‘
PERIARTERITIS 3 (17%) 1 (5%) .2 (9%)
: ABTERIOSCLEROSIS, ¥OS 1 (6%)
i CALCIUM CEFOSIT . 1 (5%)
I / $STOHACH (19) (25) (26)
ME INPLAMMATICN, NOS 1 (%)
# ULCER, POCAL A 2 (8%) 2 (8%)
: CALCIUN CEEOSIT 5 (26%) 3 (12%) 3 (12%)
by ’ - #DUODENUN ok (19) 22y ' (22)
. INFLAMMATICN, NOS i - 1 (5%)
v
i $COLON (19) (20) (20)
. PABASITISH 2_(10%)
i ’ ¢ NUMBER OF ANIMALS KITH TISSUE EXAMINED MICROSCOPICALLY

A * NUMBER OF ANIMALS NECROPSIED
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TABLE C1 (CONTINUED) »
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS TREATED WITH DDT

CONTROL (VERH)

LOW DOSE BIGH DOSE
01-8018 01-8019 01-8020
ORINARY SYSTEM

¢KIDNRY (19) . (28) (26)
CYST, NOS 1 (4%)
PYPLONEPHRITIS, NOS 1 (4%) 1 (4%)
INPLAMMATICN, CHRONIC 17 (89%) 17 (61%) 18 (69%)
CALCIUM DEEOSIT 4 (21%) 4 (14%) 1 (4%)

#URINARY BLADDER (19) (22) (21)
INFLAMMATICN, HOS 1 (5%)

BEDOCBINE SYSTEM
$PITUITARY (19) . (22) @y
CYST, NOS - 2 (9%)
HYPBRPLASIA, NOS 1 (5%)
e
$ADRZNAL - (19) (23) @2n
ANGIECTASIS 3 (13%)

#THYROID (19) -(45) (49)
POLLICULAR CYST, XOS 1 (S%) - 4 (9%) 5 (10%)
HYPERPLASIA, C-CELL 3 (16%) 3 (7%) 1 (2%)
HYPERPLASIA, POLLICULAR-CELL 4 (9%) 7 (13%)

#PARATHYROID (19) (40) ) (89)
HYPERPLASIA, MNOS 5 (26%) 8 (20%) 5 (10%)

REPRODUCTIVE SYSTEN

*MAMMARY GLANEC (20) (50) (50)
GALACTOCELE 1 (2%)

*SEMINAL VESICLE (20) (50) (50)
DILATATION, NOS 1 (2%)

INPLAMMATICN, NOS 1 (5%) 1 (2%)
ABSCBSS, NOS S 1 (2%)

$TESTIS (19) (20) 23)
CALCIUM DEPOSIT 2 (11%) 1 (5%)

ATROPHY, ¥OS 6 (32%) 8 (a0%) 9 (39%)

*EPIDIDYNIS (20) (50) (50)
ATBOPHY. NOS 3_115%) 5_110%) 7_(1u4%)

# NUMBER OF ANINALS WITH TISSUE BXAMINED BICROSCOPICALLY
® NUAMBER OF ANIMALS NECROPSIED
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TABLE C1 (CONCLUDED) -
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS TREATED Wﬂ'ﬂ DDT

CONTROL {VEH) LO¥ DOSE BIGHE DOSE
X 01-8018 01-8019 01-8020
NERVOUS SYSTEN
NONE
SPECIAL SENSE CRGANS
SEYE (20) (50) : (50)
PANNUS 2 (10%)
SYNECHIA, ANTERIOR 1 (5%)
MOUSCULOSKELETAL SYSTEE h
NONB
BOLY CAVITIES )
SPERITONEON (20) (50) (50)
INPLAMNATICH, KOS 1 (2%)
*PERICARDIUN (20) (50) (50)
INFLAMMATICH, NOS 2 (10%) o
*B@PSENTERY (20) (50) (50)
AuTBRIOSCLEBOSIS, ¥OS 2 (10%)
ALL OTHER SYSTENS !
NONE
SPECIAL MORPHOLOGY SOUMMARY
NO LESION REPORTED 1 s
NECROPSY PERF/NO HISTO PERFORBED 3 1
AUTO/HECROPSY/NO HISTO 1 1

4 NOMBER OF ANIMALS WITH TISSUE EXASINED HIC!OSCOPICALL! .

* NUMBER OF ANIMALS NECROPSIED
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TABLEC2
SUMyARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS TREATED WITHDDT

CONTROL (VBH) LO¥ DOSB HIGH DOSB

01-2018 01-P021 01-p022
ANISALS INITIAILY IN STUDY 20 50 0
ANINALS WECROPSIED 20 50 50
ANINALS BXANINED HISTOPATHOLOGICALLY** 19 46 44
/ - === .
THTEGUNBNTARY SYSTEM
sSKIN (20) (50) : (S0)
INPLANNATICN, HOS 2 (4%)
HYPERKERATOSIS - st 1 (2%)
$SUBCUT TISSUE . (20) (s0y (50)
ABSCBSS, M¥0S 1 (2%)
RESPIRATORY SYSTEM
N SLUNG (19) (37) (29) N
PNRUNONIA, CHRONIC MURINE 3 (16%) 4 (11%) 4 (14%) N
HENATOPOIETIC SYSTEN
$SPLEEN (19) 37 (23)
INPLANNATICN, NOS 1 (3%)
HENATOPOIESIS 2 (11%) 1 (4%)
) eeses S - - - -——
CIRCULATORY SYSTEM
$MYOCARDIUN (19) 37 (23)
INPLANNATION, NOS 1 (3%)
DEGENERATION, NOS 3 (16%) 5 (14%) 2 (9%)
SEHDOCARDIUN (19) (37 (23)
HYPERPLASIA, NOS . 1 (8%)
R DIGESTIVE SYSTEN
SLIVER (19) . (u2) . {38)
CYST. NOS : 2_1{5%) 1 (18%)

¢ NUMBER OF ANINALS UITH TISSUE EXAMIMNED MICROSCOPICALLY
* NUNBER OPF ANINALS NECROPSIED
#% EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE C2 (CONTINUED)
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS TREATED WITH DDT

CONTROL (VEH) LOW DOSE HIGH DOSE
01-P018 01-7021 01-r022
INPLAMBATICN, NOS 1 (5%) 4 (10%) 2 (5%)
BETANORPHOSIS PATTY LENSRE Y
HYPERPLASYA, BOS 2 (5%)
*BILE DUCT (20) (50) (5C)
DILATATICK, NOS 1 (5%) 1 (2%)
HYPERPLASIA, KOS 1 (2%)
$PANCREAS (19) (38) (24) :
PERIARTERITIS 1 (4%) -
$STO#ACH (19) * (38) (29)
OLCER, FPOCAL 2 (%) 4 (14%)
#COLON (19) 37 (23)
PARASITISH 1 (5%) 1 (3% 1 (uy)
URINARY SYSTEE
SKIDNEY (19) (38) 25)
INPLAMNATICH, CHRONIC 5 (26%) 6 (16%) 6 (2u%)
ENDOCRINE SYSTEM
SADRENAL (19) (38) (24)
INPLARBATICN, NOS 1 (u%)
ANGIECTASIS 1 (5%)
$THYROID (19) (u5) (43)
POLLICULAR CYST, NOS 2 (4%) 4 (9%)
HYPPRPLASIA, C-CELL 2 (11%) 8 (18%) 3 (71%)
HYPERPLASIA, POLLICULAR-CELL 1 (5%) 3 (%)
$PARATHYROID (19) (45) (43)
HYPERPLASIA, KOS 1 (5%)
REPRODUCTIVE SYSTEM
SAAMMARY GLANT (20) (50) (50)
GALACTOCELE 1 .(5%) 1 (2%) 1 (2%) .
*VAGLRA (20) {50) (50)
POLYP 1 0% _

¢ NUMBER OF ARINALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED

c-8
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TABLE C2 (CONCLUDED)

6397

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS TREATED WITH DDT

OSSR A D B AT A At RTINS AR YRS A

CONTROL (VEEH) LO¥ DOSE BIGH DOSE
01-7018 01-F021 01-F022
$0TERUS (19) (43) (3N
HYDROMETRA 3 (16%) 4 (9%) 3 (10%)
INPLAMMATION, NOS 1 (2%)
#$UTBRUS/ENDOBETRIUN (19) (43) (3N
HYPERPLASIA, CYSTIC 5 (12%) 5 (16%)
$OVARY . £{19) (3n (24)
CYST, NOS 2 {(11%)
FOLLICULAR CYST, HOS . 1 (5%)
INPLAMNATION, HOS . ) 1 (3%)
BERVOUS SYSTEM ,
NONE
SPECIAL SENSE ORGANS
NONE
BUSCULOSKELETAL SYSTEA
NONE
BODY CAVITIES
BONE
ALL OTHER SYSTENS
NONE
SPECIAL BORPHOLOGY SUMNARY
¥O LESION EEPORTED 3 ]
NECROPSY PERFP/NO HISTO PERPORMED 1 4 4
2

AUTO/BBCRCPSY/NO HISTO

# SONBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUNMBER OP ANINALS NECROPSIED
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TABLE D1
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE TREATED WITH DDT

CONTROL (YEH)  LOW DOSE HIGH DOSE
02-n042 02-2043 c2-n04s

ANIAALS INITIALLY IN STUDY 20 50 ' 50

ANTSALS NECRORSIED 19 49 50

ANIMALS EXANINED RISTOPATHOLOGICALLY** 19 49 50
INTEGUNENTARY SYSTES

*SKIN : ] - 119 (9) (50)
INPLANBATICH, KOS T 1 (2%)
CALCIOA DEFOSIT 1 (2%)

*SUBCOT TISSUE (19) (19) (50)
EPIDERAAL INCLUSION CYST . 1 (2%)
ULCER, NOS ‘ 1 (2%)
ABSCESS, BCS 1 (5%) 1 (2%)

BESPIKATORY SYSTEN
woug
HENATOPOLETIC SYSTEM

#SPLEEN (18) S @n (48)
AMYLOIDOSIS 11 (61%) 42 (89%) 3€ (79%)

$CERVICAL LYMPH HODE (16) (u3) ()
EDENA, HOS 1 (6%)

INPLABNATICH, NOS 1 (6%)

$HESENTERIC L. NODE (16) (43) (45)
ISPLANNATICH, HOS 6 (38%) 4 (9%)

$INGUINAL LYMPH NODE (16) (83) («s)
EDENA, HOS _ 1 (6%)

INPLANBATICN, HOS 1 (6%)
CIBCULATORY SYSTEN
) $HEART (19) (9) (48)
ABYLOIDOSIS : 1 (25)

& NUMBER OF ANINALS WITH TISSUE BXASINED AICROSCOPICALLY
* NUNBER OF ANIMALS NECROPSIED
#* EXCLUDES PARTIALLY AUTOLYZED ANTMALS
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TABLE D1 (CONTINUED)
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE TREATED WITH DDT

CONTROL (VEE) LO% DOSE HIGR DOSE
02-18042 02-8043 02-5044
CALCIUS CEPOSIT 3 (6%)
S$MYOCARDIUN (19) (49) (48) §
. INPLAMMATICN, NOS 1 (2%)
¢ENDOCARDIUR (19) u9) (48)
INPLAMMATICH, NOS 1 (2%)
CIGESTIVE SYSTERM
$LIVER (19) (49) (48)
INPLANBATICH, NOS 1 (2K)
AMYLOIDOSIS 3 (16%) 20 (41%) 25 (52%)
HYPERPLASIA, NODOLAR 2 (%)
#STOMACH (19) (49) (5€) ' .
CALCIGN DEPOSIT 2 (11%) 3 (6%) 1 (2%) .
$COLON (19) (49) . (T3 )] '
INPLABBATICN, KOS 1 (5%)
PARASITISA 1 (2%)
*«RECTOA (19 (49) (50)
PHOLAPSE 1 (5%)
ORINARY SYSTEM,
$KIDNBY (9 (49) (u8)
HYDRONEPHROSIS 2 (11%) )
cYsT, KOS 1 (2%) :
PYELONEPHRITIS, NOS . 2 (4%) 3 (6%)
INPLABNATICH, CHRONIC 11 (58%) 28 (57%) 35 (73%)
ANYLOIDOSIS 11 (58%) 37 (76%) 37 (717%)
SURINARY BLALDER (19) un (48)
INPLAMBMATICN, NOS 1 (2%)
ENDOCRINE SYSTEN )
P -
¥ONE :
REPRODUCTIVE SYSTER
$PROSTATE (18) (46) 7N
HBAZICH, NOS 2.111%)

¢ NUMBER OP ANINMALS WITH TISSUR EXABINED HICROSCOPICALLY

® NUBBER OF ANIBALS BECROPSIED

D-4
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iy TABLE D1 (CONCLUDED)
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE TREATED WITH DDT

}
2
Lt
i3
19
1 4
k-
i
b2

CONTROL (VEH) Lo¥ DosE HIGH DOSE
02-2082 02-8043 02-m044
STESTIS (19) (9) : ©7n
ATROPHY, NOS 1 (2%)
*EPIDIDYALS a9 (49) (5C)
GRANULOMA, SPERNATIC 1 (2%)
KERVOUS SYSTEM - e
HONE
SPECIAL SENSE CRGANS
HONE . - ; '
!
WOSCULOSKELETAL SYSTEN
NONE

HOWE
ALL OTHER SYSTENS
HONE
SPECTAL MOBFHOLOGY SUNMARY
b Hu LESION REPORTED 3 3 3
£ AUTO/NECROESY/HISTO PERF 1 V1 4
=k AUTOLYSIS/NO NECROPSY 1 1
15 ¢ HUMBER OF ANIMALS WITH TISSUE EXANINED MICROSCOPICALLY-
9 e NOUMBER OP ANINALS WECROPSIED
4 i
} 7 ’
} ¢ )
-3 k
8
5
3
3
f : : D-5
: .
i
i s

i 0G0160




" TABLE D2
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE TREATED WITH DDT

CONTROL (VEH) LOV DOSE BIGE DOSE
02-FOU2

02-p0US 02-POuU6

ANINALS INITIALLY IN STODY 20
ABINALS SISSING

ANINALS NECROPSIED . 20
ANIBALS EXAMINED HISTOPATHOLOGICALLY** 20

50 S0

: 1
49 a6
22 27

RESPIBATORY SYSTEN

HONE

HESATOPOIBTIC SYSTEN

#SPLEEN (20)
HYPERPLASIA, RETICULUS CELL
HEMATOPOIESIS

(22) (26)
1 (4%)
1 (u%)

CIRCULATORY SYSTEM

NONE

TIGESTIVE SYSTEN

SLIVER (20)
HYPEBPLASIA, NODULAR
ANGIECTASIS

$PANCREAS (19)

ATROPHY, NCS . 1 (5%)

SPANCREATIC DUCT (19)

CYST, NOS 1 (5%)

#$STONACH e (20)
ULCER. FPOGAL

@y (27
1 (5%) 1 (4%)
2 (9%)

(22) (26)
(22) (26)

(22) (26)
1_(5%)

4 BUMBER OF ANIAALS VWITH TISSUE EXAMINED BICROSCOPICALLY

® NUMBER OF ANIMALS NECBOPSIED
** EXCLUDES PARTIALLY AUTOLYZED ANIMALS

D-6
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TABLE D2 (CONTINUED)
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE TREATED WITH DDT

CONTROL (VEH) LOW DOSE HIGH DOSE
02-7042 02-2045 €2-r046
URINARY SYSTES
NONE
ENDOCRINE SYSTER
#THYROID - 220 {22 127
HYPERPLASIA, POLLICULAR-CELL 1 (8%)
REPRODUCTIVE SYSTEN
’§ff SHAMMARY GLAND (20) ®9) (a6)
iE GALACTOCELE 1 (5%)
? 9 SUTERUS (20) (22 2n
H 5 HYDRONETRA 4 (20%) 2 (9%) 1 (4%)
; g INFLAMMATICN, NOS 6 (30%) 2 (9%) 3 (11%)
% 3 #UTELKUS/BEDCHETRION (20) (22) 27
K HYPERPLASIA, CISTIC 3 (15%) 5 (23%) 6 (22%)
% 3
f{ $0VARY/OVIDUCE (20) (22) 27
¥ INFLABBATICN, KOS 1 (8%)
b 2
E $0VARY (20) 2 (27)
E 3 CYST, HOS 3 {15%) 3 (te%) 3 (11%)
3 INPLANNATICN, NOS 2 (10%) 2 (10%) 2 (71%)

BEBRVOUS SYSTEM

| [+]. 1]

SPRBCIAL SENST CBGANS

AUSCULOSKELETAL SYSTES

— ol

# BUNBER OP ANINALS VITH TISSUE EXANINED BICROSCOPICALLY
¢ NUBBEBR OF ANIMALS NECBOPSIED
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TABLE D2 (CONCLUDED)
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE TREATED WITH DDT

CONTROL (VEH) LO¥ DOSE HIGH DOSE

02-7042 02-FO45 02-PO46
BODY CAVITIES
*PERITONBUN . (20) (49) (a6)
INFLANBMATION, NOS 1 (5%)
ALL OTHER SYSTEMS
NONE
SPECTAL MOEPHCLOGY SUMMARY
NO LESION FEPORTED 4 6 6
ASINAL BISSING/NO NECROPSY 1
NECROPSY PERF/NO HISTO PERFPORMED 27 19
AUTO/NECROPSY/HISTO PERF 1 1
AUTOLYSIS/NO NECROPSY 1 3

¢ NUMBER OF ANINALS WITH TISSUE EXAMINED MICROSCOPICALLY
¢ NUMBER OF ANINALS NECROPSIFD

D-8 :
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SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN RATS TREATED WITH TDE
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TABLE El
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS TREATED WITH TDE

CONTROL (VEH) LOW DOSE HIGH DOSE

01-1033 01-%03u 01-%035
ANIMALS INITIALLY IN STUDY 20 ' 50 50
ANINALS NECROPSIED 20 50 50
ANINALS EXAMINED HISTOPATHOLOGICALLY**® 20 S0 47

INTEGUMENTAPY SYSTEN

*SUBCUT TISSUE (29) (50) (50)
FIBRONA . =6 (20%) 2 (4%)

BESPIRATORY SYSTEN ‘

; $LUNG (20) (19) (20)
ALVECLAF/BRONCHIOLAR ADENORA 1 (5%

HENATOPOIETIC SYSTEN

*MULTIPLFP ORGANS (20) (50) . (50)
MALIG.LYMPHOBA, LYMPHOCYTIC TYPE 1 (2%)
MALIG.LYMPHOMA, HISTIOCYTIC TYPF 1 (2%)
$SPLEEN (20) (20) (20)
HEMANGICSARZOMA 4 (20%)
CIRCOLATCRY SYSTEN
HONE
DIGESTIVE SYSTEN
SLIVER (29) 27) (38)
HEPATOCFLLULAR ADENOMA 1 (5%)
HEPATOCELLULAR CARCINCMA 1 (4%) 2 (5%)
ORINARY SYSTEM
#K IDNEY (20) 27 20)
MIXEL _TUMOR, MALIGNANT 1_{5%)
¢ NUMBER OF ANIMALS WITH .TISSUF FXANINED MICROSCOPICALLY
. * NUMBPR CP ANIMALS NECPOPSIED
#**EXCLUDES PARTIALLY AUTOLYZED ANIMALS : .
t
E-3
7
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\
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TABLE E1 (CONTINUED)
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS TREATED WITH TDE

CONTROL (VEH) LO¥ DOSE HIGH DOSE
01-8033 01-0034 01-8035
! HANARTOMA 2 (10%) )
ﬁ SURIFARY BLADDER (19) (20) (23)
i PAPILLOMA, KOS : 1 (4%)
ENDOCRINE SYSTER ) ~ ' ‘
$PITUITARY (20) (26} (25)
CHROMOPHOBE ADENONA 1 (5%) - T (27%) S (20%)
GLIOMA, NOS 1 (u%)
$ADRENAL _ (20) (19) 20)
PHPOCHROMOCY TOMA 1 (5%) 1 (5%)
$THYRCID : (19) (49) (89)
ADENCHA, NOS 1 (2%)
POLLICULAR-CELL ADENOMA 1M (22%) 9 (18%)
POLLICULAR-CELL CARCINOMA 1 (5%) 6 (12%) ‘3 (6%)
C-CELL ADENIMA 1 (5% 4 (8%) 1 (2%
C-CELL CABCINOARA 4 (8%) 2 (&%)
$PANCRPATIC ISLETS (20) (19) (22)
ISLET-CPLL ADENONA 1 (5%)°
REPEODUCTIVE SYSTEH
$HAMMARY GLAKD (20) (50) (50)
PIBROADENONA 1 {2%)
NERVOUS SYSTEH
$BRAIN (20) (19 20)
GLIOMA, NOS 1 (5%)

MUSCULOSKELETAL SYSTEM Ed
NONE

¢ NOMBER OF ANIMALS WITH TISSUE EXAMINED NICROSCOPICALLY .
® NUMBER OF ANIEALS NECROPSIED ’ i
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TABLE E1 (CONCLUDED)

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

CONTROL (VTH) La¥V DOSE

HIGH DOSE
01-1035

01-1033 01-n034
BODY CAVITIPS
STUNLCA VAGINALIS (20) (50)

NESOTHEIIOMA, NGOS

ALL OTHER SYSTEMS

NONFE

e FEY P p—— - - - = = 48— > =

- &

ANIMAL DISPOSITION SUMMARY

ANIMALS INITIALLY IN STUDY 20 50
NATURAL DEATH2 12 23
MORIRUND SACRIFICE
SCRETULFD SACRIFICE
ACCIDENTALLY KILLED
TERMINAL SACRIFICE 8 27
ANIMAL MISSINS

@ INCLUDES AUTOLYZED ANINALS

TUMOR SUMMARY

TOTAL ANIMALS WITH PPIMARY TUMNORS* 7 33
TOTAL PRIMARY TUMORS 10 45

TOTAL ANIPALS WITH BENIGN TUMORS 7 .22
TOTAL BENIGN TUMORS 9 27

TOTAL ANIMALS WITH MALIGNANT TUNORS 1 "%
TOTAL MALISNANT TUNORS 1 18

TOTAL ANIMALS RITH SECONDARY TUMORS#
TOTAL SECONDARY TUMORS

TOTAL ANIPEALS WITH TUMORS UNCERTAIN-
BENIGN OP MALIGNANT
TOTAL UNCERTAIN TUMOBS

TOTAL ANIMALS WITH TUMORS UNCERTAIN~
PRIMARY OF METASTATIC
TOTAL UNCERTAIN TUMOES

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS

50
19

n

# SECONDARY TUNORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN

- —————————— - - - . - - - ————— - - Y ——— v~




TABLE E2
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS TREATED WITH TDE

N

CONTROL (VEH)  LOW DOSE BIdH DOSE

01-p033 01-P036 01-P037
ANIEALS INITIALLY IN STUDY 20 at 50
ANINALS NECROPSIED 19 49 u9
ANINALS EXAMINED HISTOPATHOLOGICALLY** 19 48 u9
INTEGUMERTARY SYSTEN
*¢SUBCUT TISSUE ‘ (19) u9) (49)
SQUANODS CELL CARCINOMA 1 (2%)
SARCORA, HOS 1 (2%)
PIBRONA 2 (11%)
FIBROSARCOMA 2 (11%)
LIPONA 3 (6%)
LIPOSARCONA 1 (2%)
BESPIRATORY SYSTEM
BONE
HEMATOPOIETIC SYSTEM
¢NULTIPL? ORSANS (19 (u9) (49)
MALIG. LYMPHOMA, LYRPHOCYTIC TYPE 1 (5%)
MALIG.LYMPHOMA, HISTIOCYTIC TYP? 1 (5%) ‘ 1 (2%)
*#SUBCUT TISSUE/AXILLA (19) 49) (49)
BALIG.1YMPHOMA, HISTIOCYTIC TYPE 1 (5%)
SPANCREAS (19) (25) (30)
BALIGNANT LYNPHOMA, NOS 1 (u%) :
#KIDNEY (19) (25) (29)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 1 (3%)

CIRCULATCRY SYSTER
HONE

¢ NUMBER OF ANIWALS WITH TISSUE EXAMINED MICROSCOPICALLY
¢ BUABER OP ANIMALS NECROPSIED
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS = -

i

6 : .




el
F o g S

S

4

\

y TRrle)

4

g

3

ch g1

B
B
¥
P
b4
&
e

i
i
!
H

s 155 s ot 1B GO

e ap s

—_—

AT T

Py

By

TABLE E2 (CONTINUED)
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS TREATED WITH TDE

CONTROL (VFH) LOV DOSE HIGH COSE
01-7033 01-P036 01-7037
DIGESTIVE SYSTEN
$LIVER (19) (32) 40)
HEPATOC ELLULAR CARCINOMA 1 (S5%). 3 (8%)
#PA NC REAS . (19) (25 30)
SQUANOUS ZELL CARCINGMA, MZTASTA 1 (%)
URINARY SYSTEM B e
HONE -
BNDOCRINE SYSTEM
$PITUITARY (19) . {30) (33)
CHRONOPHOBE ADENOMA 4 (21%) 1 (47%) 12 (36%
SADRENAL (19) 2n ) (29)
CORTICAL ADENONA 1 (3%)
CORTICAL CARCINONA 1 (3%)
PHEOCHRONOCYTONA 1 (4%)
$THYROID (19) (u8) (50)
POLLICULAR-ZELL ADENOMA : 6§ (13%) 5 (10%)
POLLICULAR-CELL CAPCIROHNA 2 (11%) S (10%) 1 (2%)
C-CELL ADENOMA 1 (5% 2 (u%) 1 (2%)
C-CELL CARCININA 1 (5% 2 (ux) 4 (8%)
#PARATHYROID {1 m (Q)]
° ADENCMA, NOS 1 (100%)
#PANCPREATIC [SLETS (19) 25y . 30)
ISLET-CELL ADENCMA 2 (11%)
REPRODUCTIVE SYSTEM ,
SMAMMARY SLAND (19) (49) (39)
ADENOCARCIKOMA, NOS 1 (2%) 1 (2%)
PIBROADTNONA 7 (371%) 13 (27%) 10 (20%)
#UTERUS (L)) (30) (36)
SQUANOUS SELL_CARCINONA 1_(3%) 1_£3%)

* HUMBER CF ABINALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NFCROPSIED
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TABLE E2 (CONTINUED)
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS TREATED WITH TDE

~

o . ————————— - " > - " W B S-S S = - - e

CONTROL (V EH) LOW DOSE HIGH DOSE

01-P023 01-P0236 01-7037
LEIOMYOSARCOAA 1 (5%)
ENDOMPTRIAL STROMAL POLYP 1 (5% 6 (20%) . 8 (22%)
#0OVARY . (19) (26) - (30)
GRANULOSA~CELL TUMOR . T (3%)

- - . - - e T e REAEe e See .S e eae -

NERVOUS SYSTE#M

$BRAIN (9 (26} (28)
ASTROCYTONA 1 {us)

- e o e e - " - = e = - - - - - -

SPECIAL SENSE ORGANS

NONE

MUSCULCSKELFTAL SYSTEM

NONE

- - - - - - - . - - -

BODY CAVITI®S

*ABDOMINAL VISCERA (19) (49) (49)
FIBROSARCONA 1 (2%)

ALL OTHER SYSTEMS

NORE

....... - P -

ANINAL CISPOSITION SUHHARYI

ANIMALS INITIALLY IN STUDY 20 S50 50
NATURAL DEATH2 8 12 16
MORIBUND SACRIPICE
SCHEDULED SACRIFICF
ACCIDENTALLY KILLED
TERMINAL SACRIPICE 1" 38 a3
ANIMAL MISSING-

-
-~

@_INCLUDES ADTOLYZED_ ANINALS s -

# NUMBPB OP ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY .
* NUMBER OP ANIMALS NECROPSIED .

E-8 ‘
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ik 2}
ik ‘ TABLE E2 (CONCLUDED) N
; ‘ SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS TREATED WITH TDE
; i : CONTROL (V °H) - LO¥ DOSE HIGE DOSB
: gt 01-r033 01-F036 01-p037
if TUMOCR SUMMARY
b
= TOTAL ANTMALS RITH PRIMARY TUNORS#* 17 35 36
. TOTAL PPIMARY TUMORS 28 S4 57
iE :
f%A : TOTAL ANIMALS VWITH BENIGN TUMORS 13 30 30
ﬁ' TOTAL BENIGN TUMORS 18 42 40
B TOTAYL ANIMALS WITH MALIGHNANT TUMOBRS 10 12 15
B TOTAL MALIGNANT TUMORS - . a 10 12 16
¥‘{ TOTAL ANIMALS WITH SPCONDARY TUMORSS 1
3 3 TOTAL SECONCARY TUMORS 1
5

TOTAL ANIFALS WITE TUMORS UNCERTAIN-
BENIGN OR MALIGNANT 1
TOTAL UNCERTAIN TUMOPS

,
13

TOTAL ANIMALS WITH TUMORS UNCERTATN-
PRINARY OP METASTATIC .
TOTAL UNCERTAIN TUMOFS ’

ol iy

e

1

L1k byt I kel
W
-

PRIMARY TUMOKS: ALL TUMORS EXCEP™ SECONDARY THMORS
# SECONDABRY TUMOKS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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APPENDIX F

SUMMARY OF THE INCIDENCE OF NEOPLASHS

RS A B B de 1153

T Y T T A A B AP AT e A YR YT 0 A 7. 1 P SH

IN MICE TREATED WITH TDE

RE PNty

I AT I T AL AT YRR PR TH A0 ) TN RS W NI SRR b el 1 IERTRR R RRRT T N CTRIONTIO NI IRE ] MRey TR o0 Wi el

00017<




s

s o

P

3

4k

6397

pehit

b

TABLE F1 . e
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE TREATED WITH TDE

T

b i i 2 Iy AN g RS o
L R R ey

CONTROL (VEH) LO¥ DOSE HIGH DOSE
02-1029 . 02-#030 02-1031
ANINALS INITIALLY IN STUDY 20 50 50
ANINALS MISSING 1 1
k. ANINALS NEC POPSIED 18 49 50
* ANIMALS EXAMINED HISTOPATHOLOGICALLY** 18 49 49
- T T T TR TTTTTTmETTTYTTT
H & INTEGUMENTARY SYSTEM
| 4
5 . #SKIN (18) {a9) (50)
iR SESACPOUS ADEKONA 1 (2%)
b PIBROM A ’ 1 (2%)
i H PIEPOSARCONA .- 1 (2%)
3 ?;4 e .
iE *SUBCOT TISSUE (18) (49) (50}
i 4 SEBACEOUS ADENOMA : _ 1 (2%)
{lgA PIERONA 3 (17%) 2 (4%)
i‘{ PIBROSARCOMA 1 (6%) 2 (4%) 1 (2%)
3 > - T T T T e o
b RESPTRATORY SYSTEN
z.y SLUNG (18) (29) (35)
iE: HEPATOC FLLULAR CARCIKOMA, METAST 1 (3%)
i ALVEOLAR/BRONCHIOLAP ADENONA 1 (6%) 4 (14%) 1 (3%)
H 5 ALVEOLAP/BRONCHIOLAR CARCINOMA 1 (3%) 1 (3%)
-
H HEMATOPOIETIC SYSTER »
3 *NULTIPLE ORGANS o (18) (49) (50)
i MALIG.LYMPHD¥A, HISTIOCYTIC TYP® 1 (2%) 1 (2%)
; v
i #KIDNFY (18) (35) (40)
i MALIG.1YMPHOMA, HISTIOCYTIC TYPE 1 (3%)
-2 o L L e e e .-
o CIRCULATOPY SYSIENM
i NONE
‘ ............ R - ———— - - - - —— - - - - - - ——— - - - - - -—--
! DIGESTIVF SYSTEN
i SLIVER A (18 - (84 (50)
HEPATOCFLLULAR _CARCINOYA 2_{11%) 12_(27%) 16_[28%)

# NUMBEF OF ANIMALS WITE TISSU? EXASINED MICROSCOPICALLY
* NUMBEPR OF AKIMALS NFCROPSIED
*#*EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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. A TABLE F1. (CONTINUED)
: SUU“L&RY("’THEINCIDENCEC“’NEOPLASMSINILALE!“CE11UB¥TEDV"11!TDE

CONTROL {VEH) LOW DOSE HIGH DOSE
02-8029 02-n030 02- 8031

URIVARY SYSTEM

SUBINAPY RLADDER (18) (24) (22)
PAPILLOMA, NOS 1 (6%) 1 (4%)

e L R R S P R T L L [P R PR R ittt ikt g

ENDOCRINE SYSTER

REPRODUCTIVE SYSTEN

SEPIDIDYAIS (18) (49) (50)
LIPOMA 1 (6%)

NERVOUS SYSTEM

MUSCULOSKELPTIAL SYSTES

®SKELETAL RUSCLE 18) (49) 59
-FIBROSAPCONA 1 (2%)

BODY CAVITIES ;

ALL OTHEF SYSTENS
‘ --BOBE - H

¢ HUMBER OP ANIYALS WITH TISSUE EXA®IRED MICROSCOPICALLY
¢ BUMBYR OP ANIMALS ¥PCROPSTED

o
&

F-4
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TABLE F1 (OCONCLUDED)
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE TREATED WITH TDE
:‘7 A
' ............ coaccaee -—— ———-
b
] CONTROL (VEH) Lo¥ posE HIGH DOSE
02-1029 02-1030 02-8031
ANINAL DISPOSITION SUNMARY
15 ANINALS INITIALLY IN STUDY 20 50 50
i &2 NATOURAL DEATHD 6 19 22
3 NORIBUND SACRIFICE
SCHEDULED SACRIPICE
1 ACCIDENTALLY KILLED 1
X TERNISAL SACRIPICE 13 30 27
4 : ANIMAL WISSIN3 1 1
7 @ INCLUDES AUTOLYZED ANTHALS
e TUNCR SUEBA FY
i TOTAL ANTMALS WITH PPTMABY TUMORS® 8 19 19
o - TOTAL PFISARY TUNORS 9 25 22
TOTAL AVIBALS WITH BENIGN TUNORS 3 7 4
ik TOTAL BESIGN TUHORS 6 7 a
& TOTAL AWINALS WITH SALIGNANT TUMORS 3 " 17
i 2 TOTAL MALIGHANT TUMORS 3 18 18
il TOTAL ANIMALS WITH SRCONDARY TUNORSS 1
= TOTAL SECOMDASY TUMORS 1
1 TOTAL AIMALS WITH TUORS UNCERTAIN-
: BENIGH OB MALISHANT
1k TOTAL UNCERTAIN TUMORS
iE * TOTAL ANINALS WITH TUNORS UNCPRTAIN-

PBINARY OR METASTIATIC
TOTAL UNCERTAIN TUMORS

-f 4 ® PRINABY TUNDRS: ALL TUMORS EXCEPT SECOMNDARY TUMORS
¢ SECONDARY TUNORS: MEZTASTATIC TUNORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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" TABLEF2
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE TREATED WITH TDE

CONTROL (VEH) LOW DOSE HIGH DOSE
02-7029 02-7030 92-P031
ANIMALS INJTIALLY IN STUDY 20 50 50
ANINALS MISSING 1 3
ANISALS NFCFOPSIED 20 49 47
ANIPALS EYAMINED BISTOPATHOLOGICALLY** 20 49 . 47

INTEGUMENTAFY SYSTENM

NONE
RESPIRATORY SYSTEN
SLONG (20} 27m) (15)
ALVECLAP/BRONCHIOLAR ADENONMA 3 (11
ALVFOLAR/BRONCHIOLAR CARCINOMA 1 (4%) 1 (71%)
HEMATOPOIPTIC SYSTEM
*MOLTIPLE ORGANS (20) (49) “7)
MALIG.1.YMPHOMA, LYMPHOCYTIC TYPF 1 (2%
MALIG.L YMPHOMA, HISTIOCYTIC TYPY 1 (5%) 2 (4%) 1 (2%)
NALIGNANT LYMPHOMA, MIXED TYPE 1 (2%)
SLUNG (20) (27 (15)
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 1 (u%)
SLIVER {20y {u8) (47)
MALIG.LYMPHOMA, LYMPHOCYTIC TYP® 2 (u%)

CIRCULATCRY SYSTENM
NONE - (

- . - — - — e — - ——————————— — -

DIGESTIVE SYSTEN

#$LIVER (20) . . (u8) Coum
HEPATOCELLULAR ADENONA ) 1 (2%).
HEPATOCFLLUL AR CARCINONA e - 2 (u%) 3 (6%)

URINARY SYSTEN
NONE

¢ NUMBER OP ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
® NUMBER OF ANIMALS NECROPSIED

**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE F2 (CONTINUED)
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE TREATED WITH TDE

CONTROL (V EH) LOW DOSE HIGH DOS®
02-7029 02-7030 02-r031

ENDOCRINE SYSTEM

noNE
REPRODUCTIVE SYSTEN
SRANNARY GLAND 20} @9 (87)
ADENCCABCINONA, MOS - 21 (5%)
SUTERUS . (19) (31 (23)
ENCONPTPIAL STRONAL POLYP 1 (3%)
¥BRVOUS SYSTEN
woxne
SPECIAL SENSE OR3ANS
NONE
#USCULOSKELPTAL SYSTEN
uowe
BODY CAVITIES
your

ALL OTHER SYSTEMS
HONE

¢ NUMBER O® ANIMALS WITH TISSUE EXAMINED RICROSCOPICALLY
g ¢ BUMBER OP ANIBNALS MWPCROPSIED
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TABLE F2 (CONCLUDED)
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE TREATED WITH TDE

- - = - - > P = e T o - e T -

CONTROL (VER) LO¥ DOSE HIGH DOSE
02-P029 02-P7030 02-P031
ANIMAL DISPCSITION SUBMARY
ABINALS INITIALLY IN STUDY 20 50 50
NATORAL DEATHD 1 8 3
MORIEUND SACRIPICE A
SCHEDULED SAZRIFICE
ACCIPENTALLY KILLED 1
TERWINAL SACRIFICE 18 41 T
ANIPAL MISSING 1 3
8 INCLUDES AUTOLYZZD ANIMALS
TUNCR SUMMABY
TOTAL ANTMALS WITH PRTMARY TUMORS® 2 13 6
TOTAL PRINARY TUMORS - 2 1 6
TOTAL ANTMALS WITH BENIGN TUMORS u 1
TOTAL BENIGN TUMOPS 4 1
TOTAL ANTXALS WITH MALIGNANT “TUMORS 2 10 5
TOTAL MALIGNANT TUMORS 2 10 5

TOTAL ANIMALS WITH SECONDARY TUMORS®
TOTAL SECONDARY TUMOPRS

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR HALIGHNANT
TOTAL UNCERTAIN TUNOES

"TOTAL ANIMALS WITH TUFORS UNCERTAIK-
PRIMARY OP METASTATIC
TOTAL "INCEETAIN TUMOES

= PRIMARY TNMORS: ALL TUMNORS FXCEPT SECONDARY TUNORS
¢ SECONCARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE IRTO AR ADJACENT ORGAN
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APPENDIX G

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN RATS TREATED WITH TDE
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1
3 o2
. B TABLE G1 i
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS TREATED WITH TDE
K . ’
'2 CONTROL (VEH) LO¥ DOSE BIGH DOSE
; 01-8033 01-8034 01-8035
1 e ANIMALS INITIALLY IN STUDY 20 50 50
iE: ANINALS NECROPSIED 20 50 50
2 ANINALS EXARNINED HISTOPATHOLOGICALLY®*® 20 50 87
{ INTEGUNENTARY SYSTEN
X .
o sSKIN (20) (50) (50)
H EPIDERMAL INCLUSION CYST 1 (2%)
%._' INPLANMATION, HOS . ~ 1 (5% 2 (4%) :
H : GRANULOPMA, NOS T 1 (2%)
i CALCION DEPOSIT ) 1 (2%)
;’ HY P ERKPRATOSIS ’ 2 (u%)
H & ACANTHO SIS 2 (u%)
B VERRUCA 1 (2%)
3
h #SUBCUT TISSUE (20 - (50 {50)
f ; ABSCESS, NOS 1 (2%)
g 0 TTTTmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
ik RESPIRATORY SYSTEA
! e *NASAL CAVITY (20) 50) {50)
] 2 INPLAMMATION, NOS : 1 (2%)
{ ?( -, ‘ .
SRR $TRACHEA . (20) (19) (20)
: INPLANMATION, KOS 1 (5%)
i SLUNG g - (20) (19) {20)
A PNEUNMONIA, SHRONIC MUBINE 5 (25%) 6 (32%) 7 (35%)

§
S

4

HEEATOFOIETIC SYSTER

4 $SPLEEN “(20) (20) (20)

3 ATROPHY, HOS 1 (5%)

7 HEMATOPOIES IS . 1 (5%

B 2 eescccecsweccessveccceseccca - - - -
i CIRCULATORY SYSTENM

’ SEEART - T (20 (24 (22)

E: : CALCION DEPQSLT . 1_(5%) 2_(8%)

# NUMBER OF ANINALS WITH TISSUE EXANINED MICROSCOPICALLY
® NUNBER OF ANIMALS NECROPSIED
*%EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE G1 (CONTINUED)
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS TREATED WITH TDE

6397

e mmtsar i aes s so——y ohe e

CONTHOL (V FH) LOW DOSE HIGH DOSE
01-1033 01-2034 01-%035
cTeT TTTETETssesssees - sEmmese i
$HYOCARDIUR (20) (28) (22)
DEGENEPATION, NOS 9 (45%) 3 (13%) 6 (27%)
$EEDOCARDIUN (20) (24) (22)
INPLANMATION, NOS 1 (5%) N
HYPERPLASIA, NOS 1 (a%)
*AOBTA * {20) (50) (50
INPLARMATION, NOS 1 (2%)
ARTERIOSCLEROSIS, HOS 4 (20%) 6 (12%)
DIGESTIVE SYSTEM .
SLIVER (20) 2n (38)
CYST, NOS 2 (5%)
INPLANNATION, HOS 2 (10%)
BETAMOR PHOSIS PATTY 1 (5%) 5 (19%) & (11%) .
. 1
*BILE DUCT (20) (50) (50) !
HYPERPLASIA, NOS 1 (5%) 1 (2%) 1 (2%) :
SPANCREAS (20) (19) {22) :
PERIARTERITIS 2 (10%) 3 (14%)
N !
#STONACH (20) @n (24) ;
INPLANBATION, NOS 2 (T%) ;
ULCER, FOCAL 1 (5% 2 {1%) .
CALCIOR DEPOSIT 3 (15%) 5 (19%) 1 (u%) i
T A cTTTETTTETTTRT T i
URINARY SYSTENM
$KIDVEY (20) (20 (20)
CYST, NOS 1 (5%)
PYELONEPHRITIS, NOS 1 (5%)
INPLAMNATION, CHRONIC 12 (60%) 11 (55%) 12 (60%)
CALCIUM DEPJSIT 2 (10%)
ENDOCRINE SYSTEN
$PITUITARY {20) (26) (25) -
CYST, ROS 1 (%) ‘
SADREFAL (20) 19) (20)
ANGIPCTASIS 1_[5%)

# NSUMBER OPF ANIEALS WITH TISSUE EXASINED MICROSCOPICALLY

¢ NOMBER OP ANINMALS WECROPSIED
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Y2

it

D
Hit

-
ki
e _TABLE G1 (CONTINUED)
! SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS TREATED WITH TDE
1 A
‘i ’;1"
CONTROL (VEE) LOV DOSE HIGH DOSE
01-5033 01-8038 01-8035
S$THYROID 09 (49) (89)
AR POILLICULAR ZYST, NOS 2 (s%) 4 (8%)
| 24 HYPERPLASIA, C-CELL 1 (5%) 2 (4%) 2 (4%)
] HYPBRPLASIA, POLLICULAR-CELL 2 (N1%) 5 (10%) 6 (12%)
I #PABATRYROID .M M (2
& HBYPERPLASIA, NOS 4 (57%) 7 (100%) 1 (50%)
N A- -------- 0-----—-""""'-‘-"'—-‘--'---‘-°---""‘-‘-'--‘-""--°--’--' ‘‘‘‘‘‘‘‘‘
g BEPRODUCTIVE SYSTEM
Er $PROSTATE . -(19) “an (20)
Ex HEMORRHAGE 1 {S%)
2 INPLANNATION, NOS . 1 (5% 1 (5%)
B *S ENINAL VESICLE (20) (50) : (50)
| HEMORREAGE : 1 (2%)
< $TESTIS (19 (19) @y
ps: INPLARBATION, KOS 1 (4%)
i CALCIUE DEPOSIT 2 (11%) :
2 ATROPHY, N3S 4 (21%) 7 (371%) 2 (9%)
‘{ *EPIDIDYALS (20) (50 - (50)
bt INPLAMMATION, HOS 1 (S%) 1 (2%)
p: CALCIUM DEPOSIT : : ' 1 (5%
z ATROPHY, BOS 1 (5%) 1 (2%
y e ——— - S
s NBRVOUS SYSTER
i $BRAIN (20 (9 0
e HENOREHAGE 1 (5%)
e e accceccacn= mmmceceescescmcemmmememmem——e—eeeee—e——-
o SPECIAL SENSE OKGANS
‘ SEYE ) (20) (50) (50)
B PANBUS - 1 (5%
R SYNECEIA, ANTERIOR 1 (5%
3 CATARACT 1 (5%) 2 (4%
)2 22000000 ecescesccsccecccsscccccescsesosrosaccesssomsosooes - - - - - - ——-—— -

BUSCULOSKELETAL SYSTENM

fxatadu it

s

HONE .

v

% NUSBEP OP ANIMALS WITH TISSUE EXARINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED s
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TABLE G1 (CONCLUDED)
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS TREATED WITH TDE

CONTROL (V EH) LO¥ DOSE HIGE DOSE
01-1033 01-8034 01-8035
BODY CAVITIES
*ABDOMINAL CAVITY (20) ~(50) (50)
BEMORRHAGE : 1 (2%)
*RESENTERY (20) (50) {50)
ARTERIOSCLEROSIS, NOS . 4 (20%)
ALL OTHER SYSTENS
NONE.
SPECIAL ROPPHOLOGY SUMMARY
NO LFSION REPORTED ' 4 6
NECROPSY PERF/S0 RISTO PERPORMED 1
AUT C/NECROPSY /HISTO PERP 1
AUTO/NECROPSY/NO HISTO 2

# NUMBER OF ANIMALS WITH TISSUE EXAMINED BICROSCOPICALLY
® NUMBER OF ANIMALS NECPOPSIED
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13 *TABLE G2
g SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS TREATED WITH TDE
13 .
3
ik
i ) . ) CONTROL (VEH) LOW DOSEB HIGH DOSE .
IE 01-P033 01-P036 01-F037
| 5 ettt emmcmcmcscccsecasenm.
4 73 ANINALS INITIALLY IN STUDY 20 50 50
] A ASINALS HPCROPSIED 19 a9 . 49
‘2 ABISALS FXANINED HI STOPATHOLOGICALLY®** 19 48 49
|
; INTEGUMENTARY SYSTEN
k] 7 N
ik NONE
ik RESPIBATCRY SYSTEN
9 LUNG ‘ ’ “119) (26) (28)
E: PHBUMONIA, ZHRONIC MURINP 1 (5%) 1 (4%) 4 (%)
3 e HENATOPOIETIC SYSTEH
|
Bl $BONE MARROW (19) i 25) - (28)
¥ METAMORPHOSIS PATTY 1 (5%)
K #SPLEEN (19 ©2n (30) :
i HEMORRAASE Ot (3%)
g HEMATOPOIESIS 3 (16%) 1 (uX) 4 (13%)
| SCEBVICAL LYNPH BODE (N (26) @2n
b1 4 INPLANMATION, NOS 1 (%)
3 #NESENTERIC L. NODE an (26) 27
% HEBORRHAGE 1 (6%)
XK escecececsscssssssesscssscosscsasesasssses cnon - - - ——-
T
Ik CIRCULATCRY SYSTER
i
i $HEART (19) (25) (29)
H 1 THROMBOSIS, NOS 1 (u%) 1 (3%)
Fe 4 $MYOCARDIUN (19) (25) (29)
i INPLANMATION, HOS 1 (4%)
: DE GENERATION, NOS . 1 (4%)
9 .
; H S$ENDOCARDIUN (19) (25) (29)
bl S ASIA. NOS 1.42%)
L $ HUMBER OP ASNINALS WITH TISSUE EXANINED MICBOSCOPICALLY
k7 ® NUMBFR OP ANINALS WECROPSIED
o *SEXCLUDES PARTIALLY AUTOLYZED ANIMALS
¥
i¥
H
k3
H 2
¥
i
:
5 3
i
; G-1

000134




TABLE G2(CONTINUED)
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS TREATED WITH TDE

CONTROL (V EH) LOW DOSE HIGH DOSP
01-P033 01-7036 01-P037

DIGESTIVE SYSTEN )

SLIVER (19) (32) (40)
CYST, NOS 2 (6%) 1 (3%)
FULTILOCULAR ZYST 1 (5% 2 (5%)
INPLANBATION, KOS 2 (6%)

METAMORPHOSIS FATTY 1 (3%)

¢LIVER/CENTRILOBULAR (19) (32) (40)
DEGENERATION, NOS 1 (3%)

*BILE DUCT 09 (L3))] (49)
DILATATION, HOS 1 (2%)
HYPERPLASIA, NOS 1 (2%) 2 (u%)

$PANCREAS (19) (25) (30)
INPLANMATION, NOS 1 (3%)
PERIARTERITIS 1 (59

$STOMACH (19) (30) (33)
ULCER, POZAL 2 (11%) 3 (10%) 2 (6%)

SLARGE INTESTINE (19} (25) (27
INFLAMMATI ON, NOS 1 (a%)

$COLON 19) {25) @n
PARASITISH 3 (12%)

URINARY SYSTEM

$KIDNEY {19) (25) (29)
HYCRONEFHROSLS 1 (ux)

CYST, NOS 1 (5%) i
INPLAMMATION, CHRONIC 4 (21%) 10 (40%) 13 (U5%)
CALCIUN DEPISIT 1 (5% 1 (u%)

ENDOCRINE SYSTEM

#ADRESAL (19) (2N 29)
ANGIFCTASIS 2 (11%) 3 (11%)

$THYROID (19) (88) (50)
POLLICULAR ZYST. 1_(2%)

¢ NUMBER OF ANIBALS WITH TISSUE EXAMINED MICROSCOPICALLY

® NUMBER OF ANIMALS NECROPSIED
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TABLE G2 (CONTINUED)

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS TREATED WITH TDE

CONTROL (V EH) 10¥ DOSE HIGH DOSE
01-7033 : 01-P036 01-P037
HYPERPLASIA, C-CELL 2 (11%) 4 (8%) 5 (10%)
HYPERPLASIA, POLLICULAR-CELL 1 (5% 2 (3% 3 (6%)
$PABATHYROID (&)} Q)] Yy
BYPPRPLASIA, NOS 1 (100%)

BEPRODUCTIVE SYSTEA

SMANNARY GLAKND (19) (49) (49)
GALACTOCELE 1 (2%)

SVAGINA (19) (589) @9y
_INPLANMATION, NOS 2 (4%) 2 (u%)
POLYP 2 (4%)

SUTERUS (19) (30) 36)

HY CRONETRA S (26%) 1 (3%) S (14%)
CYST, NOS 1 (3%)
INPLANBATION, NOS 1 (5% 2 (7%) 1 (3%)

$UTERUS/ENDOBETRIUN (19) (30) (36)
HYPERPLASIA, NOS 1 (3%)

HYPERPLASIA, CYSTIC 3 (10%) 4 (11%)

SOVARY (19) (26) (30)

. CYST, HOS 1 (3%)

WERVOUS SYSTEM

HONE

BODY CAVITIES

_RONE

¢ NUMBER OF ANINALS WITH TISSUE EXASINED MICROSCOPICALLY

* NUMBER OP ANINALS NECROPSIED

000186




TASBLE G2 (CONCLUDED)
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS TREATED WITH TDE

CONTROL (VER) LOV Dose AIGH DOSE
01-r033 01-Pr036 01-r0237
ALL OTHER SYSTENS
BONE
SPECIAL BORPHOLO3Y SUMMARY
NO LESION REPORTBD 7 [
AUTO/NECROPSY/NO HISTO 1
AUTCLYSIS/BO NECROPSY 1 1 1
s r-
G-10 .
i
e . e ——— e ——————— -+ = =
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APPENDIX H
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SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN MICE TREATED WITH TDE
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TABLE Hi
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC

6397

LESIONS IN MALE MICE TREATED WITH TDE

CONTROL (VEH) 108 DOSE

-BIGB DOSB -
02-8029 02-1030- 02-8031

ASIPALS INITIALLY I¥ STUDY 20 50 S0

ANINALS NISSING 1 ]

ANIEALS MECROPSIED 18 a9 50

ANINALS PXANINED RISTOPATEOLOGICALLY®® 18 Q9 89

INTRGUABHTAPY SYSTER

¢SKIN (18) ®9 (59)
INPLANNATION, BOS 2 (1Y) 7 (108) 3 (6%)
CALCIPICATION, ¥OS 1 (2%)
AYPERKERATOSIS * (6%)
ACANTHOSIS 1 (6%)

RESPIRATORY SYSTES

*ACCEBSSCRY SINGS (18) ‘(a9) (50)
INPLANNATION, ¥OS 1 (6%)

sLUNG (18) 129) {39
PNEUNONIA, THRONIC NORINE 1 (3%)

HERATOPOIZTIC SYSTEN

#SPLERN (18) 2n (26)
ANYLOIDOSES 1 (a%) 3 (129
HENATOPOIBSIS 3 (11%) 2 (8%)

SNESENTERIC L. NOOE KR} (25) (23)
INPLANMATION, NOS 219

CIBCULATORY SYSTER

SRYOCARDIUN (18} (713 (22)
DEGENERATION, BOS 1 (6%

DIGESTIVE SYSTEA

SLIVER {(19) (88) {50

—_DEGENERATION, NOS 1 468

¢ SUNBER OF ANINALS GWITH TISSUER EBXARINED NICROSCOPICALLY
® NUNBER OPF ANIAALS NECROPSIED
**EXCLUDES PARTIALLY AUTOLYZRED ANIMALS
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TABLE H1 (OONTINUED)
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE TREATED WITH TDE

CONTROL (V ER)

02-8029

LOW DOSE
02-1030

INFARCT, NOS
ABYLOIDOSIS

CALCIUN DEPOSIT
HYPERPLASIA, NDDULAR

®RECTUN
PROLAPSE

(89)

URINARY SYSTEM

eXIDNEY
HYCRONZPHROSIS
CYST, KOS
POLYCYSTIC KIDKEY
PYELONEPHRITIS, NOS
INFLAMMATION, CHRONIC
ABYLOIDOSIS
CALCIUN DEPJSIT

(18)
1 (6%)

2 (11%)

(35)
2 (6X%)

1 (3%)

12 (34%)
6 (17%)

ENDOCRINE SYSTEB

SADRENAL
INFLANSATIOR, NOS

BEPRODUCTIVE S&STEH

¢MAMMARY GLAND
GALACTOCELE

SPREPUC?Y
INFLAMNSATION, KOS

*PREPUTIAL SLAND
INFLAMNBATION, NOS

$TESTIS
ATROPHY, NOS

SEPIDIDIANIS
GRANULOMA, SPERBATIC

(49)
1 (2%)

(49)

1 (2%)
(49)
(25)

(a9)

NEBRVOUS .SYSTEM
BEOKRE

(50)

(50)

(25)
2 (8%)

(50)
2 (u%)

¢ NUMBER OF AMIMALS WITH TISSUE EXANINED MICROSCOPICALLY

® NUMBER OF ANIMALS NECROPSIED

0G01390
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“TABLE Hi (CONCLUDED)
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE TREATED WITR TDE

TR

CONTROL (VER) LO¥ DOSE HIGH DbSB
02-8029 02-1030 02-8031

AL L

H
i et crscccecccacenceneranan : meeccncccan= -
i
5 SPECIAL SENSE ORGABS
NONB

MUSCULOSKELFTAL SYSTEAM

iR A
W AT o

$RUSCLE BIP/THIGH ' (8) {49) (50)
PAFASITISH 1 (6%)

- - o~ - - - - - o - - -

En O
g

—te—eme-.

BODY CAVITIES ] i

nibi
L
S

i

NONE

- > = " " = P " - - " - 8 o Y P e " B D 0 P L > " ™ W = - ———

E ALL OTHER SYSTENS '
NONE

- - = - - - - - - B

SPECIAL MOPPHOLIGY SUMMARY

¥O LESION REPORTED 1 19
; ANIBAL RISSING/BO NBCROPSY 1
o AUTO/NECROPSY/RISTO PERF 1
AUTC/NPCROPSY/NO HISTO , 1
.= . AUTOLYSIS/NO NECROPSY 1

¢ NUMBYR OP ARINALS WITH TISSUE EXANINED MICROSCOPICALLY
© YOMBER OF AMINALS NECROPSIED
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TABLE H2
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE TREATED WITH TDE

CONTROL (VFPH) LOW¥ DOSE HIGH DOSE

02-r029 02-F030 02-F031
ANIBALS INITIALLY IN STOUDY 20 S0 : 50
ANINALS EISSING 1 3
ANIMALS NECROPSIED 20 49 47
ASIMALS FXANINED HISTOPATHOLOGICALLY™* 20 49 47

e e et e e e S e R s LA A m e e e C e m et et eete et et e ——-——— -

INTEGUMNERTARY SYSTEM
NONE

RESPIRATORY SYSTEM

NONE
HEMATOPOIETIC SYSTEM
$SPLEEN (19) zn (16)
AMYLOIDOSIS 1 (5%)
HEMATOPOIES IS 3 (19%)

e r e st A _ e A, m e —- . ———————

CIRCULATORY SYSTEM

NOKE .
DIGESTIVE SYSTER )
$SMALL INTFSTINE (20) e -y
INPLAMMATION, NOS 1 (8%)

URINARY SYSTEM

#KIDNEY-

(20) (22) {14)
HYDRONBPHROSIS 1 (5%
AMYLOIDCOSIS 11 (50%)

ENDOCRINE SYSTEN
NONE

# BUMBEPR OF ANINMALS WITH TISSUE EiAHINED hICROSCOPIClLLY
* NUMBER OF ANIMALS NECROPSIED

**EXCLUDES PARTIALLY AUTOLYZED ANIMALS

0G0132
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TABLE H2 (CONCLUDED)

3 ~ SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE TREATED WITH TDE
- 4 CONTROL (VEH) LOW DOSE HIGH DOSE
3 02-7029 02-7030 02-7031

i HEPRODUCTIVP SYSTER
SUTERUS 19 (31 (23)
HY DRONETRA 11 (58%) 16 (52%) 7. (30%)
$UTERUS/ENDOMETRIUN (19) 31 (23)
INFLAAMATION, NOS 1 (5% & (13%) 3 (17%)
HYPERPLASIA, SYSTIC 1 (5%) ¥ (13%) 2 (9%)
SOVARY (19) (22) (16)
’ CYST, NOS _8 (21%) 5 (23%) 3 (25%)
INFLAMNATION, NOS 7 3 (14%) 2 (13%
NERVOUS SYSTEN
NONE
SPECIAL SPNSE OBGANS
HOKE
B 7 L L L T e e L L L L R R e et b o L]
E MUSCULOSFELPTAL SYSTEM
{5 NONE
g 3 N
tE BODY CAVITIES
iE #ABDOMINAL CAVITY (20) (89) ©n
g NECROSTS, PAT 1 (5%) 1 (2%)
i X2 eceesscsemccicccccceccsceccccecmceesceccecaccccsece-msues-escececceeccveesmace-me—e
i A
K ALL OTHER SYSTENS
£
§ £ NONE
% F SPECIAL HORPHOLOGY SUMMARY
x ;
iE NGO LESION REPORTED 6 10 23
g E : ANIMAL KISSIN3/NO NECBOPSY 1 3
1 7 T e e e ccmcmemccena —————
" ® NUMBER OF ANIMALS WITH TISSUE FXAMINED AICROSCOPICALLY ’
H 3 * NUMBER OF ANIMALS NECROPSIED
K
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TABLE 1k
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS TREATED WITH DDE

CONTROL(VEE)  LOW DOSE wIsE DoOSE
01-8028 01-2029 01-8030
ABIEALS INITIALLY IN STUDY 20 50 50
ANINALS HECROPSIED . 29 50 87
ANISALS EXANINED BISTOPATHOLOGICALLY®® 20 a9 e
INTEGUMENTARY SYSTEN
*SKIN (20) (50) s7)
PIBROMA i 1 (25 .
*SUBCUT TISSUE (20) (50) 67
PAPILLONA, NOS 1 (2%) 1 (2%
PIBROAA a (8%)
i PIBROSARCONA 1 (25)
ik RESPIRATORY STSTEM
sk NOHE
sk BENATOPOIETIC SYSTEN )
] A sspLEEN (19) 21 (19)
4 HEMANGIOSA RCONA 1 (5%)
b cvememmcecanea= emeenseccccanaacen S
:_:
v CIRCULATORY SYSTEM
‘% F SEEDOCARDION (20) (2% (25)

DIGESTIVE SYSTEM

*BILE DOCT (29) (50) (87)
CYSTADENONA, ¥OS 1 (2%)

ORINARY SYSTEA

$KIDNEY
----LIRQNA

(£4))

20

(20)
24128

§ NUNBER OF ANTMALS WITH TISSUB EXABINED BICROSCOPICALLY

-

-

® HUNBER OF ANINALS WEZROPSIED
#**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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- : "TABLE 11 (CONTINUED)
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS TREATED WITH DDE

CbETROL(VBH) LOW DOSE HISH DOSR
01-8028 01-n029 01-8030
LIPOSARCOMA 1 (5%)

e e s Rt s e o r - e C e er e s e s T et e e _ s - e aEaemereeas o

ENDOCRINE SYSTEN

SPITUITARY (18) (18) - {19) .
CARCINOEA, NOS . 1 (5%
CRROBOPHOBE ADENONA 4 (228%) .

$THYROID (20) (49) - 7
POLLICULAR-CELL ADERONA 2 (10%) 8 (16%) 8 (17%)
POLLICOLAR-CELL CARCINONA 1 (5%) 5 [10%) 2 (4%)
C-CELL ADENONA . 2 (10%) 1 (2% 1 (2%)
C-CELL CARCINONMA 1 {5%) : 1 (2%) .

$PANCREATIC ISLETS (20) (20) @1
ISLET-CELL ADENONA : 1 (5%)

R o e e e e e e - = - - o o = o e = = = P = o e @ * = -

R2PRODUCTIVE SYSTEN

SNANBARY GLAND (20) (50) “un
ADENOHA, KOS 1 (5%) .
PIBROADENOMNA g 1 (28

$PROSTAT® » (16) REN ’ (16)
SARCOMA, NOS 1 (6%)

$TESTIS (18) (19) (18)
INTERSTITIAL-CELL TUNOR : 1 (6%)

*EPIDIDYARIS ' (20) (50) un

LIPOMA 1 (5%)

e e R e e e e e e e a T e C GG r e e e A E e e crC r R e rt et et e E e Pt e P R R e rr—e —ra e — ...

NERVOUS SYSTEM

$BRAIN ' (9 (19) (18)
GLIONA, NOS . 1 (5%)

e e o o e e e o e o e e - - e o B o . = % o e = & @y - -
7

SPECIAL SENSE ORGANS N
HONE : R

et e e e D ot L Lk T L Ty S SO EPR

BUSCOLOSKELETAL SYSTEA

--BOEE ————— -

¢ NUMBER OF ANINALS WITH TISSOE EXANINED NICROSCOPICALLY
* HWUMBER OF ANINALS HECROPSIED

7000196
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TABLE 11 (CONCLUDED)
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS TREATED WITH DDE

CONTROL (VEH) LO¥ DOSE HISH DOSE
01-2028 01-8029 91-1039
BODY CAVITIES
E SABDONINAL CAVITY (20) (50) ®7)
g PIBROSARCONA 1 (28)
& -
{13 SHESENTERY (20) (s0) U7
% HEMANGIONA 1 (5%)
i .
P ALL OTHER SYSTEMS . .
4 HOWE
ANINAL DISPOSITION SUAMARY
3 ANINALS INITIALLY IN STUDY 2) 50 50
3 . NATORAL DEATH? 7 32 © 30
& MORIBUND SACRIPICE 1

SCHEDULED SACRIPICE

ACCIDENTALLY KILLED

TERAINAL SACRIPICE 13 18 15
ANINAL NISSING

TS R

@ INCLUDES AUTOLYZED AHIMNALS

g
7

3 TUNOR SUMBARY

;' TOTAL ANINALS VITH PRINARY TUNORS® 9 21 20

i .TOTAL PRIMARY TUNORS . M 29 20 .
'? TOTAL ANINALS VITH BENIGN TUMORS 5 15 15
ft TOTAL BENIGH TUNORS T . 20 ’ . 15
g: TOTAL ANINALS WITH SALIGMANT TURORS L] 9 5

. TOTAL BALIGHANT TOHORS 4 9 S

- TOTAL ANIBNALS WITH SECONDARY TUHORS#S
}i - : TOTAL SECONDARY TURORS

Iy b SR DAL AT i bR

TOTAL ANISALS GITH IUBORSAUICBBTAIN-
BENIGN OR MALIGHNANT
TOTAL UNCERTAIN TOMORS

st

G

3 TOTAL ANINALS WITH PUNORS UNCERTALN-~
4 PRIMARY OR HETASTATIC
TOTAL UNCERTAIN TOMORS

® PRINARY TUNORS: ALL TUMORS BXCEPT>S!COIDABY'TUHORS
¢ SECONDARY TUMORS: NETASTATIC TUNORS OR TUMORS INVASIVE INTO AN ADJACEZNT ORGAY
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TABLEI2

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

e e e R P T T T P e e

ANINALS INITIALLY IN STUDY
ANINALS HWECROPSIED

2
ANINALS EXAMINED HISPOPATHOLOGICALLY®*

IETEGOBEHTARY SYSTENM

*SUBCUT TISSUE
SQUANOUS CELL CARCINONA
SARCONA, XOS
PIBROSARCONA, HMETASTATIC
HEMANGIOSARCOMA

RESPIRATORY SYSTEM

HONE

HEBATOPOIETIC SYSTEAN

*HULTIPLE ORGANS :
SALIG.LYNPHONA, HISTIOCYTIC TYPE

*SUBCUT TISSUE/BACK
MALIG.LYNPROMA, HISTIOCYTIC TYPE

$SPLEEN
HENANGIOHMA

.CIRCOLATORY SYSTEM

$HEART
PIBROSARCONA

SAORTA
FIBROSARCONA, HMETASTATIC

ceccecccccwnccconcracar e enrensanan.

CONTROL (VEH) LO¥ DOSE HSIGHR DOSB
01-pn28 01-P031 01-F032
20 50 50
0 49 50
20 67 46
(20) (49) (50)
1 (5%) 1 (2%)
1 (2%)
1 (2%
1 (2%)
0) 29) (50)
2 (10%) 1 (28)
(20) (49) 50)
1 2%
(20) (30) (22)
1 (3%
(20) 29) (22)
1 (3%
(20) (u9) (50)

DIGESTIVE SYSTEN
BORE

¢ HUMBER OP ANIMALS WITH TISSUE EXAMINED NICROSCOPICALLY

* NUNBER OF ANINALS NECROPSIED
*¥EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE 12 (CONTINUED)
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.© SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS TREATED WITH DDE

& CONTROL (VEH) LOW DOSE HIGH DOSE
g 01-P028 01-p031 01-F032
I URINARY SYSTER
$KIDNEY . 29 (30) (23)
PAPILLOAA, KOS 1 (5%)
fu TUBULAR-CELL ADENJSHA 1 (4%)
5 ................................... D T kb L R e cescescvsreesaee -
3 ENDOCRINE SYSTEN
4 SPITUITARY (8 (33 27)
{1 CHRONOPHOBE ADENONA 9 (50%) 10 (39%) 14 (52%)
8 SADRENAL ’ (19) (30 (24)
i CORTICAL ADENONA _ 1 (3%) 1 (4%)
{4 $THYROID 9 (48) (u8)
; POLLICULAR-CELL ADESOMA 1 (5%) 6 (13%) 8 (17%)
s POLLICULAR-CELL CARCINONMA 1 (5%) 3 (6%) 4 (8%)
5 C-CELL ADENOHA s (10%) 1 (2%)
- C-CELL CARCINOHA 1 (5%) 3 (6%) 1 (2%)
b
1 REPRODUCTIVE SYSTEM
! *NANMARY GLAND 20) (49) (50)
ik ADENONA, NOS 2 (u%) 1 2%
4 ADENOCARCINONA, HIS 1 (5%) s {10%)
§. FIBROADENONA i S (25%) S {10%) 7 (14%)
B { - : .
g 2 *YAGINA (20) 49 (50)
ik LETONYOSARCONA 1 (5%)
k-4 .
’§ § $UTBRUS ) (19) (33) (23)
H i SARCOMA, ,NOS 1 (4%)
‘E LETON YOSARCONA 1 (4%)
iE ENDOSETRIAL STROMAL POLYP 3 (9%)
% 20VARY (19) 3 (30) 21
;%, CYSTADENONA, NHOS 1 (3%)
i -
% HERVOUS SYSTEN
ig HONE
§ i SPRCIAL SENSE ORGANS .
4 4 HONE
ik
i ¢ SURBER OF ANINALS WITH TISSUE EXANINED NICROSCOPLZALLY
1 ¢ NUMBER OF ANIMALS NECBOPSIED
H |
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S TABLE I2 (CONTINUED)
C SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS TREATED WITH DDE ‘
I ;
S
o . i e TmtEesseceescscsccccommcrccacacacocscneane - ccccan
|l ] N
S ! CONYROL (VEH) LO¥ DOSE HISH DOSE
LA L 01-r028 01-r031 01-p032
g .
: NUSCULOSKELETAL SYSTEM
i
; ' *SKOLL (20) . (49) (50)
OSTEOMNA ‘ 1 (2%)
i *SKELETAL MUSCLE ' (20) (49) (50)
i - PIBROSARCOHA 1 (2%)
BODY CAVITIES
*ABDONINAL CAVITY (20) (%9) (50)
PIBROSARCONA 1 (2%
_ 3
ALL OTHER SYSTEHS
H . HONE
: ANINAL DISPOSITION SUSNARY
ANINALS INITIALLY IN STODY 20 50 s9
NATURAL DEATH® 2 11 24
MORIBUKD SACRIPICE 2 2 3

SCHEDULED SACRIFICE .
ACCIDENTALLY KILLED
; TERMINAL SACRIFICE 16 37 23
: ANINAL BISSING

8_IFCLUDES_AQTOLIZED ANIBALS

§ HUMBER OP ANINALS WITH TISSUE EXABINED MICROSCOPICALLY
¢ NUMBER OP ANINALS NECROPSIED
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3 : TABLE 12 (CONCLUDED)
3 SUMMARY OFTHEINCIDENCE OF NEOPLASMS IN FEMALE RATS TR.EATEDWITHDDE
; e emcecvccccccccrescccecccrcrceacrerte At e ce e ca e e oe.
; . CONTROL (VEH) " LOW DOSE HIGH DOSE
E: : . 01-po28 01-r031 0t-ro032
' -------------------------.-------------------------.----------.---------------.----
- TUMOR SUMMARY
& :. TOTAL ANINALS WITH PRINARY TUNORS® 16 36 29
1 TOTAL PRINARY TUMORS 23 49 45
FL TOTAL ANIRNALS VITH BENIGN TURORS 14 27 ' 25
TOTAL BENIGN TUMORS 16 34 kL
‘; TOTAL ANINALS WITH NALIGNANT TUHOBS ' .6 14 10
1 j TOTAL MALIGNANT TUHOBS 7 15 . n
'g TOTAL ANINALS WITH SECOHDIR! TURORS#® 1
B TOTAL SECONDARY TONORS 2
X TOTAL ANINALS WITH POUNMORS UNCERTAIN-
g BENIGH OR MALIGNANT
& TOTAL UNCERTAIN TUNMOARS
A

TOTAL AHWINALS WITH TUMORS UNCERTAIN-
PRINARY OR HMETASTATIC
TOTAL UNCERTAIN TONORS

2 * PRINARY TUNORS: ALL TUNORS EXCEPT SECONDARY TUNORS
¢ . # SECONDARY TOMORS: METASTATIC TUNORS OR TUMORS IBVASIVE INTO AN ADJACENT ORGAN
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APPENDIX J

SUMMARY OF THE INCIDENCE OF NEOPLASMS

IN MICE TREATED WITH DDE
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TABLE J} -
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE TREATED WITH DDE

b CONTROL (VEH) Lo¥ DOSE AIGH DOSE -
02-8047 02-1048 02-8049
ANINALS INITIALLY IN STODY 20 50 50
ANINALS HISSING 1
ANIBALS WECROPSIED 18 a1 a1
ANIMALS EXAMINED HISTOPATHOLOGICALLY™ 18 a1 a7
INTEGUNENTARY SYSTEN
*SKIN (18) (81) (LX)}
SQUANOUS CELL CARCINOHA . 1 (2%)
PIBROMA 1 (2%)
PIBROSARCOBA : <. 1 {2%)
e
#5UBCUT TISSUE (19) BN '8}
PIBROSARCONA _ 1 (2%) 4 (9%)
RESPIRATORY SYSTEN
\
SLUNG (18) ()] (uS) N
ALVEOLAR/BROBCHIOLAR ADESOMA 1 (2%) 2 (4%)
E
: HERATOPOIZTIC SISTEM
] SHULTIPLE ORGANS (18) 1) ®7)
ke 3 NALIG.LYMPHOMA, LYNPHOCYTIC TYPE 1 (2%
ik BALIG.LYSPHONA, HISTIOCYTIC TYPE 2 (5%) 1 (2%)
£ SHESENTERIC L. HODZ (12) Gan (39)
13 NALIG.LYNPHONA, BISTIOCYTIC TYPE : 2’ (5%)
>
3 sLIVER . (19) (a1 (©7)
3 BALIG.LYMPHONA, HISTIOCYTIC TYPE . 1 (2% 1 (2%)
b
4 CIRCULATORY SYSTEA
E: wose
3 - c———— S, — cmeccmemcemenenma-
i DIGESTIVE SYSTEA _ .
3 SLIVER ' (19) an) on ERANPE
3 «ewalERATOCELLULAR_CARCINQUA 1_117%) 1112681
¢ SUNBER OF ANINALS WITH TISSOE EXANINED RICROSCOPICALLY
® NUNBER OP ANINALS SECROPSIED ’ ~

#*EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE J1 (CONTINUED)
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE TREATED WITH DDE

- - TS e e - -

CONTROL (VEH) LOW DOSE HIGH DOSE
02-1047 02-8048 02-8049

HEAANGIOHNA 1 (29%)
HEMANGIOSARCOHNA 1 (28)

URINARY SYSTEN

ENDOCRIRE SYSTEH

NONE

. o e . - - .. - . gy - - - - — - -

REPRODUCTIVE SYSTEN
$TESTIS [§))] ; [CR}) (L)
INTERSTITIAL-CELL TUMOR 1 (2%)

T b T L L T A N L e L L R S L L R R T LA L e Lt L

NERVOUS SYSTEN

RONE -

crctcr e r e - D L T L T T L L L T R T S T L L S DL L

SPECIAL SENSE ORGANS

NONE

cecencana- B e e L cmawa- P Ll L T Y P

SUSCOLOSKELETAL SYSTEA . ’

NONE d

BODY CAVITIES

NORE

ALL OTHER SYSTEHS

HONE

¢ NUBNBER OF ANIMALS WITH TISSUB EXAMINED HICROSCOPICALLY
* NUNBER OP ANINALS HECBROPSIED
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k- §
3§ [l
=22 I
K g - TABLE J1 (CONCLUDED)
K SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE TREATED WITH DDE
% §E :
: - - cocomnn ——— eanma -A.-------.
24 3 CONTROL (VEH) 1L0¥ DOSE BIGH DOSE
¥E 02-1047 02-8048 02~8049
1 | e caeeeemmeeeeeeeemcecmeeceeteame—aeeea.n——a—ee .. eeaaeaaeeeeeaasas e
4 A3
i o ASINAL DISPOSITION SUMBARY
iq 7 .
% 3 ANINALS IHITIALLY IN STUDY 20 50 50
£33 NATURAL DEATHD 18 38 34
i RORIBUND SACRIPICE
% A SCHEDULED SACRIPICE
{3 ACCIDENTALLY KILLED
£ 4 TERNIBAL SACRIPICE 2 1" 16
3 o . ANINMAL RISSING 1
] L 3 TNCLUDES AUTOLYZED ANIMALS
: S P e Y L L L T T T T ORI
1 4 .
Kk TUNOR- SUMMARY -
3 3 TOTAL ANIMALS WITH PRINARY TUMORS®* 15 22
§] TOTAL PRINARY TUNORS 18 28
»“; i . TOTAL ANINALS WITH BENIGN TUMORS 4 2
. § : TOTAL BENIGH TUMORS 4 2
3 .
sk TOTAL ANIMALS WITH MALIGNANT TUMOBS 13 22
§ - TOTAL MALIGNANT TUMORS : 1% 26

TOTAL ANINALS WITH SECONDARY TUMORS#
TOTAL SECONDARY TURORS

g

3t spen

TOTAL ANINALS WITH TUBORS UNCERTAIN-

i b BENIGH OR MALIGHANT

:’ ’ TOTAL ONCERTAIN TUMORS

<

h , TOTAL ANIMALS WITH TUNORS UNCERTAIN-
| PRINARY OR HETASTATIC -

> TOTAL UNCERTAIN TUMORS

¢ PRIMABY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
¢ SECONDARY TUMORS: SETASTATIC TUMORS OR TOUMORS INVASIVE INTO AN ADJACENT ORGAN
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TABLE J2
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE TREATED WITH DDE

beeituioeiudduietuindedbetedindipaipaiaieellete bttt e

CONTROL (VEH) LOW DOSE BIGH DOSE
02-r067 02-P0S0 ~ 02-p0S1
ANINALS INITIALLY IE STUDY 20 S0 50
ABIMALS WISSING 1 :
ANINALS NECROPSIED 19 48 49
AHINALS EXANINED HISTOPATHOLOGICALLY®* 19 a8 _ 87
INTEGUMENTARY SYSTEM
*SKIN (19) ue) s9)
SEBACEOUS ADENOMA 1 (5%)
*SUBCOUT TISSUR (19) (u8) ©9)
HENANGIOSA RCONA 1 (2%
RESPIBATORY SYSTEM .
¢LUNG (9 (33) (u4)
HEPATOCELLULAR CARCINONA, HETAST 1 (2%)
HENATOPOIFTIC SYSTER
*NOLTIPLE ORGAKS (19) . (48) ®9)
BALIG.LYNPHOMA, LYNPHOCYTIC TYPE 1 (5%) 2 (4%) -
MALIG.LYSPHOMA, HISTIOCYTIC TYPE 1 (2%) 1 (2%)
¢SPLERN {19) (33) (us)
HENANGIONA 1 (5%)
HEMANGIOSARCONA .1 3%
SALIG.LYNPHOMA, HISTIOCYTIC TYPE 1 (2%)
$LYNPH NODE . {19) : (32) (u3)
BALIG.LYMPHONA, HISTIOCYTIC TYPE 1 (3%)
#UTBRUS . {18) 33y (us)
MALIG.LYMPHONA, HISTIOCYTIC TYPE 1 (6%)

CIRCULATORY SYSTEN
KORE

¢ NUBBER OP ANIMALS WITH TISSUE EXANINED NICROSCOPIZALLY
* NUNBER OF ANIMALS NECROPSIED
*WEXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE J2 (CONTINUED)
SUMMARY.OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE TREATED WITH DDE

CONTROL (VEH) LO¥ DOSE HIGH DOSE
- 02-POQY7 02-p050 02-P051

DIGESTIVE SYSTEN

SLIVER (9 “n . {48)

HEPATOCELLOLAR CARCIEONA 19 (40%) 33U (71%)
HEBANGIOSARCOHA 1 (2%)

URINARY SYSTEN

ENDOCRINE SYSTEN

$THYROXID . (19) (33) : (36)
POLLICULAR-CELL CARCINORA 1 (3%)

S$PANCREATIC ISLETS (19) (33) (85)
ISLET-CELL ADEBONA 1 (3%)

- cemam P L L e L e LT L L T T OUUIr S AP e O Sy cemmemn

BEPRODUCTIVE SYSTER

SHANNARY GLAND i ’ (19) . (u8) 9
ADENOCARCINONA, %3S . . :
PIBROADENONA 1 (5%)

$UTERUS (18) (33) (34)
ADENOCARCINOMA, NOS 1 (2%)
BEDOMETRIAL STRONMAL POLYP ,
HENANGIONA 1 (6%)

- cane ccccewe

WERVOUS SYSTEM

HONE

SPECIAL SENSE OBGASS

Hose

BUSCULOSKELETAL SYSTEA

--BONE

# NUNBER OP ARIMALS WITH TISSUE EXAMINED RICROSCOPICALLY
® HDBBER OP ANINALS NECROPSIED
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TABLE J2 (CONCLUDED)
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE TREATED WITH DDE

B P S e P e e . S S A R R AR .. SRS AT A e Es SRR T e, PR ®e

CONTROL (VEH) LOW DOSE H1GH DOSE
02-r047 02-P050 02-r051
BODY CAVITIES
HONE
ALL OTHER SYSTENS
NONE
AHNINAL DISPOSITION SUMMNARY
ANISALS INITIALLY IN STUDY 20 50 50
NATURAL DEATHI 2 11 27
NORIBUND SACRIPICE 1
SCHEDULED. SACRIPICE
ACCIDERTALLY KILLED h]
TERNINAL SACRIPICE 16 38 23
ANINMAL NISSING 1
® IFCLUDES AUTOLYZED AWRINALS.
TUBOR SUMNARY
TOTAL ANIMALS WITB PRIBARY TOMOBS® 5 25 35
TOTAL PRIMARY TOUNORS 6 29 39
TOTAL ANINALS WITH BENIGN TUBORS 3 B . |
TOTAL .BENIGN TOMORS . L) 1 1
TOTAL ARIBALS WITH SALIGHABT TUMORS 2 24 a5
TOTAL MALIGEANT TUKORS 2 28 38
TOTAL ANIBALS WITH SECOHDAE! TURORS#S 1
TOTAL SECONDARY TUMORS . 1

TOTAL ANINALS WITH PUNORS UNCERTAIN=
BERIGN OR MALIGNANT .
TOTAL UNCERTAIK TUAOQRS

TOTAL ANINALS WITH TUNORS UNCERTAIN-
PRIMARY OR HETASTATIC .
TOTAL UNCERTAIN TOMORS -~ -

® PRIMARY TUMORS: ALL TUSORS BICEPT SECONDARY TUMORBRS
$ SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACERT ORGAN
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3 " APPENDIX K

SUMMARY OF .THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN RATS TREATED WITH DDE
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TABLE K1
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS TREATED WITH DDE

i3 ‘ CONTROL (VEBH) Lo¥ DOSE HIGH DOSE
01-8028 01-1029 01-8030 .

- ANIRALS INITIALLY I¥ STUDY N 20 50 50
e ANIBALS NECBOPSIED 20 50 a7
: ANINALS EXANINED HISTOPATHOLOGICALLY** 20 49 85

3 INTEGUBENTARY SYSTEN
t sSKIN (20 (50) 6N
SEBACEOUS CYST . 1 (28

#SUBCUT TISSUE (20) (50) [CX)]
AEAATONA, HOS : v
OLCER, BOS 3 (6%)

iR o

BESPIRATORY SYSTEN

AN
.

; SLUNG (20) 2N (23)

3 CONGESTION, NOS N 4 (17%)
EDEBA, NOS : 1 (S5%)

HESORRAAGE 3 (14%) 6 (26%)

PNEUNONIA, CHRONIC BURINE 3 (15%) : 7 (33%) 8 (35%)

CALCIUN DEPOSIT 1 (5%) 1 (5%) )

AYPERPLASIA, BPITHELIAL

e g T i o

HERATOPOIETIC SYST®S
(19) (18)

#BONP HARROW 19)
3 (16%)

WETANORPHOSIS PArTY
#SPLEEN (19) 2zn (19)
CONGESTION, NOS 1 (S%)
PERIARTERITIS
1 HENATOPOIESIS
l 4 HYPOPLASIA, LYNPHIID

SRR i 3

P

1 (5%
1 (5% 5 (24%) 6 (328)
. 1 (5%)

At

E SLYNPR WODE a9 {19) (20)

d HYPPRPLASIA, NOS 1 (5%)

H $HESENTERIC L. HODE (19) (19) 2"
BIPERBLASIA._HQS - 2_{12%

B 3 ¢ NUNBER OFP ANIMALS #ITH TISSUE BXAMINED MICROSCOPICZALLY
H | * JUSBER OP ANINALS NECROPSIED
##EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE K1 (CONTINUED)

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LBIONS IN MALE RATS TREATED WITH DDE

ettt gttt et e e Lo L R

COSTROL (VEH) HISH DOSE
01-n028 01-1030
CIRCULATORY SYSTEM
$HEART (20) 25)
ARTERIOSCLEROSIS, ¥0S 1 (6%)
CALCIUM DEPOSIT 1 (5%) 3 (12%)
CALCIPICATION, KOS 1 (5%)
$RYOCARDION (20) (25)
INPLANMATION, KOS : 1 (u%)
DEGENERATIOR, NOS 10 (50%) 21 (B4R)
CALCIOM DEPOSIT 1 (5%) :
#ERDOCARDIOUN ' (20) (25)
HYPERPLASIA, KOS 2 (10%) 2 (8%)
#AORTA (29) “wn
ARTERIOSCLEROSIS, HOS 3 (15%) 6 (13%)
CALCIFICATION, KIS 1 (2%)
*PULMONARY ARTERY (20) 7
HYPERTROPHY, NOS
DIGESTIVE SYSTEN
S$LIVER (20) (40)
CONGESTION, NOS 5 (13%)
HEMATONA, ORGANIZED 1 (3%)
PIBROSIS
NECROSIS, NOS . 3 (8%)
METAMORPHOSIS PATTY 2 (10%) 20 (50%)
ANGIBCTASIS 5 (13%)
$LIVER/CEZNTRILOBULAR . - (20) 1 0)
NECROSIS, COAGULATIVE 1 (3%)
*BILE DUCT (20) “7)
DILATATION, NOS 4 (9%)
CYST, NOS 1 (2%)
INFLABMATION, KOS 1 (2%)
PIBROSIS - .
HYPERPLASIA, NOS 2 (10%) 9 (19%)
$PANCREAS (20) (¢F3)]
----RIBROSIS__ coo—— : 1_45%L

¢ NUNBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NOMBER OF ANINMALS EECROPSIED
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® TABLE K1(CONTINUED)
% < SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS TREATED WITH DDE
K eceememmee——eme==== ——e —————- . emeececeacesesmeeen= ———
% 3 CONTROL (VEH) LOW DOSE HIGH DOSE:
£ 2 01-8028 01-8029 ~ 01-0030
Zr% PERIARTERITIS 1 (5%) & (20%) 1 (5%
2K ARTBRIOSCLEROSIS, NOS 2 (17%) 1 (5%)
%» BECROSIS, POCAL 1 (5%) 2 (10%)
% 3 #STOMACH (19 (25) @1n
1 ULCER, NOS 2 (10%)
iE OLCER, POCAL 1 (5% S (20%) 2 (10%)
b ; CALCIUN DEPOSIT 3 (16%) 2 (10%)
¥ CALCIPICATION, NOS 6 (2uX) 1 (5%)
il HYPERKBRATOSIS 1 (4%) 1 (5%)
£y 4
B S $GASTRIC HUCOSA I {25) 2n
b B ULCER, NOS _ 1 (5%)
i $PEYERS PATCH (19) (19) o (19)
z HYPERPLASIA, BOS 1 (5%
k4 :
B ) #COLON ©{19) (18) “un
S E NEAATODIASIS 1 (6%)
] PARASITISH : 1 (6%)
i S —emw P AR ittt
g URINARY SYSTER
]
AR $KIDNEY (20) (20) (20)
R i3 HYDROBEPHROSIS 1 (5%
i3 3 CONGESTION, BOS 1 (5%)
K INFLASNATION, CHROINIC 15 (75%) ©o18 (90%) 18 (90%)
ig PIBROSIS 1 (5%
: CALCIUM DEPOSIT 3 (15%) 1 (5% 2 (10%)
$KIDNEY/PELVIS (20) (20) (20)
INPLAMMATION, HOS 1 (5%) 1 (5%)
: $URETER (20) {50) (u7)
: CALCIUE DEPOSIT . 1 (2%)
: SURINARY BLADDER ) (19 (25) 2%
CYST, ¥0S ) 2 (8%) J
¥ INPLANNATION, NOS 3 (12%)
: ULCER, POCAL 1 (5%)
HYPERTROPHY, ¥0S 3 (125)
HYPERPLASIA, EPITHELIAL 1 (4%) 3 (14%)
EZNDOCRINE SYSTES
B $PITUITABRY - (18) (18) (19)
eeeGI8T._NO3 - 1_16%% 1_(53L
3 # NUMBER OF ANINALS WITH TISSUE EXAMINED BICBOSCOPICALLY

v ' ¢ NUNBER OF ANIMALS NECROPSIED
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TABLE K1 (CONTINUED)
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS TREATED WITH DDE

e e e e e R e S R A E o S A S S e N e C n L r e St r At aca G ar e o rdns cneneenssnds e

COMTROL (VER) LO¥ DOSE HIGH DOSE
01-8028 01-8029 01-8030

COEGESTION, NOS 1 (6%)

$ADRENAL (19 19 T (19)
CONGBSTIOH, HOS 1 (5%) 1 (5%
INPLANNATION, POCAL 1 (5K
DEGERERATION, NOS 1 (5%)
HYPERTROPHY, HOS - 1 (5K
HYPERPLASIA, ROS 3 (16%)
ANGIBCTASIS . 1 (5% °

$ADRPNAL CORTEX (19) (19) 19)
CYTOPLASAIC VACUOLIZATION 1 (5%
HYPERTROPHY, NOS 2 (11%)
HYPERPLASIA, XOS 1 (%)

#THYROID (20) 49 ®7
CYST, ROS 1 (2%)

POLLICULAR CYST, NOS 3 (6%) 6 (13%)
INPLABRATION, WOS 1 (25)

ATROPHI, 80S 1 (2%)
HYPERPLASIA, C~CELL 4 (20%) 1 (28)
HYPERPLASIA, POLLIZULAR-CELL 2 (10%) 2 (u%) 4 (9%)

#PARATHYROID {2) (14) (13)
FIBROSIS 1 (7%)

HYP!RPLASIA. ¥os 2 {100%) 14 (100%) 12 (925)
8EPRODUCTIVE SYSTER

$PROSTATE (16) (13) T (e
CYST, NOS S (38%)

IKPLARNATION, NOS 1 (6%) 2 (15%) 2 (13%)
ATROPHY, HOS ‘ 1 (8%)

*SENINAL VESICLE (20) (50) ®7)
INFLABAATION, NOS 1 (25) 2 (&%)
INPLANNATION, CHRONIC 1 (2%)

¢TESTIS {18) (19) (18)
IBPLAMNATION, NOS 1 (6%)
CALCIUM DEPOSIT _ 1 (6%)

CALCIFPICATION, NOS 1 (5%)
ATROPHY, N¥OS 6 (33%) 10 (53K) 8 (228)

*EPIDIDYAIS 2y (50 ©n
ATROPHY, _NOS 2_110%) 1_1251

¢ KUNBER OP ANIMALS WITH TISSUE EXAAINED MICROSCOPICALLY
* HUABER OF ANINALS NECROPSIED

K-6

000<13
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TABLE K1 (CONCLUDED)
A SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS TREATED WITH DDE
§
Ry
3 - "COSTROL (VEE) LOW DOSE HIGH DOSE
1 4 01-8028 01-8029 01~2030
i% 3 BERVOUS SYSTEN
ik ' $BRAIN : (19) (19) (19)
HYDROCEPHALUS, NOS 1 (6%)

A SPECIAL SENSE QRGANS

=
L3

SBYE (20) (50) “7
PANNUS 2 (10%) 1 (2%)
CATARACT . ~ 1 (5%

e

PR '..\ﬁ.l;{fM*;‘.ﬁ,\,b o

3 *®YE/CORNEA - {20) -(50) {u7)
. OLCER, NOS : 1 (2%)

L L L L LT T T T L ettt E LT DD LS P L P L L L LT

MUSCULOSKELETAL SYSTEN

i

NONE

P R e L T T T P T LY LR LR LT L e scovccancane cecanen -

i BODY CAVITIES

6

SABDORINAL CAVITY ’ : N (20) (50) B un
APEORBHAGE - 1 (2%)
PIBROSIS 1 (28)
BECROSIS, PAT . 1 (2%)

¥

ot

*PERITONEUR : (20) (50) (LX)
K : INPLAMBATION, NOS - 1 (2%)

2 S *HESENTERY ' 29 (50) ®n
, PERIARTERITIS 126
ARTERIOSCLEROSIS, BOS 1 (5%

« & —ecveccaceanera - cecsmecssscccccscacncnce R T L LT T T T

ALL OTHER SYSTENS

. N} ¥ose
- SPECIAL MORPHOLOGY SUBMAABY

NO LESION REPORTED 1

NECROPSY PERP/NQO HISTO PERPORBED - o

AOTO/HECROPSY/¥O HISTO
—=a-AUTOLYSIZBO BECBIRSY oo e
¥ HUNBER OF ANINALS WITH TISSOUE EXABINED BICROSCOPICALLY
F ¢ NOMBER OF ANIRALS SECROPSIED

i N

000214
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TABLEK2

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS TREATED WITH DDE

bt L D LY gy

CONTROL (VEH)

LOW DOSE HIGH DOSE
01-7028 01-r031% - 01-r032

ANINALS INITIALLY IS STODY 20 S0 50

ABINALS NECROPSIED 20 39 50 -

ANINALS zxnnzuzn nIsropAtaonocIcnntr" 20 a7 (13

INTEGURERTARY SYSTEN

*SOBCUT TISSUE ) {20) (49) 59
OLCBR, KOS 1 (2%)

RESPIRATORY SYSTEN

S$LUNG (20) 29) (28)
MINERALIZATION 1 (4%)
CONGESTION, HOS 1 (4%)
EDEMA, NOS 6 (21%) 16 (57%)
HEBORRHAGE S (25%) 11 (38%) S (18%)
ABSCESS, HOS 1 {48%)
PHEUNORIA, CHRORIC NORINE 4 (20%) 1 (3%) 7 (25%)
GRARULONA, NOS . 1 (af)
CALCIFICATION, NOS 1 (ax)
HYPERPLASIA, EPITHELIAL 2 (10%) 1 (3%) 4 (1K)

$ALVEOLAR WALL (20) (29) (28)
cnncrrrcxrxou. ROS 1 (3%)

HEMATOPOIETIC SYSTEN

#BONE MARROW (20) (29) 21)
MPTABORPHOSIS PATTY 4 (20%) 1 (3%)

#SPLEEN (20) (30) (22)
THRONBOSIS, NOS . 1 (5%)
CONGESTION, HOS 1 (3K)

GRANULONA, NOS 1 (5%)
PIGEENTATION, BOS 5 (25%)
HYPERPLASIA, RETICULUX CELL 2 (10%)
HENATOPOIBSIS 4 (20%) S {17%) 1 (5%)
#AESENTERIC L. NODE (18) q2n (18)
—-—-LHELANUATIOR, HOS 1_168L

¢ BUMBER OP ANINALS WITH TISSUZ EXARINED !ICROSCOPI"ILL!

* NURBER OF ANINALS NBCROPSIED .~

**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE K2 (CONTINUED)
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS TREATED WITH DDE

CONTROL(VEH)*  LOW DOSE AIGE DOSE

01-2028 01-203% 01-2032

ARTERIOSCLEROSIS, ¥OS 1 (6%)

HYPERPLASIA, ¥OS 1 (3%) 1 (6%)
CIRCULATORY SYSTEH

SHEART ’ 20) 29) (22)
THRONBOSIS, ¥OS 1 (5%)
CONGESTION, HOS 1 (5%)

PIBROSIS 1 (5%)
ARTERIOSCLEROSIS, ¥OS 1 (3%)

#NYOCARDIUN o To20) ) (22)
INFLAMMATION, %OS 2 (10%) 6 (21K) u (18%)
INPLANNATION, FOCAL 1 (5%)
DEGENERATION, HOS . 11-(55%) 12 (a1%) 8 (36%)

$EHDOCARDYON (20) 29 22)
HYPERPLASIA, NWOS 1 (3%) 3 (19%)
BYPERPLASIA, POCAL . 1 (5%)

*ROBTA : (20) (9 :
ARTERIOSCLBROSIS, NOS 2 (4%) 2 -(a%)

*PULMONARY VEIN (20) (v9) (50)
PIBROSIS 1 (2%

DIGESTIVE SYSTEN

SLIVER (20) . (38) 33)
THRONBOSIS, ¥OS 1 (3% 1 (3m)
CONGESTION, ¥OS 8 (12%)
GRANULONA, NOS 1 (5%) 1 (3%)
NECROSIS, ¥0S 6 (18%) 9 (27%)
NECROSIS, POCAL 1 (5%) 1 (3%)
NECROSIS, COAGULATIVE 1 (3%

NETARORPHOSIS PATTY 11 (55%) 3 (9K) 10 (30%)
ATROPHY, ¥OS 1 (3%)
HYPERTROPHY, NOS 2 (6%)
HIPERTROPHY, FOCAL 2 (6%)
ANGIECTASIS 3 (9%) 2 (6%)

sBILE DUCT (20) %9 .
DILATATION, HOS . 3 (6%) 3 (6%)

-w--TUELANBATION, QT 1_58 §_[8%)

¢ WOABER OF AWISALS YITH TISSUE EXARINED BICROSCOPICALLY
¢ NOUNBER OF ANIBALS WRCROPSIED

' 000<16
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TABLE K2(OCONTINUED)
SUMMARY OF THE INCIDENCE OF NONNEOFLASTIC LESIONS IN FEMALE RATS TREATED WITH DDE

e T T

COHTROL (VEH) LO¥ DOSE BIGH DOSE
01-r028 01-P031 01-p032
PIBROSIS 1 (5%)
DEGENBRATION, NOS . 1 (2%)
HYPERPLASIA, KOS 9 (45%) 20 (41%) 12 (24%)
$PANCREAS (20) (28) 21)
PERIARTERITIS 1 (5%) 1 (4%)
ARTERIOSCLEROSIS, NOS 1 (5%)
CALCIPICATION, HOS 1 (5%)
$STOMACH {20) (30) (30} .
ULCER, POCAL 2 (1%) 6 (20K)
ULCER, ACUTE 1 (3%)
GRARDLOBA, KOS 1 (3%)
CALCIUM DEPOSIT 1 (3%)
BYPERKERATOSIS 1 (3%) 1 (3%)
ACANTHOSIS 1 (3%)
€GASTRIC: NUCOSA (20) (30) 30)
ULCER, POCAL N 2 (10%) :
#SHALL INTESTINE (20) 29) (20)
HYPERPLASIA, NOS 1 (3%)
$LARGE INTESTINE (20) (29) 21
INPACTION, NOS 1 (5%)
URIFARY SYSTEN
$XIDNEY (20) (3% (23)
SINERALIZATION 3 (15%) 11 (371%) 6 (26%)
BYDRONEBPHROSIS 1 (S5%) -
CONGESTION, KOS ) T2 (10%) 1 {3%)
INPLAMNATION, CHRONIC - 12. (60%) 17 (57%) 12 (52%)
GRANULOHA, KOS 1 (4R)
cuLcrvxcxrrou, NOS 1 (3%) 1 (4%)
RYPERPLASIA, NOS 1 (5%)
HYPERPLASIA, EPITHELJAL 3 (10%) 4 (17%)
#KIDNBY/PELVIS 20) . {30) 23)
BINBRALIZATION 2 (10%)
INPLANBATION, BOS 1 (5%)
$ORINARY BLADDER (20) (28) 21
-=—-OIRERIBORHY. HOS 1.13%) -

¢ NUMBER OP AWINALS WITH TISSODR Ellllllb l!CROSCOPI:lLL!
¢ NUNBER OF ANINALS NECROPSIED

K-i0
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TABLE K2 (CONTINUED)
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS TREATED WITH DDE

s
T CONTROL (VBH) LOW DOSE RIGH DOSE
3 01-7028 01-P031 01-p032
= eeeesessrecscoas e covosse e T X TR Y PR LR Y ] LA R T T T T Py -
% : ENDOCRINE SYSTEN
£
{ SPITUITARY (18) (33) @27
k= CYST, ¥OS 1 (6%) 1 (3%)
% HYPERTROPHY, HOS 1 (4%)
3 HYPBRPLASIA, NOS 1 (3%) 1 (8%)
© HYPBRPLASIA, CHROSOPHOBE-CELL ' 1 (3%)
<
M | SADRENAL (19 (30) (29)
Py THROMBOSIS, NOS . 1 (4%)
ks CONGESTION, N¥OS . 1 3y
B HERORREAGE 1 (3%)
DEGENERATION, HOS 1 (%)
i CYTOLOGIC DEGENERATIOR 2 (71%)
HYPBRTROPHY, HOS 1 (3%)
i ANGIECTASIS 15 (79%) 8 (27%) 4 (17%)
. SADRENAL CORTEX (19) (30) (26}
AYPERTROPHY, NOS 7 (23%) 4 (17%)
$THYROID (19) . (48) sy .
POLLICULAR CYST, ¥OS 2 (M%) 3 (6%) 2 (4%)
DEGENERATION, CISTIC 1 (5% 1 (2%)
HYPBRPLASIA, C-CELL 3 (16%) 3 (6%) 2 (4%)
HYPERPLASIA, POLLICULAR-CELL 7 (15%) ) 4 (8%)
SPARATHYROID (2) 3)
HYPERPLASIA, NOS 2 (100%) 3 (109%)
REPRODUCTIVE SYSTEM
SYAGINA (20) (49) (50)
INPLAMBATION, HOS 1 (2%) 1 (2%)
S$UTERUS (19) (33) 23) -
HYDROMETRA 3 (16%) 13 (39%) 6 (26%)
GRANULOMA, ¥OS 1 (4%)
S$UTERUS/ENDOABTRIUN (19) (33) 23)
CYST, HOS 1 (5%)
INPLANNATION, ¥0S 1 (5%) 2 (6%) 2 (9%)
HYPBRPLASIA, NOS 2 (9%)
HYPERPLASIA, CYSTIC 3 (9%) 1 (4X)
SOVARY 9 (30) 2
[+ &5 PRI, [+ - TS 2_11%) __ 1_45%8L

# NUWBER OF ANINMALS WITH TISSUE BXAMINED AICROSCOPICALLY
¢ NOABER OF ANINALS NECROPSIED

K-l

T

000<18




| TABLE K2 (CONCLUDED) .
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS TREATED WITH DDE

P e r e o w D R EEr e P ™ BE e D oS - oo ET - neae @ —ew .- — - - . S e — e e - - —— - .-

CONTROL (VEH) LOW DOSE HIGAE DOSE
01-F028 01-r0 31 01-r032

. Pl bt Rl R el LD LD LY et L L L L L L L L T T PR P e
i T

i POLLICOLAR CYST, NOS : 1 (5%)

Ll et et D el L L L e e b L L T PRty Ry SRR N

NERVOUS SYSTEAM .

$BRAIN . (20) (29) (20)
CYTOPLASHRIC VACUOLIZATION 1 (5%)

L R e L e DL LY L S et e e T T G PSR

SPECIAL SENSZ ORGARS

sPY® (20) (49) {50)
[ CONGENITAL BALPORMATION, KOS 1 (2%)
i ! EDENA, NOS 1 (2%)
)‘i - CALCIFICATION, %OS 1 (2%)

*BYE/CORNEA 20y (69) (50)
. ) INPLANMATION, KOS 1 (5%) 1 (2%) 1 (2%)

BUSCULOSKELETAL SYSTES

t i *HUSCLE HIP/THIGH (20) (49) (50)
IRPLAMBATION, NHOS 1 (2%)
' INPLABRMATION, POCAL - 1 (2%)
' ARTERIOSCLEROSIS, NOS 1 (2%)

e et D Ll D i T L R b b L L T PR

N BODY CAVITIES
i *EPICARDIDA . (20) (49) 50
oo INPLANMATION, HOS 1 (2%)

. o e o = . . S " . . = S = e = S = e - -~ -

t ' ALL OTHER SYSTENS
b

RONE

SPECIAL MORPHOLOGY SUNMARY

RECROPSY PERP/NO BRISTO PERFORNED . 2 2
AUTO/NECROPSY/HISTO PERP 1
AUTO/NECROPSY/NO HISTO : -2
AUTOLYSIS/NO NECROPSY - 1

¢ RUMBER OFP ANINALS WITH TISSUE EXABMINED MICROSCOPICALLY

® NUNBER OF ANINALS NECROPSIED

4
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APPENDIX L

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN MICE TREATED WITH DDE
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TABLE L1
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE TREATED WITH DDE

CONTROL (VEH) 109 DOSE HIGH DOSE
02-1047 02-8048 02-8089
ANINALS INTTIALLY IN STOUDY 20 50 ' 50
ANINALS HISSIHG 1 ,
ANIEALS HRCROPSIED 18 a1 a7
ASISALS EXYANINED HISTOPATHOLOGICALLY*® 18 a1 a7
INTEGUNENTARY SYSTEN
*SKIN (18) () (L))
EPIDERNAL INCLUSION CYST 1 (2%
S #SUBCOT TISSUE - Q19 (@ ©n
ABSCESS, HOS 1 2%
RESPTRATORY SYSTEN
$LUNG (18 (s1 A s)
PNEUMONIA, CHRONIC HURINE 1 (2x)
HEMATOPOIETIC SYSTEM
#SPLEEN (19) &1 (ue)
INPLANMATION, NOS 1 (5%) )
ANYLOIDOSIS 17 (89%) 25 (61K) 13 (30%) e
HENATOPOIBSIS : 2 (5K 1 (2%)
$HESENTERIC L. HODE 12 3N a9
INPLARNATION, NOS 1 (8w 1 %)
CIRCULATORY SYSTER
$HEART (19) (s h . ®S)
THRONBOSIS, WOS 125
$MYOCARDION (19) (en (us)
INPLANNATION, ¥OS 2 (5% 1 (2%
$ENDOCARDIUA (19) (81 (@s)
el NELABBATION._NOS. 1_(28)L.

¢ NUMBER OP ANINALS WITH TISSUE EXAMINED BICROSCOPICALLY
* HUMBER OF ANINALS BECROPSIED
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS

ez p, e di-.

ERCRT
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TABLE L1 (CONTINUED)
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE TREATED WITH DDE

cmman- - - -

CONTROL (VEH) LO¥ DOSE HIGH DOSE
02-8047 02-n048 22-8049
DIGESTIVE SYSTEM
SLIVER 9 Yy s57)
THROMBOSIS, HOS . 1 (2%)
ANYLOIDOSIS B (42%) 1 (2%)
HYPERPLASIA, KODULAR 1 (5%) 2 (5%)
scoLox 7 TR)} (45)
PARASITISH . 1 (2%) 1 (2%)

L L L L T T T R s

UBINARY SYSTES

¢KIDEEY (19) RTR)) (45)
POLYCYSTIC KIDNEY . 1 (2%)
PYELONEPHRITIS, NIS . 1 (2%, 1 (2%)
INPLANMATION, CHRONIC 2 (11%) 11 (27%) 16 (36%)
ARYLOIDOSIS 10 (53%) 26 (63K) 12 (27%)

$URINARY BLADDER {15) (40) (44)
INPLANBATION, HOS 2 (5%)

ENDOCRINE SYSTEN

.................... .-----------—---—--—---------n---n-—-—-o-----—-—----—-—--.-c-——-----

REPRODUCTIVE SYSTEN

S$PROSTAT? . (17 - (39) (42)
INPLABNATION, ¥OS . 1 (2%)
*SEAINAL VESICLE £18) un (47)
INPLANMATION, NOS 1 (6%)

WERVOUS SYSTEN

--------.---.-o-------o--------------------------------------.------.---

SPECIAL SENSE ORGANS
NONE

BUSCOLOSKELETAL SYSTEN
RONE

¢ RURBER OP ARIMALS WITH TISSUE EXARIKED HICROSCOPICALLY
* RORBER OP ANIAALS NECROPSIED

v
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TABLE L1 (CONCLUDED)
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LFSIONS IN MALE MICE TREATED WITH DDE

D P P B B DB B - - - - P P 5 D B O o o " -

CONTROL(VEH)  LOW DOSE 2IGH DOSE
02-1047 02-8048 " 02-8009
BODY CAVITIES
*PERICARDIUN ) (18) T3] 7
INPLANBATION, HOS 2 (5%)

R Ll Il e R L L L D el e i e b b T T R

ALL OTHER SYSTENS

HONE

SPRPCIAL BORPHOLOGY SUNMARY -

H0 LESION REPORTED. 2 14
ANIBAL HISSING/NO NECROPSY 1
AUTOL!SIS/!O WECROPSY 2 8 3

§ NUNBER OF AHI!ALS VITH TISSUE EXAMINED HICROSCOPICALL!
* BUMBER OP ANINALS IBCBOPSIED
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TABLE L2
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE TREATED WITH DDE

CONTROL (VER) LO¥ DOSE BIGH DOSE
02-2047 02-7050 02-r051
ANIBALS INITIALLY IN STUDY 20 . 50 50
ANINALS RISSIXG . .
ANINALS NPCROPSIED 9 48 49
ANIBALS EXARINED sxsropnrHOLOGICALL!" 19 . a8 ..o
INTEGUNEETARY SYSTEN - '
*SUBCUT TISSUE ) (19) (48) “9)
CYST, NOS 1 (2%)
ABSCESS, HOS 1 (2%)
RESPIRATORY SYSTEM
$LUBG (19) (33) L))
?uzuuoazn, CHRONIZ NOURINE 1 (2%)
HENATOPOIETIC SYSTENM
$SPLEPS (19) (33) (45)
ANYLOIDOSIS . 1 (3%) .
HEMATOPOIBSIS ’ 1 (3%) 1 (2%)
CIRCULATORY SYSTEN
$MYOCARDIUN (19) (33) (44a)
INPLABMATION, WOS 1 (3%)
DIGESTIVE SYSTEBA
SLIVER (19) 7 (48)
THRONBUS, ORGANIZED . . . 4 (8%)
HYPERPLASIA, NODULAR 1 (2K)
*GALLBLADDER : (19) (u8) . 1wy
INPLANNATION, WOS 1 (2%)
$PANCREAS ) (19 . - (33) (45s)
-=-CX8T._ROS_ - - —- 2438

¢ WUSBER OF ANINALS WITH TISSUE EXAMINED MICROSCOPIZALLY
¢ HONBER OP ANINALS NECROPSIED

**EXCLUDES PARTIALLY AUTOLYZED ANIMALS .

000<<4
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TABLE L2 (CONTINUED)
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE TREATED WITH DDE

* - CONTROL(VEH)  LOW DOSE RISH DosE
02-r047 02-P050 02-£051
ATROPHY, BOS ’ 2 (a%)

Sececmncecvescecsavancssnerean .- cscsa cwssacessecvsncnsnw

URINARY SYSTEN A
exIDEEY ’ (9 (33 (1s)

INFPLAMBATION, CHRONIC 2 (6%)
ABYLOIDOSIS 1T (3%

ikt bl A Ll Dl D D el L L LT X T T T P P iy

BSDOCRINE SYSTEA
NONE

REPRODUCTIVE SYSTER

#0TERUS (18) (33) 49)
AYDRONETRA 1 (6%) 1 (3K) 125
ISPLANAATION, ¥OS 1 (6%) 8 (26%)

SUTERUS/ENDONETRION (18) (33) w8y
BYPERPLASIA, CYSPIC 3 (17%) 8 (20%) C 6 (14%)

SOVARY/0VIDUCT (18) (33 (v8)

! INPLANMATION, ¥OS 1 (6%)

SOVARY (19) (33 (va) .
cYsT, #OS - 6 (32%) a (12K) 3 (1%)
INFLANAATION, ¥OS 1 (5%) . 8 (12%)

e e e = & e & e N S e e e P T, a e a e E S E A e G e e e e e e ar s e ssas

NERVOUS SYSTEM
| {e] }4

LD DD D L L b T R Sy cowe cane cosscanse

SPECIAL SENSE ORGANS

NONE

'HUSCULOSKELETAL SYSTEN
- -=HQNE

§ NUNBER OP ANINALS WITH TISSOE BXANINED MICROSCOPICALLY
¢ NUNMBER OF ANINALS NBCROPSIED
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TABLE L2 (CONCLUDED) :
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE TREATED WITH DDE

L it crecmrs e D e e e L L R P e P L -

CONTROL (VEH) LO¥ DOSE
02-r047 02-P050

HIGH DOSE
02-F051

crceveccceme L L Lk L L L T TR PR R e S P T T R X T RPN T -

BODY CAVITIES

*PZRITONEDN s (19) (a8) 9
IHNPLAMNATION, HOS 1 (5%) 1 (28%)
*PERICARDIUN (19) (u8) “9)
INPLAMNATION, NOS 1 (2%)
ALL OTHER SYSTENS .
NONE
SPECIAL MORPHOLOGY SUMMARY
BO LBSION REPORTED 7 14 9
ANINAL MISSING/NO NECROPSY 1 .
NECROPSY PERP/EO HISTO PERPORMED 1
AUTO/NECROPSY/HISTO PERP 2
AUTO/NECROPSY/NO HISTO 1
AUTOLYSIS/HO HECROPSY 2 1

§ HUMBER OF ANIBALS WITH TISSUE EXANINED SICROSCOPICALLY
* FUNBER OP ANINALS NBCROPSIED

0G0<<6
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Review of the Biocassay of DDT, TDE, and p,p'-DDE¥
for Carcinogenicity -

by the Data Evaluation/Risk Assessment Subgroup

of the Clearinghouse on Environmental Carcinogens

June 29, 1978

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

The reviewer agreed that the study did not provide firm
evidence for the carcinogenicity of DDT in rats or mice;
that TDE may be carcinogenic in the treated rats, as evid-
enced by an increased incidence of thyrold tumors; and that
p,p'-DDE was not carcinogenic in treated rats but did appear
to be a hepatocarcinogen in mice. The reviewer said that
caution should be exercised in interpreting the results in
view of the studies' shortcomings. Among the experimental
limitations, he noted the small matched control groups, the
fact that the study was conducted in a room in which other
chemicals were under test, the numerous dosage changes
during the course of the chronic study, and the variations
in the pathology protocol. The reviewer said that it was
not possible to assess human risk based on the results of
the study.

119




A Program staff member noted that other studies have

| demonstrated the carcinogenicity of some of the test com- .
v . pounds in mice. He said that the data from this study were

o probably not ambiguous but rather reflected a difference 1in
§ i response that exists between species and strains. 1t was

’{ noted that any consideration to retesting the compounds
\ would be based, in part, on a review of all published studies.
i 2 The reviewer moved that the report on the bioassay of DDT,

o

TDE, and p,p'~DDE be accepted as written. The motion was
i aporoved without obiection. ‘ ‘

Clearinghouse Members oresent:

SR Arnold L. Brown (Chairman). Mavo Clinic
Lo Paul Nettesheim. National Institute of Environmental
A Health Sciences
. Verne Rav. Pfizer Medical Research Laboratorv
Verald K. Rowe. Dow Chemical U.S.A.
: Michael B. Shimkin. Universitv of California at San Diego
- Loulse Strong. Universitv of Texas Health Sclences Center

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