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A Carcinogenic Potency Database of the
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The preceding paper described our numerical index of carctnogenic potency, the TD;, and the statistical
procedures adopted for estimating it from experimental data, This paper presenis the Carcinogenic Potency
Database, which includes results of about 3000 long-term, chronic experiments of 770 test compounds. Part
II is a discussion of the sources of our data, the rationale for the inclusion of particular experiments and
particular target sites, and the conventions adopted in summarizing the literature. Part LIl is a guide to the
plot of results presented in Part [V, A number of appendices are provided to facilitate use of the database.
The plot includes information about chronic cancer tests in mammals, such as dose and other aspects of
experimental protocol, histopathology and tumor incidence, TDy, and its statistical significance, dose
response, author’s opinion and literature reference. The plot readily permits comparisons of carcinogenie
potency and many other aspects of cancer tests; il also provides quantitative information ahout negative
tests. The range of carcinogenic potency is over 1( million-fold.

Part I: Introduction

This paper presents the Carcinogenic Poteney Data-
base, which includes data on approximately 3000 long-
term, chronic animal experiments with about 770
chemicals. The preceding paper (1) described our nu-
merical index of carcinogenic potency, the TDg,, and the
statistical procedures adopted for estimating it from
experimental data. In a simplified way, TDg, may be
defined as follows: for a given target site(s), if there
are no tumors in control animals, then TDj;, is that
chronie dose rate in mg/kg body weight/day which
would induce tumors in half the test animals at the end
of a standard lifespan for the species. Since the tumor(s)
of interest often does occur in control animals, TDg, is
more precisely defined as: that dose rate (in mg/kg body

*Biology and Medicine Division, Lawrence Rerkeley Laboratory,
Berkeley, CA 94720.

tDepartment of Biochemistry, University of California, Berkeley,
CA 94720.

fAuthors to whom correspondence should be addressed, at the
Department of Biochemistry, University of California, Berkeley, CA
94720, Copies of this issue are available from the U. 8. Government
Printing Office.

§Department of Preventive Medicine, University of Southern
California School of Medicine, Los Angeles, CA 90033.

*#1.C.R.F. Cancer Btudies Unit, Nuffield Department of Clinical
Medicine, Radcliffe Infirmary, Oxford 0X2 6HE, United Kingdom.

welght/day) which, if administered chronically for the
standard lifespan of the species, will halve the probabil-
ity of remaining tumorless throughout that period. A
TDg can be computed for any particular type of
neoplasm, for any particular tissue, or for any combina-
tion of these.

Part II of this paper discusses the sources of bicassay
results and the rationale for including particular experi-
ments and particular target sites in the database. The
conventions adopted in summarizing and standardizing
the literature are also described. In Part IV we present
a plot of the database. In order for the reader to use this
plot most effectively, Part 111 includes a full description
of the contents, variable by variable, Several appendi-
ces which define codes and give additional details about
particular tests are included after the plot.

Efforts to use animal bioassays in the evaluation of
the potential health risks of chemicals to humans have
been hampered by the lack of a standardized method to
compare experimental results. FExperimental protocols
as well as the type of information reported in the
literature are quite diverse. Moreover, quantitative
estimates of carcinogenic potency have not yet been
applied to the results of tests on a broad range of
chemicals.

Qur Carcinogenic Potency Database is an attempt to
quantify and standardize the animal bioassay literature
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and to organize it systematically. It has become clear
that the dose levels of different chemicals which induce
tumors in rats and mice vary enormously, i.e., some
chemicals are observed to be more powerful carcinogens
than others. Moreover, the total number of known and
suspected carcinogens, both natural and man-made, to
which humans are exposed is much larger than pre-
viously thought (2). Therefore, quantifying the carcino-
genic potency of various chemicals is one important
aspect of developing a policy response to the problem of
chemical hazards to humans.

Tdeally, for human risk assessment and regulatory
policy, one would like to have quantitative information
about the potency of various chemicals in man, but with
rare exceptions this information is not available. The
next best source of information is the extensive litera-
ture on animal bioassays. Although it is clear that
animal models are not a completely satisfactory model
for man, it is essential to examine the published animal
literature in a more organized and guantitative way.

We would like to emphasize the complexities of animal
bioassay results, and to caution that ne single number
such as the TDy; fully deseribes the data. We have
included in the database presented in Part IV, informa-
tion about a variety of factors which are important in
the interpretation of bioassays, such as: the TD;, and its
statistical significance, the species and strains which
have been tested chronically, the route and duration of
compound administration, the tumor types, the propor-
tion of animals with specific types of tumors in dosed
and control groups, the shape of the dose-response
curve and the author's opinion about earcinogenicity.

Future analyses of this database should help to
identify similarities and differences in response among
strains and species. In addition, quantitative estimates
of carcinogenic potency should be useful in determining
the extent to which potency in animals is predictabie
from mutagenie potency calculated from short-term
tests.

A word of caution is necessary about the limitations
of the database. We have not attempted to evaluate
whether or not a compound is a carcinogen; rather, we
report the opinions of the authors whose data we
present, as well as the statistical significance of the
TD;, caleulated from their results. Moreover, the
database contains only long-term tests which fit a set of
criteria designed to measure potency, and therefore
does not cover all cancer tests or all carcinogens. The
limitations and criteria are discussed further in Part II1.

Part II: Materials and Methods of the
Carcinogenic Potency Database

Sources of Data

One major goal of the Carcinogenic Potency Database
has been to obtain data which would give the best
estimates of carcinogenic potency, i.e., experiments for

which detailed time-to-tumor data would permit adjust-
ment for the gross effects of intercurrent mortality (see
preceding paper). Full lifetable information was avail-
able for the calculations of potency from the Carcinoge-
nesis Bioassay Program of the National Cancer Insti-
tute (NCI)/Nationai Toxicology Program (NTP) and
from a set of biocassays of aromatic amines (3-5). For all
other estimates of potency from the published literature,
we have calculated TDy, using the final proportions of
animals with tumors, since only this summary informa-
tion is consistently published. A description of each of
these two sources of data, ({) NCI/NTP Bioassays and
{2) bioassays in the published literature, is given below.

NCI/INTP Bioassays, The Carcinogenesis Bioassay
Program of the NCI/N'TP was designed to use a similar
experimental protocol for a large number of compounds,
and to report results in a consistent format including
full histopathology. We obtained computer tapes contain-
ing the individual animal pathology tables from the
Chemical Package Report of the Carcinogenesis Bioas-
say Data System (6) for which Technical Reports were
published prior to July 1980. These tapes contain
information about the time of death (in weeks) and full
histopathology for each animal in each experiment. By
using the tapes in combination with the series of
technical reports (Appendix 15) published by NCI/NTP
we have been able to estimate a TD;, for each site which
was evaluated as treatment-related, as well as for each
site found to be statistically significant but not consid-
ered evidence for carcinogenicity, in the text of the
technieal report.

The Carcinogenesis Bioassay Program protocol rec-
ommends that tests be conducted in two species of
rodents (rats and mice) with both sexes tested indivi-
dually at the maximally tolerated dose and half that
dose, and includes a control group (vehicle control
where appropriate) (7). The actual conduct of the
bioassays published prior to July 1980 varied from one
experiment to another, and details about each are given
in the plot in Part IV. (An experiment is defined here as
the dose groups and control group for one sex in one
species from a single research report.) Comparisons of
results from the 776 NCI/NTP experiments are particu-
larly useful for the following reasons: our analyses
utilized full lifetable data; each compound was usually
tested in both sexes of rats and mice; the same mouse
hybrid, B6C3F1, was used throughout; the rat bioas-
says utilized mostly the Fischer F344 strain, and less
frequently either the Osborne-Mendel or Sprague-
Dawley stocks; test agents were usually administered
by an oral route, and dosing continued for the majority
of the animals’ lives (18—-24 months); and terminal
sacrifice was usually performed after 21 to 25 months on
test. For many of the reports, the quality of the
pathology was monitored by a detailed review system
(8). For the others, target sites were always selectively
reviewed to verify the conclusions in the Report.

Bioassays in the Published Literature. In the
literature at large, experimental designs as well as the
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authors’ choice of information to report, are quite
diverse. For the Carcinogenic Potency Database, we
have developed a set of standard eriteria, and experi-
ments from the literature have been included only if
they meet all of the following conditions: {A) animals on
test were mammals; (B) administration was begun early
in life (100 days of age or less for rats, mice and
hamsters); (C) route of administration was diet, water,
gavage, inhalation, intravenous or intraperitoneal injee-
tion (i.e., where the whole body was more likely to have
been exposed rather than only a specific site, as with
subcutaneous injection or skin painting); (D) test agent
was administered alone, rather than in combination
with other chemicals; (E) exposure was chronie, with
not more than 7 days between administrations; (F)
duration of exposure was at least one-fourth the stan-
dard lifespan for that species; (G) duration of experi-
ment was at least half the standard lifespan for that
species; (H) research design included a control group;
(I) research design included at least 5 animals per
group; (J) surgical intervention was not performed; (K)
pathology data were reported for the number of animals
with tumors rather than the total number of tumors; (L)
results reported were original data, rather than second-
ary analyses of experiments already reported by other
authors.

A search of the published literature through July
1981 was conducted for all bioassays which met the
standard criteria, whether or not the authors consid-
ered the test agent related to tumor induction. The
literature search covered the Public Health Service
publication, Survey of Compounds Which Have Been
Tested for Carcinogenic Activily 1948-1973 and 1978
(9). Since the years 19741977 and 1979-1981 are not
covered by the PHS Survey, a search of the cancer
journals which contain most of the bicassay literature
was conducted for those years, including Carcinogenesis
Abstraets and the following journals through July 1981:
British Journal of Cancer, Cancer Letters, Cancer
Research, Carcinogenesis, Chemosphere, Environmen-
tal Health Perspectives, Ewropean Journal of Cancer,
Food and Cosmetics Toricology, Gann, International
Journal of Cancer, Jouwrnal of Cancer Research and
Clinical Oncology (formerly Zeitschrift fur Krebsfor-
schung und Klinische Onkologie), Journal of Environ-
mental Pathology and Towicology, Jowrnal of Toxicol-
ogy and Envivonmental Health, Journal of the Nation-
al Cancer Institute, and Toxicology and Applied Phor-
macology. The monographs on chemical ‘carcinogens
prepared by the International Agency for Research on
Cancer (1972-1981) and Current Contents (1976-1981)
were also used.

From the literature search, more than 2000 experi-
ments on approximately 600 chemicals met the inclusion
criteria and are in the database. Most experiments used
rats or mice, many used hamsters, and a small number
used dogs, monkeys, tree shrews or bush babies. For
any single chemical, the number of experiments in the
database may vary. For example, some chemicals may

have only one test in one sex of one species, while others
may have multiple tests including both sexes of a few
strains of rats and mice, utilizing different protocols.
Similarly, the number of TD,, values reported for an
experiment may vary, depending upon the results of the
test and what the author reported.

Because we have adhered quite strictly to the stan-
dard inclusion criteria and the publication date of July
1981, a number of well-known carcinogens are not in the
database. There are no single injection or skin painting
tests, and no experiments on initiation—promotion.
Bioassays of particulate or fibrous matters are not
included, e.g., asbestos, cigarette smoke and dusts. For
a few carcinogens, the only tests which met the
inclusion rules were negative, and therefore no positive
results are given in the plot®.

Although we have excluded mixtures of chemicals
from the database, some commercial preparations such
ag pesticides and drugs to which humans are frequently
exposed "have been included. A few exceptions have
been made about the cutoff date of July 1981, either
because partial results were published before that date
or because the data were relevant for our own analyses
already in progress.

For the relatively small literature on the long-lived
nonhuman primates, we have relaxed some of our
standard rules in order to include the maximum number
of experiments (see Appendix 13).

Selection of Tissue and Tumor Types for
Calculation of Carcinogenic Potency

In order to standardize the very diverse bioassay
literature, a great many decisions have had to be made
in the constroction of the database. Such decisions were
based on two major considerations: to provide the most
accurate estimates of TD, and to provide a large
resource with comparable data to facilitate the analysis
of the results of animal cancer tests.

Our choice of which sites and pathology to report
from the published literature is limited by what individ-
ual authors have reported, and this varied considerably
from paper to paper. The precision of pathology analy-
ses has inereased over the years, and nomenclature has
changed, thus creating further differences in the
literature.

For reasons of both aceuracy and consistency through-
out the database, our general approach has been to
calculate a TD;, for each category of neoplasm, benign
or malignant, which an author evaluated as treatment-
related, regardless of the statistical or biological basis
for the evaluation. (Hyperplasia and non-neoplastic

*For 'seven chemicals evaluated as having sufficient evidence for
carcinogenicity by TARC, only negative tests met the inclusion rules:
cadmium chloride, cadmium sulfate, epichlorohydrin, glycidaldehyde,
isosafrole, mestranol, 2-nitropropane (10). These are flagged in the
plot. of the database with a double asterisk (**) after the chemical
name. ‘
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lesions are not ineluded in the database.) In addition, a
TD;s has been estimated for the category “all tumor-
bearing animals” (TBA) wherever this was reported.

In order to provide information which would permit
comparisons of target sites aeross experiments, an
additional eategory of histopathology was developed for
the database—“mandatory sites” Whenever there is
adequate documentation in the published paper or
report, a TD;, is estimated for tumors of the liver in
rats and mice, and for tumors of the lung in mice. These
tissues were seleeted as mandatory because they oc-
eurred most often in a frequency count of the positive
sites in the NCI/NTP bivassays. From the general
literature, whenever possible, we have also taken both
the liver and lung as mandatory sites in hamsters, dogs
and monkeys. ‘

In summary, for each experiment in the database, a
TDs, is calculated whenever documentation is adequate
for the following categories: (1) each target site evalu-
ated by the author as treatment-related; (2) mandatory
sites; (3) all tumor-bearing animals (TBA).

Some special considerations about selection of pathol-
ogy for the caleulation of TE;, from each source of data
are as follows. ]

NCINTP Bioassays.  Fromthe NCYNTP Techni-
cal Reports, TD;, values have been caleulated for all
eategories of tissues and tumors listed in the Tables of
Analyses of Primary Tumors as positively related to
dose. (See deseription of statistieal tests in Technical
Reports.) For our plot we always report a target site
when there was a positive evaluation in the text of the
report; however, in the absence of a positive evaluation,
sites that are reported in the statistical tables but that
are not considered treatment-related, are included only
if the TD;, itself is significant at the p << 0.05 level
(two-tailed p-value for the test that the slope of the dose
response is different from zero). We refer to these cases
as “statistical sites” to indicate that the report did not
evaluate them as evidence for carcinogenicity.®

Beeause the computer tapes from the Individual
Animal Pathology Tables of the NCI/NTP contain
individual pathology results, it has been possible to
calculate a TD;; for a composite category of all tumors
which the report evaluated as associated with admini-
stration of the test compound. For purposes of risk
assessment this seems prudent, despite the bias which
this can, in principle, cauge. It has not been possible to
formulate such a composite category for other experi-
ments in the database.

*In a few cases, 2 compound was evaluated in the Technical Report
as negative in rats and mice of both sexes, yet the statistical
significance associated with a TD;, “statistical site” is p < 0.01. For
these cases which raise questions about the evaluation of the com-
pound, we have forwarded our findings to the NTE For the NCI
bioassay of Kepene, the Technical Report's positive evaluation of
hepatocellular carcinomas in male and female rats was based on
pooled eontrols. No TD;, values were caleulated for these sites
however, becanse the lifetable data for the pooled eontrols were not
available. Therefore, on the plot the negative opinion for male and
female rats reflects only the evaluation for matched econtrols.

In the NCI/NTP data, for each mandatory site, a
TDs, is estimated for a specific combination of tumors.
These were selected because they are the common
histopathology reported for the specified tissue by the
NCI/NTE For the liver, neoplastic nodule, hepatocel-
tular adenoma, and hepatocellular carcinoma are com-
bined in the mandatory TDs, For the lung, alveolar/
bronchiolar adenoma and alveolar/bronchiolar carci-
noma are combined. In all cases, the incidence repre-
sents the proportion of animals with any of the tumors;
animals with multiple tumors of the given tissue are
counted only once. For the category TBA, we have
excluded interstitial-cell tumors of the testis for Fischer
344 rats, since these tumors occur spontaneously in
nearly all male animals by the end of their standard
lifagnan

Bioassays in the Published Literature. Authors
of papers published in the general literature rarely indi-
cate which animals were diagnosed as having more than
one tumor. Therefore, it has been generally impossible
for us to combine data on various tumors within a single
tissue, or to specify particular tumor types which
should be included in mandatory sites. To attempt to
combine incidence data would risk multiple counting of
animals.

For the mandatory sites from the published literature,
a TDg is estimated for individual tumor types reported
in the mandatory tissue, as well as for any combination
of tumors which is reported or could be created for that
tissue without risking multiple counting.

In the interest of completeness, we have added to the
database results for tissues and tumors in the literature
which the authors did not consider treatment-related,
but which we calculate as statistically significant
{standard chi-square test, one-gsided p < 0.05).

Throughout the database, when we report results
separately for benign and malignant tumors at a given
site in a single experiment, we often do not know
whether the author counted animals only for the most
malignant tumor. For example, we may not know
whether the proportion of animals with adenomas
represents only those animals which did not have
carcinomas.

Estimation of Average Daily Daose Level

Because a variety of routes of administration, dosing
schedules, species, strains, and sexes are used in
carcinogenesis bioassays, some standardization of dose
is required for a single index of potency. Our convention
in estimating TD; is to determine for each dose group
in an experiment the daily dose rate (in mg/kg of hody
weight) averaged over the duration of the experiment.
It may be that a different measure of dose (such as
mg/em® surface area) will prove to be most similar
across species (11).

To convert parts per million (ppm} or percent in the
food, water or air, into milligrams per kilo body weight
during the dosing period, we assume 100% absorption
and then use a set of standard values for each sex of
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each species, including body weight and average intake

per day (Table 1). Using standard values, the daily dose

rate is calculated as follows:

Doserate = dose X intake/day X number of doses/week
animal weight x 7 days/week

o, equivalently,

Dose rate =
dose x intake/day as a proportion of body weight
x proportion of week dose is administered

In an experiment where the animals were dosed the
entire time on test this value would equal the average
daily dose level. For example, in a bicassay of male mice
fed 50 ppm of some test agent in the diet for the entire
time on test, the caleulation would be:

Dose rate =50 ppm x 0.12 x 1
= 6 mg'kg body weight/day

In this example, the exposure time is equal to the
experiment time.

In using standard values we recognize that there {s no
single factor which precisely reflects the entire experi-
mental literature. For example, strains within a species
will vary in weight; younger animals have lower body
weight and food intake than adults; some test agents
will reduce appetite due to taste; or iliness may result in
loss of appetite. However, the values used here are

within reasonable limits of those usually found in the
published literature and are unlikely to produce substan-
tial error.

In many experiments the administration of the test
compound is stopped before the terminal sacrifice or
before the death of the last animal. In such cases,
averaging the dose over the course of the experiment
will lower the daily dose level. By convention we take
the total dose administered and spread this over the
entire experimental period; thus, for male mice which
are dosed at 50 ppm in the feed for 70 weeks and then
continued on test to 100 weeks, the dose is considered as
equivalent to 35 ppm for the entire 100 weeks, (i.e., 50
ppm X 70/100), resulting in a 4.2 mg/kg body weight/day
average dose. In calculating the dose, we utilize the
concept of exposure time (the period of active treatment)
and experiment time (the actual time on test). When
terminal sacrifice is performed, the experiment time is
the length of time from the start of the experiment to
sacrifice. When, however, animals. are permitted to
survive to natural death, we define experiment time by
using the time of the death of the last dosed animal.

:xtrapolation of TD;, to the Standard
Lifespan

TDsy, i8 defined in terms of the dose rate that will
halve the probability of remaining tumor-free at the end
of a standard lifespan. For each species the assumed
value-for the standard lifespan is given in Table 1; these
values are within reasonable limits usually found in the

Tahle 1. Standard values for dose calculation: animal lifespans, weii{hts, and intake by diet, water, and inhalation.? .

Experimental Standard lifespan,  Weight Food/day,  Food as % body Water, Inhalation
animal Sex yr® kg® g weight/day mL/day® volume, L/min®
Rodents
Mouse Male 2 0.03 3.6 12.00 5 0.03
Female 2 0.025 3.25 13.00 5 0.03
Rat Male 2 0.5 20 4.00 25 0.10
Female 2 0.35 17.5 5.00 20 0.10
Hamster Male 2 0.125 11.5 9.20 15 0.06
Female 2 0.110 11.5 10.45 15 (.06
Monkeys
African green Both 20
(Cercopithecus aethiops)
Cynomolgus Both 20
(Macaca fascicularis)
Rhesus Both 20
(Macaca mulatta)
Prosimians
Bush babies Both 10
{Galago crassicandatus)
Tree shrews Both 4.5
(Tupaia glis)
Dog Both 11 16 400 2.50 500

*Although values sometimes vary depending on the source, those given here are within reasonable limits of those usunally found in the
published literature. No value is given when this information was not necessary for ocur dose calculation.

"Rat and mouse: data based on NCI trichloroethylene bioassay(12); hamster: data of Williams (13); nonhuman primates: data of 8. M. Sieber
{Lahoratory of Chemical Pharmacology, NCI, National Institute of Health, Bethesda, MD.), personal communication; bush babies: ages adapted
from Dittmer (14); tree shrews: data of D. J. Reddy (Northwestern University, Chicago, IL.) personal communication; dog: data of M, 8,
Redfearn (Division of Animal Resources, University of California, Berkeley, CA.} personal communication.

“Rat and mouse; data based on NCI trichloroethylene bioassay (12); hamster and dog: data of D. Brooks (University of California, Davis)

personal communication.

9Mouse, rat and dog: data from NIOSH (75); hamster: data from Hoeltge, Inc. (16).
*Mouse: data of Sanoskij (17); rat: data of Baker et al. (I8}; hamsters: data of Guyton {19).
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published literature. The use of two years as standard
for rats and mice reflects both the standard NCI/NTP
protocol and values that appear frequently in the
literature.

When an experiment is terminated before the stan-
dard lifespan, animals are not at risk of developing
tumors later in life. Thus the number of tumors found
will be reduced, and the TDy, will be greater than the
true TDgg, i.e., the compound will appear to be less
potent than it actually is. Because tumor incidence
increases markedly with age, our convention has been
to adopt as a correction factor f*, where f = experiment
time/standard lifespan. The basis for selecting f is
discussed in the preceding paper (1).

Note that the correction factor f~ is based on the time
the animals are on test, rather than upon age. In an
experiment which began when the animals were 6
weeks of age and which terminated when the animals
were 100 weeks of age, the experiment time is 94 weeks.
Thus, TDj, is defined in terms of the dose rate which
would be administered throughout life, from birth to
death, or the entire standard lifespan.

By omitting from the database any experiments
lasting lese than half the standard lifespan for that
species, the necessity for great extrapolation has been
reduced. Few bioassays in any species are continued for
much longer than the period we have adopted for a
standard lifegspan, so the reverse correction is minimal,

Taking the example above of male mice fed some test
agent at 50 ppm for 70 weeks and then continued on test
for 30 more weeks, the experiment time would be 100
weeks. The standard lifespan for mice is 104 weeks, so
the extrapolation factor would be (100/104)%, or 0.92,
Further details about the estimation of TDg; ean be
found in the preceding paper (1).

We have made an exception to the experiment-length
rule by including in the database biocassays of four
compounds in nonhuman primates for which the results
were positive in a short time and the standard lifespan
is quite long. For these experiments, considerable
extrapolation has been trequired, thus making the
estimate of TDj5, less reliable (see Appendix 13).

Range of Carcinogenic Potency

The TDjgy values we have estimated according to the
rules and conventions just described are presented in
Part IV, The plot format provides a systematic means of
distinguishing ameng the carcinogenic potencies of a
variety of chemicals. The range of TDy; values is more
than 10 million-fold.

For male rats, the range of carcinogenic potency is
shown in Figure 1, where we present the most potent
TDs, values for a selected group of compounds which
were evaluated as tumorigens in either an NCI/NTP
Technical Report or the general literature. In each case,
we have indicated the value for the most potent TD5, for
a target site(s) which was considered positive, and for
which the statistical significance of TDj, is less than

0.01. At the two extremes are the most potent TDg,
values for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD),
TDs, = 101 ng, and for FD&C Green No. 1, TDyy =
5.98 g.

It is our intention to present analyses of potency in
future publications which will discuss such issues as
comparisons of potency across species and strains, and
among different bioassays of the same chemical.

Part Ili: Guide to the Plot of the
Carcinogenic Potency Database

The results of our estimates of TDg, and the standard-
ization of the bioassay literature are summarized and
presented graphically below in the plot of the database.
This plot inciudes information on many aspects of the
2944 experiments it summarizes. The following descrip-
tion of the plot, in conjunction with the appendices, is
intended as a guide for the reader to facilitate use of the
data. Because so much information is included in the

I00ng ~ —=—— TCDD

ActinomycinD
t pg |- =———Aaflatoxin B!

——— Bis-(chloromethy!]) ether

10pg

Sterigmatocystin
— Eé\DBCP _
Diethylstilbestrol
Praocarbazine. HC|

EDB

{00ug

]mg | ——

2 - AAF
Auramine-0Q

_~Aniline. HCI
~DDT

- ~-2,4,6-Trichlorophenol

Metronidazole
19 [~ T

FD & C Red No.!
= FD & C Green No.1

of animals tumors in a standard Jifetime, adjusted for background

TD50: Doily dose (units / kg body weight/day) to give 50%
incidence

10g

Figure 1. Range of carcinogenic potency in male rats.
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output, the reader may find it helpful to go over the
deseription once and to refer back to specific variables
when using the plot.

The plot covers two facing pages and is organized
alphabetically by chemical name. The left side includes
a logarithmic scale of TDj, values on which is plotted
the TD;, for the most potent site in each experiment.
Experiments are listed under the name of the test
agent, and each experiment can be identified by a
unigue number in the plot.

Figures 2 and 3 show an example from the plot of one
experiment on 1,2-dibromoethane from the NCI/NTP
bioassays, which will be used to deseribe the variables
included in the plot, the codes and conventions, and the
appendices. At the top of the example, as at the top of
the plot of the entire database, is a two-line header
describing the type of information in each field. The
header should be read across using both lines together,
first top line “Spe,” then bottom line “Sex,” then top line
“Strain”, ete. Each title in the header begins where the
data it describes beging, with the exception of “AuQyp”
and “Brkly Code” which are in the last column on each
side. Immediately beneath the header in this example,
we have inserted a set of numbers (1)(28) which will be
used in the text to give details of the information in each
field; this set of numbers does not appear in the actual
output.

(1) The chemical name in capitals ig indicated under
(1) in the top line for a set of experiments. An
alphabetical list of all chemieals in the plot is given in
Appendix 1. Common synonyms are also provided
which refer the reader to the compound name used in
the plot e.g., ethylene dibromide (see 1,2-dibromo-
ethane). A list of the chemicals sorted by Chemical
Abstracts Service (CAS) registry number is presented
in Appendix 2. Also under the number (1), immediately

Spe Strain Site Apo+Xpt
Sex  Route Hist Notes
(1) ()35 (6) (T (BIII(ID) [$A )

1,2-DIBROMDETHANE 100....2..ug
1 M f bbc gav MXB MXB 53w78 sv
M f béc gav ato sqgc 53w7T8 sv
M f b6c gav Lun MXA 53w78 sv
f bbc gav lun s/a 53w78 sv
f b6c gav TBA MXB 53w78 sv
f b6c gav Liv MXB 53w78 sv
f béc gav lun MXB 53w78 sv

-+ 8 O O

FIiGure 2.

Left side of database plot.

Reflum LoConf UpConf  Cntrl 1Dose 1Inc  2Dose 2Inc

A 200 21 (22) (2% (26) (25> (26)

below the chemical name, is the unique plot number for
each experiment, i.e., one sex of one species from one
research report. Since only one experiment is used in
this example, it is assigned the number one. In the
larger output, each new number indicates a separate
experiment. A set of lower case letters—in the example
“a” through“f” —identifies each TDy, calculated for that
same experiment using a different set of sites and/or
histopathology; only the most potent site is plotted on
the graph.

(2) The species used in this experiment is indicated
in the column headed by “Spe” The letter “M” refers to
mice, “R” to rats, “H” to hamsters and “D)” to dogs.
Other test animals are indicated by an “N” for prosimi-
ans and a “P” for monkeys.

{(3) The sex is indicated by “f” for female, “m” for
male. Occasionally an author will report data only for
both sexes together, and in these cases the notecode “b”
for both is used.

{4) The strain or stock of animal is reported as a
three-letter code under “Strain”; a list of all strain codes
and definitions appears in Appendix 3. Strains are
coded just as they are referred to in the original
publication. No attempt has been made to standardize
the strain names; therefore, if different nomenclature is
used by two authors who actually tested the same
strain, then two different codes are used in the database.
For monkeys and prosimians, this column is used for the
species code, e.g., “rhe” for rhesus.

(5) The route of administration is indicated in the
header line by “Route” and reported as a three-letter
code. In the example, “gav” stands for gavage. Other
routes are listed in Appendix 4 and use mnemonic codes
like “eat” for administration in the diet.

(6,7) The site and histopathology used in the caleula-
tion of the TDjy, are reported in these columns, and are

T050 2Tailpvl
DR AuCp
12) (13 (14)(15)16)

HE- 3. 74mg * p.0005
4.07mg * P<.0005c
15.4mg * P<.04
17.3mg * P<.03 ¢
3.52ag * P<. 0005
no drea P=l.
15.4mg * P04

Citation or Pathelogy
Brkly Code
[+18] 28

1,2-DI1BROMOETHANE (ethylene dibromide, EDB. c00522 is NCI TR# B&; cO0523 is MCI/NTP TRg 210) 106-93-4

L] c00522 2.58mg 6.93mg 0/20
00522 2.81mp 8.09mg 0720
00522 8.06mp n.s.s. 0/20
c00522 B8.85ep n.s.s. 0720
c00522 2.42mp 6.3mg  0/20
¢00522 n.s.s. n_s.s. 0s20
00522 8.0émg n.¥.x. 0/20

26.0mg 46750 52.0mg 30/50
26.0mg 44/50 52.0mg 28/50
26.0ng 11/50 52.0mg &/50
26.0mg 10450 52.0mg 6/50
26.0mg 47/50 52.0mg 31/50
26.0ng 1750 52.0mg 0/50
26.0mg 11/50 52.0mg 6450

-8 OO0 oOe

Ficure 3. Right side of database plot.

lunza/a,a/c; stossqe. C

lunza/a,alc.

Liv:hpa,hpc,nnd.
lunza/a,8/c.
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marked in the header line by “Site” and “Hist” Each is
indicated by a three-letter code, and the respective
codes and definitions are provided in Appendices 5 and
6. Three-letter codes have been created so that they are
similar to the words they represent; for example line 1a
reports “sto sqe” which stands for stomach, squamous-
cell carcinoma; and line 1c reports “lun a/a” for lung,
alveolar/bronchiolar adenoma.

For the NCI/NTP bioassays, the pathology nomencla-
ture is identical to.that reported in the Technical
Reports and/or on the computer tapes. For the general
literature, the nomenclature reflects exactly the termi-
nology employed by the original authors in their pub-
lished papers. The operational rule has been to retain
what is in the published paper and not to reinterpret or
rename any diagnostic categories. Thus, when authors
use different nomenclature for the same tissue or
morphologic type of tumaor, two different codes are used
in the database. Occasionally it has been necessary to
replace an adjective used for a tissue with a noun, e.g.,
the database uses kidney when renal is used in a paper.
Some special considerations about the reporting of site
and histopathology information from each source of
data are as follows.

NCIINTP Bioassays. In the 1,2-dibromoethane ex-
ample (Figs. 2 and 3), certain tissue and tumor codes
are given in capital letters; these denote particular
mixes of sites or tumor types from the NCI/NTP
bioassays; capital letters are not used for other sources
of data. When these capitals appear, additional informa-
tion about the specific pathology is presented on the
right side of the plot, where the header line reads
“Citation or Pathology” in field (27). These special
capitalized codes are used in the plot when the
calculation of TDs, is based on special mixes of tissue
and tumor types from the NCI/NTP bioassays.

1. The mandatory sites are denoted by “MXB” (for
“Mix Berkeley”) to indicate that the site was created
especially for the database and is not based upon the
NCI/NTP evaluations in the Technical Reports. For
every NCI/NTP experiment, the same sites are given
per species: liv MXB (liver mandatory), lun MXB (lung
mandatory) and TBA MXB (all tumor-bearing animals)
for mice; liv MXB and TBA MXB for rats. For the
NCI/NTP bioassays, these mandatory sites are always
listed as the last TDgq values for the experiment, in the
order TBA, liv, and lun. Thus in the example given
here, lines 1d, e, and {, report for mice the TBA MXB,
liv MXB, and then lun MXB. The specific pathology is
given for liv MXB and lun MXB under column (27).

2.“MXA" (for “Mix Author”) is used to denote a
combination of sites or pathologies which is taken
directly from the Technical Report Tables of Analyses of
Primary Tumors, and denotes a mix of tissues or
tumors created in those tables. In the example, the site
and histopathology for line 16, “lun MXA” are listed in
column (27). Whenever MXA appears, as in line 1b “lun
MXA,” the sites and/or histopathology which were
combined are listed in column (27).

3. “MXB MXB” denotes that a combination of tissues
and tumors has been created for the database, which
cansiste of the aggregate of all sites and histopathology
considered to be treatment-related in the NCI/NTP
Technical Reports. In the example, in field (27) of
line 1, MXB MXB is described as a combination of
“lun: a/a, ale; sto: sqc” {This stands for lung alveolar/
bronchiolar adenoma, lung alveolar/bronchiolar carci-
noma, and stomach squamous-cell carcinoma.)

Bioassays in the Published Literature. The site
and pathology information from the literature experi-
ments is given in the plot for individual tissues and
tumors just as it is for the NCI/NTP bioassays. As
described earlier, it is usually not possible to combine
sites from the published literature because, unlike the
data available from the NCI/NTP bioassays, informa-
tion is seldom reported about multiple tumor incidence
in the same animal. When an author does give informa-
tion about aggregated tissue-or tumor types, the code
“mix” is used in the plot to denote that the specific
sites or tumors are described in the paper. When the
tumor types are not specified, the code “tum” is used.
Mandatory sites from experiments in the literature are
included in the database for the same tissues as the
NCI/NTP bicassays. A TD, is calculated for any mix of
tumors reported in the mandatory site and for individ-
ual tumor types as well;* see, for example, “hydrazine
sulfate” for female mice, lines 1434 and 1434a and b in
the large plot. All codes are in lower case letters,
Whenever an author reported results for all animals
with malignant tumors separately from all animals with
benigh tumors, we have included a TDg, for each
category of “tbha”.

(8,9) The exposure and experiment times are indicated
in the header line by “Xpo + Xpt” Exposure time is the
pericd over which the test agent is administered; if
administration was once a week for 40 weeks, for
example, the exposure time is 40 weeks. Experiment
time is the total time on test; it is not the age of the
animals. It is measured from the start of the experi-
ment to the time of death of the last dosed animal.
Within a single experiment, all TDg, values have the
game exposure time and the same experiment time.
Both times are always reported in the same units. When
both are less than 100 weeks, exposure and experiment
times are reported as “w” for weeks; when greater than
this, “m” for months is used. For tests in long-lived
experimental animals like dogs and nonhuman primates,
“y" for years may also be used. When exposure time and
experiment time are equal, then the duration of dosing
was for the entire experiment. In Figure 2 lines la-1f,
the mice were dosed for 53 weeks, and the experiment
lasted a total of 78 weeks.

(10) Notes, indicated in the header line in (), pro-

*If an author reported many individual types of tumors in a
mandatory tissne, and all are statistically nonsignificant, we have
caleulated TDy;, values for the tumor types with the highest inci-
dence among dosed animals.
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vide additional information about the experiment in
single-letter codes which are defined in Appendix 7.
This supplementary information is helpful in evaluating
the experimental data. In the example, for instance, the
notecode “s” is used to denote that survival was poor
due to toxicity or disease and the notecode “v” that
dosing was variable or irregular, e.g., dose level changed
during the course of the experiment.

(11) The logarithmie scale is used for presenting the
values of TD, and its confidence limits (in units/kilo-
gram body weight/day). The plot extends from 100
nanograms to 10 grams. On the scale itself, the location
of 100 ng, 1 pg, 10 pg, ete., is indicated by under-
scoring; the points for 5, 50, 500 are denoted by a colon
(“"). For each experiment, only the TD;, for the “most
potent site” is plotted; this TDsg is listed first. For other
sites within an experiment, the TDy, is not plotted, but
all other information about it is given in the plot.

The “most potent site” is determined by ordering the
TDs values in each experiment by statistical signifi-
cance. If any TDyg, values are significant at the p < 0.01
level, then these are listed first, in order of potency;
then follow all TDg, values with p < 0.10 sorted in order
of potency. Last, all other TDy, values are listed in order
of potency. We have excluded the category TBA from
this sorting of the target sites and have listed it last. For
the NCI/NTP bioassays, the mandatory sites are also
excluded from this sorted order, and are listed at the
end in the order TBA MXB, liv MXB, and lun MXB.

In the example of 1,2-dibromoethane (Fig. 2), there
are two TD;, values {excluding TBA) with statistical
significance of p < 0.01. The TDy, for MXB MXB is the
more potent and thus appears first. The plotted point
for this most potent site lies between 1 mg and 10 mg on
the scale, and the estimated TDgg, 3.74 mg, appears in
the column to the right of the scale under the header
title“TD50” These results indicate that 3.74 mg’kg body
weight/day would halve the proportion of tumorless
survivors at the end of a standard lifespan for mice (in
the absence of all other causes of death).

(12) The TDy, value on the plot is indicated by one of
three symbols: “+” “*” or “>", depending upon the
p-value associated with the TD;y for the most potent
site. In an experiment where the statistical significance
of the TDyp is p < 0.01, the symbol “+ 7 is uged, and the
plotted point is the most potent estimate of TDj,, i.e.,
the smallest value of TD;, from among those with p <
0.01. In an experiment where the statistical significance
is between 0.01 and 0.10 a “+” symbol is used to plot the
most potent site. If there is no evidence for any
statistical association, i.e., for all TD;, values, p > 0.10,
then the symbol “>" appears just to the right of the
lower confidence limit. For these statistically nonsignifi-
cant experiments, the symbol “>" provides a lower
bound for TDg, i.e., it is extremely unlikely that TD;,
could be less than (more potent than) the value plotted.

A special symbol “ <<+ ” is used for cases where 100%
of all dosed animals had the tumor(s) of interest and the
TD;, was calculated with summary data; the “ <+ 7

appears at the upper confidence limit. With summary
data, only an upper bound, but no TDy, can be
estimated in such cages,

Occasionally, the symbol for the most potent TDy, is
plotted with parentheses around it to indicate that the
test did not meet our standard criteria; usually the
experiment time was too short. All NCI/NTP bicassays
have been included in the database, and some do not
meet the criteria. For experiments in nonhuman
primates, the criteria have been relaxed. (See Appendix
13.} For an example of such a case, see C.I. Direct
Brown 95 for female rats, line 404 in the large plot.

The plot symbol is a convenient way to determine
quickly the number of experiments reported for any
particular test agent, since each experiment will have
one symbol for its most potent TDs,.

Since there are both statistical and nonstatistical
unceriainties in the estimation of TDg,, we have caleu-
lated 99% confidence intervals for it. A discussion is
iziven in the preceding paper (7). Whenever the TDj,
calculation is based on lifetable data, as in the NCI/NTP
hioassays and a set of experiments on aromatic amines,
the symbol “ : 7 denotes the confidence limits. When
the TD;, caleulation is based on summary data, then
the symbel “” denotes the confidence limits.

In an experiment where the statistical significance of
TDg is p < 0.0], both the lower and upper confidence
limits are plotted. The caleulated values for these
intervals are presented on the right side of the plot in
columns (20) and (21) (Fig. 3), where the header line
reads “LoConf” and “UpConf” for lower confidence and
upper confidence limits. In the example, the plotted
confidence interval is 2.58-6.93 mg (Fig. 3), suggesting
that the lower value would not reduce the proportion of
tumorless survivors by half, while 5.55 mg/kg body
weight/day would more than halve it.

In an experiment where the statistical significance of
TDyy is p = 0.01, the confidence interval will be open at
the upper end. In such a case, the lower limit dose rate
would be unlikely to halve the proportion of tumor-free
survivors, but no statement can be made about the
carcinogenic effect of higher doses. In such cases, there
isno “: " or“. 7 to the right of the TDg; on the plot.

When the plotted symbol is “ <+ " because 100% of
the animals had tumors and we estimated TD;, with
summary data, the <+ ” appears at the upper
confidence limit. In such cases, the upper limit dose rate
would induce tumors in all animals and the rate which
would reduce the proportion of tumorless survivers by
half cannot be estimated with only summary informa-
tion.

Occasionally, for a TDg, with statistical significance p
<. 0.01, the upper confidence limit is too large to be
printed within the range up to 10 grams; in such rare
instances the symbol for the upper confidence level also
will not appear, although the value will be printed in the
field headed UpConf (21).

{13) The value of each TDs, is presented just to the
right of the plot range (13) and includes the appropriate
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units {per kg) of body weight per day. The symbol “ no
TD50 ” appears instead of a numerical value whenever
100% of the dosed animals had the tumor(s) of interest
and the TD;, was calculated with summary data. The
symbol “no dre,” for no dose-related effect, indicates
that TDs; is not estimable for some other reason. For
statistically non-significant TD5, values the numerical
value may be impossibly large.

(14) The shape of the dose-response curve for each
TDs, appears in column (14) under the header “DRJ The
codes and definitions for the curvatures are listed in
Appendix 8. The shape of the dose-response has been
determined by a test for departure from linearity. If
there was no significant departure from a linear dose
response, then the curve shape is listed as linear, and
the asterisk symbol “*” appears. For experiments with
three groups of animals including controls, a significant
departure from linearity with upward curvature is
denoted by a bar slanting to the right (the symbol “™). If
there was a significant departure from linearity with
downward curvature, then the TDy, is caleulated with-
out the data from the highest dose group, and a bar
slanting to the left (the symbol “\ ") appears. We have
adopted this convention to obtain the best estimate of
TD;s, by using only the linear portion of the dose-
response curve in the calculation.

When there are more than three dose groups (includ-
ing controls) in the TD;, calculation and there is a
significant departure from linearity, the symbol “Z” is
listed in column (14). When there is a blank space for
the shape of the dose-response, there are two possible
reasons. First, there may be only one dose group and a
control group in the experiment, in which case there is
not enough information to determine a eurve shape.
Most tests in the general literature have only a control
and one dose group. Second, there may be no dose-
related effect, in which case the code “no dre” appears in
column (13) and “P = 17 appears in column (15).

(15} The two-tailed p-value appears in column (15),
under the header “2Tailpvl? This value indicates the
statistical significance associated with testing whether
the slope of the dose-response curve is different from
zero. All values are given to one significant figure.
When there is no dose-related effect or the slope is
negative, then “P = 1 appears in column (15). Due to
rounding, the lowest p-value reported is p < 0.0005; a
calculated p-value which is > 0.0005 and < 0.001 is
reported as p < 0.001. Note that the significance level
listed in this eolumn determines which symbol will be
plotted for the most potent site in each experiment.

(16) The opinion of the original author, as to the
tumorigenicity of the test agent at the site for which the
TDg, was caleulated, is given in the last column on the
left side of the plot (16) under the heading “AuQp” for
authot’s opinion. Qur rule for reporting opinions from
all sources of data has been to record all clearly stated
evaluations of tumorigenicity at the site(s) included in a
TDgq calculation. Some special considerations about our
codes for the opinions of authors from various sources
are as follows.

NCHNTP Bioassays. Our conventions for coding
the author’s opinions from the NCI/NTP Technical
Reports are based upon the text of the Report, includ-
ing the en "luation of the Clearinghouse on Environmen-
tal Carcinogens (Data Evaluation/Risk Assessment
Subgroup), and the Tables of Analyses of Primary
Tumors. An author’s opinion is listed for all target sites
except: Berkeley Mixes (MXB) and the statistical sites,
i.e., those included in the Tables of Analyses but not
considered evidence for carcinogenicity in the text of
the Technical Report. For these cases, the opinion
column is blank, as in lines 1, 1d, le, and 1f of the
1,2-dibromoethane example (Fig. 2).

A “c” in the author’s opinion column indicates that the
Clearinghouse evaluation or the text of the Report
stated that at the site(s) on which TDy, is based, the
compound was carcinogenic under the conditions of the
bioassay. See for example, the opinion column in the
example for lines la, 1b, and le. An “a” indicates an
opinion that the incidence of tumors at that site(s) was
associated with administration of the compound under
the conditions of the bioassay, or that the evidence for
carcinogenicity was suggestive.

The symbol “-” will appear in the opinion column for
the most potent site in an NCI/NTP bioassay to denote
the evaluation that the compound was not carcinogenic
in that sex of that species under the conditions of the
bioassay. In most cases, the “” appears for the TDy,
calculated for TBA, which is our convention whenever
there is no evidence for carcinogenicity. For experi-
ments evaluated as inadequate in the Technical Report,
the opinion column is always blank. For a list of ex-
periments evaluated as inadequate, see Appendix 12.

There are some cases when the “-” appears for a
statistical site, i.e., one not evaluated as evidence for
carcinogenicity in the Report, but which was statisti-
cally significant according to the Tables of Analyses of
Primary Tumors and also had a TD4, significance level of
p < 0.05. When this TDy, is the only evidence for a
treatment-related effect, and thus the most potent site,
we have indicated this by placing a “-” in the opinion
column and flagging the TDy, with a # sign in the plot
just to the left of the TDg, value. For example, refer
to “caleium cyanamide,” for female mice, line 697 in
the large graphic output. Note that the p-value associ-
ated with the TD;, determines the symbol plotted for
the TDg; this is independent of the author’s opinion.

For bioassays in which some target sites were evalu-
ated as treatment-related, the statistical sites are also
reported but the opinion column is left blank. In order
to make it clear that the Report itself did not contain
positive evaluations of any statistical sites, we put an
“S” for statistical in the last column on the right side of
the plot, column (28), under the header “Brkly Codel*

*For some chemicals, the NCI/NTP Technical Report indicated that
experiments in one or more sex-species groups were inadequate
carcinogenesis bioassays, primarily based on the insufficient survival
of the animals on test. We have indicated this opinion by placing
an asterisk (“*") after the chemical name on the left side of the
plot. See Appendix 12 for a list of the particular sex-species groups.
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Bioassays in the Published Literature. In the
general literature whenever the author evaluated the
proportion of animals with tumors at a particular site as
treatment-related, a “+” will appear in the opinion
column (18) for the TDy, caleulated for that site. Such
stated opinions as “positive,” “carcinogenic,” “active,”
and “tumorigenie,” fit this category. The symbol “+” will
only appear in the opinion column for a TDg; in one of
the following two cases: either, the author gave a
positive opinion for the particular target sites included
in the TDy,, or in the oceasional case where an author
evaluated the compound as carcinogenic without specify-
ing the target site, and we have indicated this witha “+”
symbol in the opinion column for the category “all tumor
bearing animalg (tha)”

Similarly, the opinion column will contain a %7 only
when either the author stated an opinion that the
particular sites included in the TDy, are negative, or the
author concluded that there was no treatment-related
effect in the experiment, in which case all sites report-
ed for the experiment have a “-” in the opinion column.

Target sites which an author did not evaluate as
positive are included in the database only when the
statistical significance associated with an inereased
percentage of dosed animals with tumors is p < 0.05
(standard chi-square test, one-sided p-value), or when
the tissue is a mandatory site (liver and lung for mice
and hamsters; liver for rats).

When no opinion about carcinogenicity is stated for
sites which are nevertheless used for TDg, calculations,
the author's opinion column is left blank. This may
occur either for mandatory sites, or for included sites
which were not unequivoeably evaluated by the author.
In those rare cases where the author provided enough
information to permit the combining of tissues and
tumors into a mandatory site, the author’s opinion
column is also blank, since the mix wag created espe-
cially for the database.

In summary, the symbol for the author’s opinion
column in the general literature reflects what the
author actually stated in the paper. Sites evalnated as
positive are given a “+”. Sites evaluated as negative are
given a “”. A “+7” is used for tha when the compound
was evaluated as positive, and no specific target site was
evaluated as positive. For all other opinions the author’s
opinion column is blank.

Occasionally, when there is a “c¢” or an “a” in the
opinion column for an NCI/NTP biocassay, ora “+” for a
test from the general literature, the positive evaluation
was made because the incidence among dosed animals
was high in comparison to historical control incidences;
this occurs, for example, when there is a rare tumor
among the dosed animals. The actual numbers of
animals bearing such tumors may be quite low, thus
making the estimate of TDs, unreliable. In such cases,
we have indicated that the author’s opinion was based
on historieal control comparisons by putting the words
“+ historical” in the TDg, column. See, for example,
“allyl chloride” for female mice, line 152 in the large
plot.

(17,18) The plot continues on the right side (Fig.3),
by first repeating the identification numbers given for
each line on the left side of the output, e.g., 1, 1a, 1b,
ete. In field (17) the chemical name is also repeated,
followed by common synonyms, in some cases. In the
example, “ethylene dibromide” and “EDB” are given as
synonyms for 1,2-dibromoethane. The Chemical Ab-
stracts Service registry number (CAS#) is reported in
field (18); in the example, 106-93-4 (Fig.3).

(19} Under the header “RefNum”, is the unique
reference number assigned to each paper in the data-
base. For NCI/NTP bioassays, this is the number used
in the computer tapes; here, c00522. In the case of
1,2-dibromoethane, NCI/NTP conducted two bioassays:
in one, the compound was administered by gavage and
in the other, by inhalation. In such cases, we have
assigned a consecutive number to distinguish the sec-
ond bicassay and have included the appropriate Techni-
cal Report number. NCI/NTP uses a single number for
both bioassays.

(20, 21) The lower and upper confidence limits for
each TD;, are presented in (20) “LoConf” and (21)
“UpConf,” respectively. When the abbreviation “n.s.s”
appears for either the lower or upper confidence limit, it
denotes “not statistically significant.” Whenever the
statistical significance of TDj, is p > 0.01, then the
upper 99% confidence limit will not be calculated; see,
for example, line 1f for 1,2-dibromoethane (Fig.3).
When the lower confidence limit is “n.s.s” this usually
indieates that there were no tumors or only one tumeor
of the specified type in the experiment, and the lower
confidence limit was not estimable; most often this
oceurs for mandatory sites as in le in the 1,2-dibromo-
ethane example. Occasionally the n.s.s. oceurs for the
lower confidence limit because 100% of dosed animals
had the tumor(s) of interest and hence no lower con-
fidence limit could be estimated with summary data.

(22-26) Beginning in (22) on the right side, and
extending through (26), we report the proportion of
animals with tumors and the average dose level in
mg'kg body weight/day which we have calculated for
each dose group in the experiment. The proportion of
animals with tumoers for TDj values which have been
calculated with lifetable data are presented here in
summary form, i.e., the number of animals with tumors
by the end of the experiment.

Reading across (22)-(26), under “Cntrl” (22), we list
the proportion of control animals with the tumor types
in the TDs, calenlation; the average dose in the lowest
dose group is given under “1Dose” (23); the proportion
of animals in that group with the tumor(s) is listed
under “llne,” for incidence, (24); the next highest
average dose “2Dose” (25) and the proportion of those
animals with the tumor(s) “2Ine” (26} is given next, ete.,
for as many dose groups as there are in the experiment.

Whenever the TDs, was calculated without the data
from the high dose group (i.e., there was a significant
downward departure from linearity), we have indicated
this fact with parentheses around the data which were
¢mitted from the final calculation. Thus, whenever the
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shape of the dose-response on the left side of the plot is
“~ eolumn (14), the parentheses appear on the right
side around the appropriate data. See, for example, 2-
aminoanthraquinone for male rats, line 202 in the large
plot. Whenever there were more than three groups
{including controls), and the dose-response was hon-
linear, there is a “Z” in column (14) on the left side; if the
departure from linearity in such cases was downward,
then this fact is indicated by parentheses around the
group that was excluded from the TDy, calculation.

NCENTP Bicassays. For the data on the propor-
tion of animals with tumors, the number of animals in
each group is the number at the start of the experiment.
In the example, there were 20 in the control group, and
50 in both the low and high dose groups. When pooled
controls have been used as evidence for carcinogenicity
in the Technical Report, we have calculated TDyg, values
with those controls as well as the matched controls.
(This convention has also been followed for the lifetable
calculations of the experiments of aromatic amines.)
Data using the pooled controls are indicated by the
letter “p” following the control incidence in column (22);
see, for example, “aldrin” for male mice in the large
plot, line 135. The use of pooled controls is also reflected
on the left side of the output by the word “pool”
following the notes in column (10) and by assigning a
different line number to the pooled data.

In the conduct of several of the NCI/NTP bioassays,
the dose level administered to the high dose group was
sufficiently toxic to necessitate starting a new dose
group and a new control group. For some of the
bioassays in which this was done, the statistical analysis
in the Technical Report was performed separately for
the control and dose groups which were started later.
For these cases, we compared the proportion of animals
with tumors in the earlier and later control groups, and
since we found no significant difference, we combined
the data from the control groups and analyzed the
experiment as one dose response, using both the high
and low dose groups. Appendix 10, “NCI/NTP Bioas-
says with Combined Controls,” lists all such cases.

In some instances, the data for the proportion of
animals with tumors is slightly different from what is
reported in the Technical Report because the pathology
diagnoses were updated after the Report was published;
the revised data were on the computer tapes provided to
us. These cases are listed in Appendix 11, “NCI/NTP
Bicassays with Revised Data”

Biocassays in the Published Literalure. The pro-
portion of animals with tumors presented here reflects
exactly the number of animals used in the TDg,
calculation. Many authors have reported only the start-
ing number of animals. Whenever additional informa-
tion was given, i.e., number of animals alive at the time
of appearance of the first tumor, or number examined
histologically, then this number is used in the denomina-
tor of the proportion of animals with tumor. This is a
more accurate description of the number of animals at
risk of tumor. These data were used in the TDg
calenlation and are reflected in columns (22), (24) and

{26). In these cases, the notecode “e” for “effective
number” appears on the left side of the plot under
“Notes” in column (10). Otherwise, the data reflect the
number of animals started in each group. Since experi-
mental designs vary in the literature, the incidence and
dose-rate data may include a control and only one dose
group or perhaps, a control and several dose groups.

In the general literature, pooled control data re-
ported by the author are used in TDy, calculations only
when no matched data were reported. Our eonventions
for plotting pooled data are the same as those deseribed
for the NCI/NTP bicassays.

(27) Reading across the right side of the plot, under
“Citation or Pathology” for the NCT/NTP bigassays, we
present the three-letter codes for all of the sites and
histopathology which are “Author’s Mix” (MXA) or
“Berkeley Mix” (MXB). This includes the MXB manda-
tory liver and lung pathologies, our combinations of
sites which were individually evaluated as positive in
the Report (MXB), the statistical sites which included
more than one site in the Tables of Analyses (MXA),
and any combination of sites evaluated as treatment-
related in the Technical Report (MXA). The three-letter
code for each tissue in the TDg, caleulation is followed by
a “” and then by the three-letter codes for each
category of neoplasm included in the calculation. A “”
follows the last three-letter tumor code in each mix. The
definitions for these codes are given in Appendices 5
and 6.

For the published literature, a citation to the paper is
provided, giving the first author, code for the journal or
book title, volume number, pages, and year. The full
titles of the four-letter codes for the names of references
are listed in Appendix 9, “Reference Codes and
Definitions” The abbreviation “pers.comm. indicates
that additional data for the TDj; calculation were
acquired through personal communication with the
author(s). On the plot a new citation for a published
paper is listed whenever there is a change in paper.
When the following experiment is an NCI/NTP bicassay,
then codes for pathology appear in field (27) instead
of a citation. In Appendices 14 and 15 we have provided
a complete bibliography of all papers in the database.
Appendix 14 includes the articles, books, and reports in
the general literature; Appendix 15 lists the NCI/NTP
Technical Reports.

(28) The last column of the plot, is used only for
NCI/NTP bioassays. Under the header “Brkly Code,”
we indicate that a TDg, has been included in the
database because of a decision by the Carcinogenic
Potency Project {Berkeley) rather than because the
sites were evaluated as treatment-related in the NCI/
NTP Technical Report.

The letters “C,” “A” and “T” are used in the Berkeley
Code column for Berkeley Mixes (MXB). The letter “C”
denotes a TDy, caleulated for all sites evaluated in
the Technical Report as evidence for carcinogenicity.
(Fig. 3). The letter “A” denotes a combination of tumors
evaluated as associated with administration of the
compound. The letter “T,” for together, denotes a
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combination of all sites evaluated as “C” or “A” in a
bioassay where the weaker “associated” opinicn and the
stronger “carcinogenic” opinion were both reported.
The letter “S” indicates that the TD,, has been included
in the plot because the sites were statistically significant
in the Tables of Analyses of Primary Tumors and the
TDs, was significant at the p < 0.05 level; however, no
positive opinion was provided in the Report. An “S” may
appear for either a mix of sites or a single site. For all
mandatory sites, the column for “Brkly Code” is blank.

The information in the plot is ordered systematically
to facilitate use of the data. All bioassays of a particular
chemical are organized under the chemiecal name, and
these names are ordered alphabetically. Within each
compound, the bioassays are ordered alphabetically by
species code, so that dogs would appear first, then
hamsters, mice, prosimians, monkeys, and finally rats.
Within a species, the bloassays are ordered by the code
for the strain or stock. (For monkeys and prosimians,
the tests are ordered by the code for the species.} If
there is an NCI/NTP bioassay of the chemical, then all
experiments using that strain are reported first, fol-
lowed by the strain used in any other experiments
providing lifetable data, and finally by any remaining
strains ordered alphabetically. Within the strain, the
bioassays of females are reported first. Thus, when
there is an NCI/NTP bioassay, “b6c” mice will appear
first, and all experiments using “b6c” female mice would
be reported before any experiments using “b6e” males.

The reader may find it convenient, when utilizing the
plot, to refer back to this guide. Abbreviations and
symbols are defined in detail in the Appendices. When
using the database, readers may find that we have not
identified an experiment which does meet the standard
inclusion criteria. Therefore, we welcome information
about additional tests, as well as corrections of any
errors in the database,
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Spe Strain  Site Xpo+ Xpt TD30
Sex  Route  Hist Notes DR

ACETAMIDE B O T L I e [ T [ P L [+ PR - I 11
1 M 7 cbé eat {un as/a 52ws¥ & poof > no dre
a M f cht eat Liv hpe 52ws9 e na dre
2 M n cbd eat sto sqp 52w69 e pool . + . 1.89gm \
8 M mncb6 eat mln ono 52wh9 o 2.66gm
b M mnché eat --- mix 52ub9 o 3.01gm *
¢ Mmcbé aat --- ano 52wi9 e 3.050m
d M mcbb eat --- alh 52ws9 o 6.24gm *
® Mo cbé eat mln alh 52ws9 o 9.52gm *
f M mcbé eat Liv hpe 52w69 o 57.5gm *
g M mcbé eat Lun asa 52wé9 e no dre

3 R f 34 eat Liv hpc 52wé9 e + . 230.mg
a R f 34 eat Liv nnd 52wé® e 4. 15gm

& A m 34 eat Liv hpe 52w69 es .+ 104.mg
8 R o f34 sat Liv nnd 52w9 es 9.96gm

S R mwis aat Liv hpt 52w65 ek + 372.ng

ACETAMINOPHEN 100ng. o3, Tug.e e eie 10, 2. 106, oz dmge et B0 L3 100, L, gz 10

-] M f sui sat --- leu 32u52 v = no dre
a M f swi eat Liv tum 32uS2 v no dre
b M f swi sat Lun tum 32w52 v noe dre

7 R m sda eat liv tum 27m27 - no dre

ACETOHEXAMIDE Lt PR, (VT PR Oy [ RPN S |1 1 JAPRRNE O [T PP WA, | PRSP DO, [+ JP D, - JAy B 1]

8 M f béc eat TBA MXB 24m25 sv > no dre
a M f bbéc eat Liv MXB 24025 sv no dre
b M f béc sat Lun MXB 24m25 sv no dre

9 M m bSc sat TBA MXB 24m25 v o> 2.37gm \
8 M mbbc eat liv MXB 24m25 v no dre
b Mo béc eat Lun MAB 24m25 v no dre
10 R f f34 eat TBA MXP 24225 i no dre
a R f f34 eat Liv MXB 24m25 no dre
11 R m f34 sat --. lou 24m24 T+ 1p527.mg \
a R m 34 eat TBA MXB 24m24 2.1%gm
b R o f34 eat Liv MXB 24m24 16.69m *

ACETONE [ 4+ (5-NITRO-2-FURYL)-2- THIAZOLYL JHYDRAZONE. .t .10 .. .. .. 100 . .5..28g. . 2. 300,00 .2, 200,00 2. 10000022420
12 R f hza mat for sqp 36w5S4 eg . F 11.0mg
& R f hza sat liv tum 36w54 e no dre
13 R f hza eat for sqp 44w es - 4.05eg
a R f hza eat Liv tunm &44w0 es ne dre
1* -ACETOXYSAFROLE LT, T T, (V7 PR DO, [+ JRP B |11 PR B | T PRI [P, [ PRPRPPE s [ [ PRI B, T~ R e [

14 M m cdl eat Liv car 56mb9 s > no dre
a M mcdl sat lun tum 56w6% s ne dra
b M mcdl eat tba mix 56wé? s no dre
15 M o cdl oat Liv car 30wé9 s > no dre
a Mo cd! eat tun tum 30w69 s no dre
b M mcdl aat tha mix 30w6% s no dre
16 R m cdr eat for pam 47ws9 sv PR . 30.7mg
a R o cdr eat Liv car &7wé9 sv no dre
b R m cdr eat tba mix 47wé9 sv 32.4mg
17 R m cdr eat for pam 36w52 s F_— 21.1mg
a R mcdr est Liv hpc 3éw52 8 348.mg
b R moecdr sat the nix 36w52 » 21.%mg

N'-ACETYL-4- (HYDROXYMETHYL)PHENYLHYORAZINE. . Tug. ... 2. 10,0 0032 000 Loosodmg. .5, 0.0 ... 11000t g2l 10
18 M f gws wat bly mix 27u27 » + . 287.mg
a M f sws wat Lun mix 27u27 e 32%.mg
b M f swa wat liv tum 27m27 no dre
19 M m swa wat lun mix 27Tm27 e . . 208.mg
a M m sws wat blv mix 27027 & 252.mg
b Ma sws wat Liv hpt 27a27 & no dre
1-ACETYL-2- ISONICOTINOYLHYDRAZINE 100ng..:..fug....:,, 30.....:..000,,..:..1mg.,,.2.. 10 .., .2 100....2 .19 . ...5. . 10

20 M f gwa wat lun mix F4uF4 e T I9.mo
a Mt sws wat Liv mix Q4uds 55.7gm
21 M m swe wat Lun mix %2u92 e B 342.ng
& M mp swa wat Liv hem 92u92 o no dre

3-ACETYL-&-METHYL-2,4-PYRANDIONE 300ng..:..%ug.... 2. 20, . 2. 100 . o0 tmgee e 2e 100 201000 o e e 2 u 00 e a i el 20
22 M f b6a orl Liv hpt 76w?6 svx > no dre
a M f béa orl Lun ade 76w76 evx no dre
b M f bda orl tbs mix 76w76 ava no dre
23 M mbéa orl Lun ade 76w78 eva > no dra
a8 M nbéa orl Liv hpt 76w76 evx no dre
b M bba orl tba mix 76w76 evx no dre
24 M f bée orl Liv hpt 76u76 evx > no dre
a M f béc orl lun mix 7Té6w7é avx no dre
b M f béc orl tba tum 76w76 evx no dre
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Part 1V: Plot of the Carcinogenic Potency Database
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RefNum LoConf UpCenf  Cntr! 1Dose Une  2Dose 2lne Citation ar Pathology
Brkly Code
ACETAMIDE 60-35.5
1 1343 2.22gm n.s.8. 2/789p 1.15¢gm  0/34 2.31gm 0/28 Fleischman;jept,3,149-170;1980
s 1343  6.96gm n.s.s. 1/89p 1.15gm 2/41 2.31gm (/46
2 1343 717.0g 7.92gm  0/82p 1.07gm 5732 (2.13gm  0s22)
a 1343 1.01gm 13.2gm  0/74p 1.07gm  S5/4% (2.13gm  0/39)
b 1343 1.62gm 6.73gm  0/95p 1.07gm  P/50 2.13gm 7746
¢ 1343 1.16gm 14.1gm 0/95p 1.07gm  5/50 (2.13gm 1/46)
d 1343 2.70gm 23.9gm  0/95p 1.07gm 2/50 2.13gm S5/46
e 1343 3.29%m n.s.s. 0/79p 1.07gm 1746 2.13gm 3739
f 1343 6.31gm n.s.s. 2/91p 1.07gm  0/50 2.13gm 2746
g 1343 1.55gm n.s.5. 1/87p 1.07gm 0/24 2.13gm 0/24
3 1343 147.mg 3832.mg 0/4% 888.mg 33,48
a 1343 1.26gm n.s.s. 0749 B38.mp 3748
& 1343 65.2mg 171.mg  0/50 710.mp 4&1747
(] 1343 1.462gm n.s.%. 0/50 7t0.mg 1747
5 2 158.mg n.s.s. 047 800.mg T7/16 Weisburger;txap,14,163.175; 1969
ACETAMINOPHEN (Tylsnol, paracetamol) 103-90.2
6 1118 805.mg n.s.s. 1/30 B8&3.mg 1/30 Cohean;canr, 3B, 1398-1405; 1978
a 1118 1.33gm n.s.s. 0/30 863.mg 0/30
1118 1.3%gm n.a.s.  0/30  B63.og  9/30
7 1439 1.63ga n.s.s. 0/30 214.mg 0/30 Johansson;ijen,27,521.529; 1981
ACETOHEXAMIDE 968-81-0
8 ¢03247 939.mg n.s5.9. 2715 548.mg  7/35 1.14gm  3/35
& c03247 1.78gm n.s.x. 1715  S568.mg 1735 1.%4gm 1/35 Livihpa,hpe,nnd.
b c03247 n.s.s. n.s.s. 0715 568.mg 1735 1.%4gm 0/35 lunia/fa,a/e.
9 c03247 348.mg n.8.8. 6/15 525.mg 14/35 (1.05gm 5/35)
a ¢03247 3.56gm n.s.s. 315 525.mg 2735 1.05gm  1/35 Liv:hpa,hpe,nnd.
b c03247 2.34gm n.s.s. 2/15 525.mg 3735 1.05gm 2/35 lun:a/a,a/sc.
10 c03247 751.0g n.s.8. 9/15 34B.mg 23/35 4&%4.mg 18735
& ¢03247 n.s.s. n.s.s. 0715 34B.mg 0735 6%.mg  0/35 Livzhpa, hpe,nnd.
11 c03247 256.mg 7.11gm 0415  278B.mg 10/35 (S61.mg  &/35) 1
c03247 386.og n.s5.8, T7/15  278.mg 19/35 Sé61.mg 21/35
b 03247 2.70gm n.s.s. 0715 278.mg 0/35 Sé1.mg 1/35 Livihpa,hpe,nnd.

MCETONE [4-(5-NITRO-2-FURYLY-2-THIAZOLYL | HYDRAZONE 18523-69-8

i2 1063m 3.2%mg n.s.s. 0/5 33.3mg /7 Morris;canr,29,2145.2156; 1969
a 1063m 13.0mg n.s.s. 0/5 33.3mg O/7

13 10630 3.10mg 13.3mg 0/16 36.Bap 15/20

a 1063n 50.5mg n.s.s. 0/16 36.8mg 0/20

1 -ACETDXYSAFROLE B4627-78-6

14 1042b 92.9mg n.s.s. 3/35 29.3mp  0/35 Borchert;canr,33,590-600;1973
a 1042b 92.9mg n.s.s. /35 29.3mg  0/35
b 1042b 92.9mg n.s.s. 3/35 29.3mg  0/35
15 1042c B83.3mg n.s.s. 3/35 26.3mg 0/35
a 1042c 83.3mg n.s.s. 0/35 26.3mg  0/35
b t042c 83.3mg n.s.s. 3/35  26.3mg (/35
16 1042b 14.2mg 81.20g 0/18  112.mg 10/15
a 1042b 152.mg n.&.5. 0718  112.mg 0/15
b 1042b 14.5eg 107.mg 1/18 112.mg 10/15
17 1042c 10.2mg S2.6mg 0/18 116.mg 11718
a 1062c 58.7mg n.s.s. 0718 MNM6.mg 1718
b 1042¢ 10.2mg 52.6mg 0/18 116.mg 11/18

N'-ACETYL-4- (HYDROXYMETHYL)PHENYLHYDRAZINE  65734-38-5

18 410 143.mpg 950.mg B/96  125.m0  16/44 Toth;canr,38,177-180; 1978
a 410 148.mg 3.05gm 15/96 125.mg 17744

b 416 1.57gm n.s.s. 0/99 125.mg  0/50

19 410 9B.6mg 1.3Bgm 22792  1k.mg 24748

a 410 127.mg 762.mg 5/88  104.mg 15/45

b 410 997.wg n.s.e.  2/62  104.mp  0/38

1-ACETYL-2-ISOMICOTINOYLHYDRAZINE 1078-36-2

20 1055 196.mg 567.mp 14/104 B00.mg 37747 Toth;ejca,?,285.289;1973
a 1055 2.66gm n.s.8. 3/73  BOO.mg 2741

21 1055 202.mg 664.mg 11/91 667.mg 29742

a 1055 96B.mg n.s.s. 2740 667.mg 0/9

3-ACETYL-6-METHYL-2 4-PYRANDIONE <(dehydroacetic ecid) 520-46-5

22 1294 67.2mg n.s.s. 0s17  33.9mp 0/18 Ennas;ntis, 1968/1969
a 1294 67.2m9 n.s.s. 1/97  33.9mg 0718

b 1294 32.0mg n.s.s. 2/17 33.9ng 2718

23 1294 38.9mg n.s.s. 2718 31.6mg 1717

[} 1294 59.1mg n.s.8. 1718 31.6mg 017
b 1294 41.6mg n.s.s. 3418 31.6mg  1/17
24 1294 &7.2mg n.g.s. 0/16 33 .9mg 0/18
s 1294 67.2mg n.s.s. 0716 33.%ag 0718
b 1294 67.2mg n.s.s. 0/16 33.9mg 0/18
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ben
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ben
ben
ben
ben
ben

ben

ben

ben

ben

ben

ben
ben
ben
ben

ben

eat
eat
sat
oAt
eat

eat
ipi
ipi
ipf
eat
aat
oat
eat
aat
aat
sat
aat
eat
eat
sat
aat
aat
aat
aat
eat
eat
sat
aat
sat

aat
aat
aat
et
eat
eat
aat
aat
aat
sat
sat

eat
eat

pit
ova
ute
adr

Liv
sai
par
for
tiv
liv
liv
tba
tha
tba
tha
ubl
Liv
Liv
ubl
ubl
Liv
ubl
liv
ubl
Liv
ubl
Liv
ubl

liv
upl
Liv
Liv
ubl
Liv
ubl
Liv
ubl
Liv

ubl
Liv

ade
ile
gce
cas
car

bde
ade

pam
cac
cac

mix
mal
mal
mix
tce
hpe
hpe
tee
tee
hpe
tecc
hpc
tee
hpe
tee
hpe
tee

hpe
tee

hpe

tee
hpc
tece

hpe
tece
hpt
(21
tee
hpe

GOLD ET AL.

Kpo+Xpt TDa0
Notes DR
avx > no dra
avx no dre
L1 3 202.mg

J{elo1o1: TR, V7. PRV R [« IR e L1+ O S [ O (O P [ P [+ [ s 11}

26026 o .t . 44,8mp

26m26 o 49.0ng

26m26 e 105.mg9
26m26 & 105.mg

24026 & 117.mg

26m2t o 117 .08

26m26 o 413.mg

26m26 » na dre
25m25 & P . 59.8mg
25m25 & 42.1m9
25m25 o 113.m9
25m25 o 128.09
25m25 » 146.mg
25m25 & 161.m9
25m25 a na dre
25m25 e no dre
25m25 & no dre
100ng..:. fug....z..10.,.,,:..100....2..Ang. .2 000 . n e e 8L 1000t 100 L Ll 10
4365 — . 1.18mg
63wE5 no dre
[, PSR [V FRRRG DR | JOPRDUS- SR, [+ 1 TR SN | T- DR SR |+ PPN SRS (1) DR T |- PP S 1]

47u88 o o> 43.5mg

47TwdB o 54.8mg

47wB8 o 54.8m9

47wB8 o 54.8mg

47uB8 o 54._8mg
100ng..:..fug...az. 200 L |11 DN DU | T- RS DA | DR S, [ 11 TR JUp I FRPR g |

32wsSé . + 17.4mg

34us9 > 7.26m9

34w69 no dré
34w no dre
26wb8 o . Y 17.3ng
40wB4 o . * . 15.3mg
26WB0 » o= 31.5ag

G4wBh o - no dre

BiwB4 o 51.1ng

BawBh o + . 17.4mg

B4uB4 o 21,7mg

65u78 ekr - 66.5mg 2
&5w?8 ekr 120.mg *
15meé ekr .., 30.6mg *
15824 ekr 95.5mg 2
52w52 ekr — . 150.m9 2
52w52 skr 226.mg *
60wS0 akr [ 68.8mg 2
&0wb0 ekr 747 .mg *
&5ud5S ekr . 45 8mg 2
65wb5 ekr 199.mp *
69wb% ekr . 42.1mg 2
69w ekr 218.mp =
T3w73 ekr . é4.1mg 2
73u73 skr 1467.mg *
TBu78 ekr .4 101.mg 2
78w?8 ekr 154.mg *
2&m2é ekr ata 41.7mg Z
24024 skr 96.0mg 2
33m33 ekr .+ . 19.6mg *
33m33 ekr 82.1mg Z
I9w78 ekr . + . 11M.mg *
39w78 ekr 142.mg *
m24 ekr .+ 19.1mg *
mas ekr 97.2wg 2
52w78 ekr P 82.8mg Z

S2u?8 ekr 156.mg 2

2Tailpv!
AuOp

P=1. -
P=1. -
S B

P<. 0005+
P<.0005+
P=<. 0005
P<. 0005
P<.005
<, 005
P<.5 -
P=1.

P, 0005+
P<. 0005+
P<.01

P, 01

P<. 008
P<.03
P=1, -
P=1. -
Pat.

P<, 0005+
Pl

P<.b
P<.3
P<. 3
P<.3
P<.3

P, 04+
P<.3

P=1.

P=1.

P<.03

P, 003
p<.2

Pul. +
P<.3

P<.006
P<.2 4+
P<. 0005+
P<. 0005+
P 0005+
P<. 0005+
P<. 0005+
P<.2 +
P<. 00054+
P2 4
P, 0005+
P<. 07 +
P<. 0005+
P<.03 +
P<. 0005+

P<.05 +
P<. 0005+
P<. 0005+
P<. 0005+
P<. 0005+
P<.008 +
P 0005+
P<.002 +
P, 004 +
P<. 0005+
P<. 0005+

P<.0005»
P<,. 009 +
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ACETYL-2-

RefNum LoConf UpConf

1294
12%4
1294

1054
1054
1054
1054
1054
1054
1054
1054
1054
1054
1054
1054
1054
1054
1054
1054
1054

1424
1424

144
144
144
144
144

308m
308n
108n
308n
347n
347m
347n
2136
213b
213b
213
13442
1344a
1344b
13440
1344m
1344m
13440
134én
13440
134k0
1344
1344r
134hs

134és
1344t
1344t
1344u
1344u
1344v
1344v
1344w
1344w
13442
1344x

1344y
1344y

62.46mg n.g.8.
62.6mp n.s.s.
32.9mg n.5.5.

23.8mg
24.9mg
45.1mg
45.1mg
&56.9ng
46.9mg
£5.8ng
76.8mg
27 .8mg
2%9.10g
42.9mg
47.1mg
52.1mg
53.7mg
158.mg
$7.2mg
112.mg

hbimg
11.%mg

&6.02mg
8.92mg
4.%2mg
8.92my
8.92mg

§.24mg
1.18mg
2.53mg
1.34mg
4.02mg
3.65mng
5.10mg
8.483mg
11.2mg
7.28mg
6.89mg
40.3mg
41.6mg
19.7ng
&8.émp
70.7ag
92._4mg
41.1mg
184 .mg
29.4mg
84.2mg
42.0mg
97.mg
464,

86.0mg
76.4mg
105.m9
35.1mg
77.4mg
10.1mg
44 2mg
&9.1mp
57.7mg
12.1ag
40.8mg

44.8mg
67.6m9

PHENYLHYDRAZINE

104.mg
140.mp
463 .mg
4L63.mg
1.199m
1. 1%
n.s.8.
n.g.8.
245.mg
217.mg
9.B4gm
9.329m
3.67gm
n.s.8.
n.s.s.
n.s.8.

CARCINOGENIC POTENCY DATABASE

Cntrl 1Dose line  2Dase

0716 3l.6mg 018
0716 3l.6mg 018
016 Il.bmg 1/18

114.83-0

4794 30
8/94 30
2/94 30
2/%4 30
4794 30
4194 30
10089 30
15/89 30
5/87 25
3/87 25
87 25
2/87 25
1787 25
287 25
6/87 25
17/87 25

n.s.8. 22/87 25

3.2vmp
n.§.%.

n.s.8.
Nn.g.s.
N.9.8,
n.s.s.
n.g.8.

n.§.%.
n.s.5.
n.s.s.
n.%.8.
n.s.s.
211.eg
n.s.s.
n.g.8.
n.s.s.
200.mg
N.5.5.
123.0g
389.mg
55.2mg
234 .mg
4£57.mg
n.s.B.
128.mg
n.g.8.
77.0mg
N.g.8.
97.3mg
n.s. 6.
98.Img

n.s.8.
139,05
310.09
51.4mg
121.mg
409.mpg
179.mg
585,09
1.16am
35.2ng
388.mg

185.m9
4.45gm

915 M
0/15 M

JOmg 16737
.Omg 16437
.0mg 8/37
-Omg 8/37
Omg 8/37
Omg  8/37
-Omg 5/31
Omg  5/31
JOmg 12740
Omg 11740
Omg 7740
.0mg 5740
.0mg 5740
.O0mg  5/40
0mg 1740
.Omg 5740
.omg 5740

(h'.phenylacetanilide} 4075-79-0

mg 2013
3mg 013

(M-1-flucrenyiecetenide) 28314-03-6

2/18  6.77mg 3/17
0s18  6.77mg /17
/18 4.7Tmg 1117
0/18 6.7Tmg /17
0/18  6.Ttmg 1717

0r17 15
08 3.
0/8 5.
1/8 3.
1759 18
039 17
0/16 12
14/16 3%
6/16 39
10 36
4710 36
1/400 6.

17401 6.
9/383 4.
1/384 4.
07140 7.
0/140 7.
/113 7.
0/113 7.

(N-2-fluorenylacetamide) 53-96-3

9mg  3/18
2img  1/8
2img 08
2itmg /8
Omg 2/8
Smg o 2/5
Omg  1/7
Omg 15/18
.0mg 10/18
Omg  9/14
Omg 10414
S0mg 1/196 B.13mg

S0mg  4/196 B.13mg
88mg 15/114 56.09mg
88mg 0/114 6.0%9mg
80mg 0/248.9.75;mg
80mg 2/248 9.75mp
Bomg 0/221 9.75mp
B0mg 0/224 9.75my

0/88 7.80mg 0/181 9.75mg

088 7.
0/183 5.
1/18% 5.
04927 &,
19.5mg
07128 4.
19.50%
17400 3.
13.0mg

Bdmg 1/182 9.75ag
85ng  1/271 7.80mg
8Smp  2/272'7.80mg
SSmp  1/389 5.85mg
36765

SSmg  2/389 5.8%5mg
0/65

90mg &/1573 4.55myg
57131 19.5mg 627121

14401 3.90wmg 17/1573 4.55ap

13.0mg

6/131 19.5ng 7/121

2Ine

07130
7130
14/86
0/86
07137
07137
07110
0s110
1794
1/94
0/265
4/265
17264

57264

17796

74792

9,583 3.90mg 55/900 4.55mg 55/63%

13.0mg
1/384 3.

47/160 19.3mg  S6/130
S0mg  0/900 4.55mg

27638

15.0mp 257160 19.5mg 100/130
8/23  3.90mg 4&k/92 4.55mg 20745
13.0mg 8710
0724  3.90mg 1/92 4.55mg 0745
13.0mg 8/10
1/401 3,90mg  1/186 4.88Bmg 3/128
17400 3.90mg 0/184 4&.88mg 27128
97383 2.93mg 137108 3.66mp 10766
17384 2.93mg  1/108 3.486mg 0/46
17400 5.20mg 07190 6.50mg 0s132
1/401 5.20mg 17180 6.50mg 6/132

10.8mg
10.8mg
8.13mg
B.13mg
13.0mg
13.0mg
13.0mg
13.0mg
13.0mg
13.0mg
9.75mg
9.75mg
7.80my

7.80mg
%.85mg
5.85ng
5.85mg
5.85mg
5.85mg
5.85mg
4.50mg
6.50mg
4 .88mg
4.88mg

8.67mg
8.67Tng

0754
1754
6/35
1759
0/138
37138
07117
17117
049
4790
07475
54174
07206

6/206
173483
77383
57/445
17445
5712
0712
1764
1/64
5735
0s35

1/65
0/6%

16.3mg
16.3mg
12.2mg
12.2mg
19.5mg
19.5mg
19.5ng
19.5mg
19.5ag
19.5mg
13.0mg
13, 0mg
5.75mg

9.75mg
7.80mg
T.80mgy
7.80ng
7.80mg
7.80mg
7.80mg
9.75mg
§.75mg
7.31ag
7.31mg

13.0mg
13.0mg

Citation or Pathalogy
Brkly Code

Toth;bjca,39,584-587 ;1979

Miller;}nci, 15,1571.15%0; 1955

Morris; jnci,24,149-180; 1960

Miller;canr,24,2016.2026;1964

pella Porta;jnci, 22,463-471;1959

Prier;txap,5,526-542;1963

22/65 tittlefiald;jept,3,17-34;1980
4165

6/28

11/28

97141

17141
247114

17116
28/90

1/90

1/90 19.5mg 36/85
1/90 19.5es  3/86
07134 13.0ng  4/67

5/134 13.0mg  1/47
37269 9.75mg 17267
Ti26% 9.75mg 67267
77615 9.75ng 62/311
37615 975 3/311
T/l 9.750q 8/12
1411 9.7Seg  4/12
4763
4/63
9433
4733

14763
2/43
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26 GOLD ET AL.

Spe Strain  Bite Xpo+Xpt TD50 2Tailpv]
Sex  Route  Hist Notes DR AuOp

S0 M f bcn eat Liv hpe 12m24 ekr R 24.3mg * P<,0005+
a M { ben est ubl tcc 12m24 skr 101.mg 2 P<. 0005+
51 M f ¢d1 eat Liv hpt 78w78 » 4. 21.3mg  P<.0005
a M f cdl eat Liv nod 78u78 76.2mg  P<.0005
B M f cdl eat Lun ade 7Bu78 e 354.m9 P<.b
52 Mo cd! eat Liv hpt TBu78 o P 22.5mg  P<.0005
a M2 cdt eat lun ade 78u78 e no dre P=1.

53 M f cfi eat ngl car 52u52 # B th.6mg  P<.0005
a MW {fcfieat Liv Lec 52w52 o 16.509  P<.0005+
b M f cf1 sat lun tus 52u52 = no dre  Pai.

54 M m cft eat Liv lcc 526052 o . - 3t.4mp  P<.006 +
8 Mmcfl eat Llun ade 52452 @ 149.mg  P<.5

55 M f ifc eat liv mix Sduéd .o 4.78mg  P<.0005+
a M f ifc eat Liv hpt 64w6é 5.958g  P<.0005
b M f ifc aat ubl car Ghwéé 565.mg P<b 4
¢ M f ifc sat ubl pan G4wéé 565.mp P+

56 M p ifc sat Liv mix béwéé .+ . 34.1mg  P<.005 +
a Mp ifc eat ubl car déwéid 36.10g  P<.005 +
b Mo oife wat Liv hpt S4uss 43.7mg  P<.01
¢ Mw ife eat ubl pap Bhwbé 59.8my P04+

57 M f ifm eat Liv mix 60us0 « t 19.6mg  P<. 0005+
& M f ifm eat Liv hpt 60u60 31.5ng  P<.0005
b M f ifo eat ubl mix &0w60 44.9m9  P<.0005+

58 M f ifom gav Liv ade 60wé0 > 91.2mg  P<.2

5¢ Ma ifa eat liv mix 60ws0 . + . 4Z.9mg P<.002 +
8 Mo ife sat |iv hpt &0wS0 77.88g P<. 004

60 M m ifm gav ubl mix 60wéd . + . 12.%mg  P<.0005+
a Mmifm gav Liv mix 60u60 57.2mg  P<.3

&1 M f r3m eat ubl mix 60ws0 . P 104.mg P<.07 +
& M ri3meat Liv mix &0ws0 no dre  P=1.

62 Moo rdo eat ubl mix 60usD Y 51.0og P<.04 +
a N mr3n eat ubl car 60w60 86.0mg P
B Mwm 3 eat Liv mix 60ws0 no dre  Pel. +

63 R {f cdr set pgl mix 15024 ae e 4.75ng * P<.Q005+
a R fcdr st Liv hpc 15m24 ae 26.90g * P02 +

66 R oo cdr eat Liv hpe 1524 ae .o+ . 3.78ag * P<.0005+
&5 R f hza eat mam tum 38uw5sé es . + . .841mg P 0005+
a R f hza eat eac car 36wS& es 13.8mg P<.4
b R f hza eat {iv tum 36uSé es no dre P=1,

66 R f hza eat mao tum 44w60 es . . 981mg  P<.0005+
a R f hza eat asac car 4hwé0 os 8.75mp P<.02
b R f hza eat Liv tum 44wé0 ms no dre  Pai,

& -ACETYLAMINOFLUDRENE JulrL 111" T, 177" TR SN, 1 PR S, |1+ R SN, [ T- TR S | P SR 1 [+ T T 1~ DA s 1]

&7 R f buf sat --- jle 62u97 ¢ = 59.4mp  P<.2
a R f buf est mgl adf &2ud7 e 59.429 P2
b R f buf esat ute sar 62uw97 o 59.4mg P<.2
ACETYLATED DIANYLOPECTIN PHOSPHATE A, {17 [ DU | JPRRUIN DA [+ N DO | - PR O, | FRPRPIDS IO, {11 PRV AP |- PRRpns s 11}

68 R f wis sat Lliv tum 24m24 @ no dre  Pml, -
a R f wis eat tba mix 24m24 » no dre  Pal, -
69 R m wis eat Liv tum 24m24 o no dre P=1. -
a Rwuis eat tha mix 24mn2é ¢ no dra P=1, -
ACETYLATED DISTARCH ADIPATE L1 I [TT- PRI, | PO SO, 1+ PO Sy [ 7. JR S, [+ S B [+ [ R ot [ TP S 1
70 R f ofs sat Liv tum 24m24 g oo dre  P=1, -
a R f ofs eat tha mix 24m2é #g no dre p=1. -
71 R m ofs sat Lliv hem 24n24 e no dre  Pal, -
8 R nofs eat tha nix 24m2é o 14.0gm  P<.06 -
ACETYLATED DISTARCH GLYCEROL 100ng. .5 ug. s, A0 L 10D L L e W0 100 s, W19l les L, W10
72 R f ofs ear liv tum 2én2é »g no dre  Pal. -
a4 R f ofs eat tha mix 24224 eg no dre P=1. -
73 R o ofs eat Liv hem 24p24 @ no dre  P=1. -
8 R mofs aat tba mix 24m24 ¢ 26.1gm  P<.3 -~
ACETYLATED DISTARCH PHOSPHATE 100ng..:..fug....2.. 10, 2. 100, ... dmg. .2l 10, Ll 100 L L L B0 .40

R f wis eat Liv tum 24m24 o no dre  P=1. -
a R f Wis sat tba mix 24m24 & 20.4gm P4 -

75 R mwis sat Liv tun 24m24 ¢ no dre  Pe1. -
& R mwis sat tba mix 24m24 e 37.6gm P8 -
ACRONYCINE® U117, YR, VT, TR DR | PO S (1 PO S | T TR SO, | JRPR O L 1 S-St [ TR O 1
76 M f béc ip] TBA MXB 4Bw78 as > no dre P=1.

8 M f béc ipj Liv MXB &8w78 as 2.46mg * P<.3
b M f bée ipj Lun MXB 4Bu78 as 2.460g * P<.3
77 ¥ m b6c ipj TBA MXB &6w78 as B8 no dre P=1,
a M mnbéc ip] Liv NXB 66u78 as no dre  P=1l.
b Mo b6c ip] lun NXB 66w?8 as no dre  P=i,



RefNum LoConf UpConf  Cntrl 1Dose ilne  2Dose
50 1344z 15.6mg 43.4mg  9/383 3.90mg 11/118 4.88mg

& 13442z 46.6mg 306.mg 1/384 3.90mg 0/118 4.B8mg
51 64a 13.5mg 37.3mg  1/57 32.5mg 30/66

[} 6ba 37.1mg 218.mg  0/57 32.5mg 10766

b 6éa 56.0mg 6/57 32.5mg  9s66
52 66a 12.7og /47  30.0mg 24/53

a 66a 155.mg 8/47 30.0mg 1/53
53 469 7.28mg 029  39.0mg 11/30

a 469 T7.98mp 02y ¥9.0mg 10/3%0

b 469 60.3mg 0/29 39.0mg 0/30
54 469 11.9mg [P} 36.0mp 5728

a 469 22.3mg 13 36.0ng 2/28
55 1447 2.16mg 0s17  65.0mg 33/34

a 1447 3.13mg 0/17 65.0mg 32/34

b 1447 92.0mg 9717  65.0mg 1734

c 1447 92.0mg 0s17  &5.0mg  1/34
56 1447 15.5mg 0/13  40.0mg 7,20

a 1447 15.5mg 0/13  40.0mg Ts20

b 1h&7 47.7mg 0713 60.0mg 6720

[ 1447 24.0mg n.s.s.  0/13  60.0mg  4/20
57  1069m 10.9mg 39.8mg 0/31 65.0mg 17/32

a 1069 16.1eg 74.4mg  0/31  63.0mp 12/32

b 1065 2%t.1mg 131.mg 0/31 65.0mp %/32
58 1069n  14.8mp n.s.s. O/31 22.9mp 1/18
59 1066m 19.3mg 183.mp 1/42 60.0mg 9/31

a 1069m 29.5mg 475.mg 0/42 60.0mp 5/31
&0 1069n 5.23mg 46.5mg  0/42 19.0mg &721

a 1069n  11.2mg n.s.5. 1142 19.0ng 2721
&1 10690 35.7mg n.s.s. O0/15  &5.0mg  4/30

a 1069n 134.mg n.s.s. 015 &65.0mg 0/30
62 106%m 23.0mg n.a.s. 0/10 &0.0mg 8/34

[ 106%m 32.6mg n.x.s. 010  S0.0mg  5/34

b 1069m 54.4mg n.s.s. 1710 60.0mg  3/34
63 112 2.48mg 10.4mp  0/32 3.00mg 8716 12.5mp

. 1112 9.24ag n.s.s. 032 3.00mg 2/16 12.5mg
84 1112 1.78mg 9.528gp 1/32  2.40mg 3/16 10.0mg
&5  1063m .286mg 2.98mp 0/5  10.0mg B8/9

a 1063m 2.24mg n.v.s. 0/5 10.0mg 1/8

b 1063a 5.00mg n.s.s. 0/5 10.0mg 0/9
66 1063n .367mg 2.96mg 3/16  11.0mg 15716

a 1063n 3.00mg n.s.s. 0716 11.0ng (¥4 1)

b t063n 12.9mg n.s.5. 0/16 11.0mg 0/14
4-ACETYLAMINOFLUORENE (N-4-fluorenylacetamide) 28322.02-3
&7 144 9.67wp n.s.a. 0718 7.98mg /13

[} 144 9.67mg n.s.s. 0/18 7.98ag 1/13

b 164 9.67mp n.e.s. 0718  7.982p 1713
ACETYLATED DIAMYLOPECTIN PHOSPHATE ---

&8 1407 86.6gm n.s.s. 0/29 15.Cgm 0/28

a 1407 12.6gm n.s.s. 21/29 15.0gm 18/28
14 1407 69.2gm n.s.8.  O0/30 12.0pm 0s28

a 1407 4.62pm n.s.s. 26/30 12.0gm 24728
ACETYLATED DISTARCH ADIPATE van
70 1508 479.gm n.s.s.  0/24  3.0ge  0/28

a 1508 20.6pm n.s.s. 24724 31.0gm 23728
71 1408 107.gm n.s.e. 1725  Zh.8gm  O/21

[ 1408 &.44pm n.s.e. 17725 24.8gm 19721
ACETYLATED DISTARCH BLYCEROL ---

72 1408 172.gm n.s.s. 0s24 31.0gm 0727

a 1408 20.%gm n.s.s. 24/24  31.0gm 22/27
73 1408 123.gm n.s.s5. 1/25 24.8gm Q724

& 1408 7.28gm n.s.s. 17725 24.Bga 20/2&
ACETYLATED DISTARCH PHOSPHATE e
Th 1407 92.7gm n.s.s. 0s29 15.0¢m  0/30

a 1407 5.12gm n.s.s. 21/29 15.0gm  25/30
75 1407 69.2gm n.s.3. 030 12.0gn  0/28

° 1407 3.48gm n.s.s. 26730 12.0ge 25728
ACRONYCINE*  T7008-42-6
76 c01536 .846mg n.x.s. 20/30 .850mg 9740 (2.57mg

a c01536 .400mg n.».s. 0/30 .850mg 1740 2.57mg

b ¢01536 .400mg n.s.s. 0/30 .850mg 1140 2.57mg
7 c01536 1.13mg n.u.a. 18730 B50mg 14740 (2.57mg
a c01536 2.77eg n.s.s. 2/30 .850mg 0/40 2.57mg
b ¢D1536 n.s.s. n.s.x. 030 .B50mg 1740 2.57mg

CARCINOGENIC POTENCY DATABASE

2Ine

14/74 6.50mg
1i76 6.50mg

7/10
2/10
10/10

0/35)
0/35
0/35
07353
0/35
0/35

Citation or Pathology
Brkly Code

9/29
T/2%
Epstein(review) {irdc);stev,5,103-154;1976

Newberne;txap,41,535-546;1977

Wood;ejca,s,433-440;1970

wood;ejca,5,41-47; 1969

Weisburger;jnci,&7,75-83;1981

Morris;canr,29,2145-2156; 1969

Morris;nci, 24,149 180; 1960

da Groot;fetx, 12,651-863;1974

Truhaut;fotx,17,11-17;1979

Truhaut;fctx,17,11-17;1979

de Groot;fctx,12,65%-663;1974

Livzhpa,hpe, nnd.
lun:a/a,s/c.

Livihpa, hpe,nnd.
lun:a/s,a/c.

27
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GOLD ET AL.

Spe Strain Site Xpo+Xpt
Sex Route Hist Notes

sds ipj ogl MXA 52w80 o
sde ipj mgl fba 52w80 s
sda ipj MXB MXB 52w80 e
sdas ip] per MXA 52wB0 e
sda ipj per srn 52w80 e
sda ipj TBA MX8 52wl0 &
sda ipj liv MXB 52w80 o
sda ipj MXB MXB 51w80 ae HEE
sda ipj --- ost 5180 se
sda ip] MXA MXA 51wB0 se
sde Ip] per MXA Siwdd ee
sda ipj adr coa 5twB0 ae
sda ipj TBA MXB S51wB0 ae
sds ip] Liv MXB 51wB0 ae

TH WA WM OO
B A EEE DD o on ek

858 inh cns ast 24m24 aes

888 inh ccx ast 24m24 aeE

558 inh zym mix 24024 aes
s58 inh zym g&c 24m24 aes

568 inh brs ast 24m24 aes

888 inh ntu rsc 2im24é aes

£33 inh mgl adc 24m24 aes
888 inh Liv cho 24m24 aes

588 inh Liv cle 24m2s aes

555 inh mgl aff 2Lmdé aes
558 inh tba mix 24m24 aes
S68 WAt cng ast 24m25 aesv
55 wWat smi muc 24m25 sesv
s3% WAt brs ast 24m25 aesy
ss8 wat stn Rix 24m25 aesv
588 wat ccx ast 24m25 assv
855 Wat stn sqp 24m25 aesv
58 wat zym mix 24m25 aesv
s#8 WAt zym 3¢ 24m25 aesv
ss5 wat mgl mal 24m25 aesv
5% WAt $tn sqc 24m25 eesy
58 wat crl ast 24m25 aesv
s83 wat spd ast 24m25 aesv
538 wat zym ade 24m25 gesv
588 wat liv mix 24m25 aesv
wat mgl mix 24m25 aesv
585 wat tha mix 24m25 aesv
s8% wat ton Bix 22m25 esv
ss3 wat ton sqc 22m20 esv
888 inh ens ast 24m24 ses
858 inh itl mix 24m26 aes
888 inh ccx ast 24m2é aes

ss8 inh zym &8¢ 24ml4 aes
ss8 inh zym mix 24mZ4 ses
538 inh stn mix 24m24 aes
358 inh Lliv hpe 24m24 aes
sss inh tba mix 24m24 aes
553 inh smi muc 24ml4 es

558 inh ton sqp 24m24 es

8§88 inh ton Mix 2bknl4 es

555 wat stn mix 24m25 aesv
588 wat cns ast 24m?5 aesv
588 wat ccx ast 24mZ5 aesv
s5% wat stn sqp 24m25 aesv
558 Wat stn sqc 24m25 aesv
sss wat brs ast 24m25 aesv
16 wat Zym $s5c 24m25 aegv
855 WAt sAi Buc 24m2Y assv
sss wat Liv hpe 24m25 aesv
sss wat tba mix 24m25 aasv
555 WAt ton mix 96uF6 esv
s53 wat ton sqc 96w96 esv

T VT WHM DT L PO RNTDHVNADODDANDODATDDNDODOD NN DOD TN DNNOD O™
3 9 9 3 850 83 38 3 38 5 338 98 3T H 3 D H b owhoohohhomh ook ohoshooh ok h o ok oh o ok —h —h R -k —h sk sh ok ko %
»

]

o

R m b46 ivj tba mix 12Zm2% es . +
R m b4é iv] tba ben 12m24 es
R m bd6 iv] ths mal 12m24 es

R f cdr ipj per sar 26w78
R f cdr ipj lun ade 26w78
R f cde ipj Lliv tua 26u?8
R f cdr ipj tba mal 26u78 @

- ¥ .

A

TD30 2Tailpv]

DR Aup
.395mg 2 P<.003 c
.455mg 2 P<.005 ¢
.873mg Z P<.0005
5.86mg * P<.0005c
11.4mg 2 P<. 003 ¢
.568mg Z P<.0005
8.75mg * P<.06
.497mg I P<.0005
.698mg 2 P<.0005¢
1.03mg * P<.0005c
1.4%mg * P<.0005C
1.85ng 2 P<.0005
.227mg Z P<, 0005
2.11mg * P<.06
49.6mg * P<.0005+
42.0mg * P<.0005
81.5mg * P<.0005+
89._0mg * P<.000%
123.mg * P<.002
§2.0mg * P<.06 +
69.1mg * P<,02 +
362.mg * P<.9
362.mg * P<.9

no dre Pei, +
no dre Pxt,

5.31mg Z P<.0005+
8.19mg 2 P<.0005+
11.4mg 2 P<.0005
13.3mg * P<.0005+
13.6mg * P<.0005
13.8mg * P<. 0005
g22.6mg * P<, 0005+
31.4mg * P<.D00S
42.6mg * P<.004 +
46 mg 2 P<.0005
65.9mg * P<. (02
90.8mg * P<, 0005
93.7mg * P<.004
149.mg " P<.2

no dre P=1. +
1.75mg * P<.1

34.5mg P<. 0005+
42.6mg  P<.0005

32.4mg * P< 0005+
37.8mg * P<.0005

38.8mg * P<.0005

50.1mg * P<.0005

53.0mg * P<.003 &+
99.0mg * P<.02 +
403.mg * P, 2

no dre P=1,
37.7mg  P<.0005+
73.0mg  P<.007
89.1mg  P<. D2 4

6.36mg * P<.0005+
10.7mg * P<.0005+
12.0mg * P<,0005

12.2ug * P<.0005

14.1mg * P<,0005

18.6mg Z P<.0005

34.1mg * P<.0005+
128.mg 2 P<.3

no dre P=1,
5.55mg * P<,005
6. 6ug P02 +
b6.6mg P<,02

£..100...05. 010000020010

1.68mg P<. 08
2.23mg  P<,07
10.8mg P<.?

1.99ug * P<. 0005+
50.1ug * P<.03
no dre P=1.
1.21ug * P<.0005%
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RefNum

c01536
01536
c01536
¢01536
c01536
c015346
11536
01536
c01536
c01536
cG1536
c01536
c01536
c01534

1251n
1251n
1251n
1251n
1251n
1251n
1251n
1251n
1251n
1251n
1251n
1268n
1268n
1268n
1268n
1268n
1268n
1268n
1268n
1268n
1268n
1268n
1268n
1268n
1268n
1268n
1268n
12680
124680
1251m
1251a
1251m
1251m
1251,
12531m
1251m
1251m
1251
12510
12510
1268m
1248o
1268m
1268m
1268m
1268m
1268m
1268m
1268m
1268m
1268r
1248r

ACTINOMYCIN

a7
a
b

1017
1017
117

ACTINOMYCIN

.1
a
b
¢

1336
1336
1336
1336

LeCenf UpConf

. 200mg
-222mg
A495mg
2.80mg
4. 20mg
-353mg
2.96mg
2%0mg
- 390mp
.55 19
.573mg
H24mg
.135mp
»519ng

29.6mg
35.2mg
42.0mg
bh . Tmg
55.6mg
12.3mg
31.7mg
58.9ag
58.9ng
21.4mg
9.07mg
3.52mg
3.07mg
6.74mg
9.08myg
¢.11mg
9.38mg
14. 10y
18.3mg
20.2mg
23.7ng
33.1mg
41.1mg
42.4mg
34, 0mg
11.0mg
.287ag
17.7mg
20.7ng
18.9mp
20.0mg
21.7mg
25.3mg
25.4mg
18.9m9
65.7mg
10.9mg
19.0mg
25.2mg
35.1mg
4.58mg
7.33mg
8.03mg
8,40mg
%.38mg
%.34mg
18.3mg
29.9ag
82.9mg
2.31mg
23.5mg
23.5ng

107

2.10mg
3.99mg
X 02mg
17.7mg
61,.8mg
1.24mg
n.s.s.
B43mg
1.21mg
1.95mg
6.91mg
2.40mg
4 120g
n.s.s.

13-1

94.2ng
130.mg
193.mg
217.mg
444 .mg
n.s.-%.
13.1gm
n.5.%.
n.s.8.
n.§.%.
n,g.s.
8.79mg
34, 3mg
22.5mg
20.8mg
24.1mg
21.7mg
43.5mg
71.7mg
353.mg
108.mg
28%.mpg
280.mg
798.mg
n.s.%.
n.s.%,
n.s.%8.
80.9mg
110.mg
$3.8mg
117.mg
80.1mg
174.mg
310.mg
N8,
n.s.%.
n.s.s.
127 .mg
1.03gm
n.s.%.
?.110g
17.9mg
21.0mp
18.éng
22.6mg
49.5mg
93.5ng
N.g.6.
N.B.$.
70.8mg
n.s.s.
A.5.8.

L {(sansmycin)

. 504ng
.635mg
1.03mg

n.s.8.
n.s.s.
N.S.%.

o 50-76-0

1.%ug
8.16ug
3. 24ug
458.np

3.87uy
n.s.s.
n.g.s.
2.74ug

Cnurl 1Dose
4720 1.04mg
6720 1.04mg
4720 1.04mg
0/20  1.04mg
0/20 1.04mg
?7/20 1.04ng
0/20  1.04mg
06/20  1.04mg
0720 1.04mg
0/20 1.04mg
0720 1.04mg
1/20 1.04mg
&/20 1.04mg
0/20  1.04mg
0/99 3.24mg
0/99  3.24mg
0/93  5.24mg
0/93 3.24mg
0/93  3.24mg
0/11 3.24mg
9/99 3.24mg
0/72  3.264mg
0/72  3.24mg
79/99  3.24mg
97/99 3.24mg
1780 2.00mg
0/7¢  2.00mg
/78 2.09mg
1/80 2.00mg
1/80 2.00mg
1/80 2.00mg
1/80 2.00mg
1780 2.00mg
6780 2.00mg
079 Z2.00ng
Qs79  2,00mg
0/78 2.00mg
0/80 Z.00ng
1768  2.00mg
57/80 2.00mg
78/80 2.00mg
0/78  15.4mg
0/78 15.4mp
0/96 2.2Mmg
4/96 2.27ng
0/96 2.27mg
1/%6 2.27mg
219 2.27m
195 2.27mg
074 2.27mg
867100 2.27og
2/96 2. 10mg
0s72  9.10mg
1/95  9.10mg
079 1.75eg
1473 1.75mg
1/73  1.75mg
0/79  1.75mg
0/73  1.75mg
0/73  1.75mg
373 1.75mg
313 1.75mg
1750 1.75mg
67/80 1.75mg
1/68 14.9mg
1768  14.%mg
8052-16-2
7/65  .500mg
3165 .500mg
4165 .500mg
0182 3.15ug
07182 3.15ug
07182 3.15ug
44/182 3.15ug

CARCINOGENIC POTENCY DATABASE 29

1lne

22/35
20/35
23735
1/35
0/35
31/35
0/35
9135
4/35
3/35
5/35
1/35
18/35
2738

1/96
0/10
§/100
1/68
1768
96/100
997100
17748
17
9/48
1447
10448
1747
5748
478
T148
0/46
2147
0748
1748
0/34
42748
47748
12444
10/44
4193
3/92
2/93
3/93
4793
2793
0764
75/100
14/81
4pa48
7/89
3746
8/45
8745
2746
1/44
5744
4745
6116
1431
37747
S/37
5737

6/22
4s22
2/22

18/30
0730
0s30

25/30

2Dose

(2,099
{2.09mg
2.09x9
2.09mg
2.09mg
2.09mg
2.09mg
2.09ma
2.0%mg
2.09mg
2.09mg
2.09ng
2.09mg
2.09mg

13.0mg
13.0mg
13.0mg
13.0mg
13.0mg
13.0mg
13.0mg
13.0mg
13.0mg
13.0mg
15.0ng
5.69mg
5.69mg
5.69mg
5.69mg
5.69mg
5.6%my
5.6%mg
5.469mg
5.469mg
5.6%mg
5.69ng
5.69mg
5.6%ng
5.6%mg
5.69mg
5.69mg

9.10mg
9.10ng
9.10mg
9.10mg
9.10mg
9.10mg
%.10mg
9. 10mp

4,98mg
4,98mg
4,.98mg
4.98mng
4.98mg
4.98mg
4.98mg
4.98mg
4,98mg
4,98mg

?,93ug
7.93ug
7.93ug
7.93ug

2Ine

16735
13/35
17/35
2735
0/35
20/35
/35
13435
13/35
11/35
1/35
2/35
16/35
0/35

17/99
14799
11789
11789
7/88
2/10
20/99
0/23
0/23
75799
93/99
22748
4110
11747
12/48
17747
12/48
8748
6/48
9/48
0745
3/48
2747
3748
1/25
42748
48748

15,82
17/82
14/82
11782
11/82
6781
1748
80/109

23747
19747
18747
17747
10747
8747
3747
wn
0s31
47748

145
145
Q0/5
35

4.20mg
4.20mg
4,20mg
4.20mg
4, 20mg
4&.20mg
4.20mg
6. 40mg
&.40mg
é.40mg
6. 40ng
&6.40mg
6.40mg
4. 400y

(15, 4m9
€15, 4mg
(15.4mg
15.4ng
15.4émg
15.4mg
15.4mg
15.4m9
15.4mg
15.4mg
15.4m0
15.4mg
15.4mg
15.4mg
15.4mg
15.4mp

14.%ng
14.9mg
14.9mg
14 .%mg
14 .9mg
{14.9mg
14.9mg
14.90g
14.9ng
14.9mg

5/35)
3/35)
12/35
T/3%
5738
25435
0/35
13735
12/35
8133
2/3%
4135
16/35
/35

24/4T)
4/34)
B/46)
30747
21747
29747
18747
14747
13747
12434
&/ 46
6/46
4,47
111
55747
4B/48

39/47
23/44
21/64
25/47
25/43
6/44)
15/%4
6/42
0/18
4648

Citation or Pathology
Brkly Code

mgliecn,cen, cyn, tha,pac.

mgliacn,ccn,cyn, fha,pac; per:fhs,psa,srn. C
per:fbs,nsm,srn.
Liv:hpa,hpe,nnd.

«--zost; ban:ost; per:fbs,men,msm,srn; veriost. €
bon:pst; ver:iost.
per:fbs,men msn,srn.

s

Liv:hpa,hpc,nnd.

Quast;derp; 1989

Quast ;defr; 1980

Quast;dcrp; 1980

Quast;dcfr; 1980

Schmahl ;arzn,20, 1461-1467; 1970

Skipper;srir;1976/Weisburger 1977/Prajean pers.comm.
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Spe Strain  Site
Sex Route
d R f edr ip] tha
¢ R f cdr ip] tba
89 R m cdr ip] per
a Romoede ipf ---
b R mcdr ipj ---
¢ R medr ipj Uv
d R mcdr ipj tba
e R mcdr ipj tha
f R medr ipj tba
ADIPAMIDE
90 M f cbé sat lun
& M cbé aat Liv
91 Mo cbé eat liv
a Mo cbé sat tun
92 R f £34 mat Lliv
93 R m f34 eat Lliv
AF-2
9% H f syg eat for
& H f syg sat for
b H f syp est ces
¢ K f syg eat liv
d N f syg eat lun
95 M m syg eat for
2 M o syg eat for
b H m syq eat ves
€ Hmsyg eat oss
d Hwmsyg sat liv
e Hmsyg eat lun
96 M f cdf eat for
a M f cdt sat for
b M f cdf sat lun
97 M m cdf sat for
a M cdf eat for
B M mecdf sat lun
98 N w ddy eat for
8 M m ddy eat for
b M m ddy est lun
€ Maddy eat Lliv
d M =z ddy sat tba
99 M f icr eat for
a Mf icr sat for
b M f icr sat ---
t Mf icr aat liv
100 M f icr esat Lliv
101 M m icr eat for
a Mmn jcr eat for
b Mwmjer eat Lliv
102 M e fer eat Lliv
103 R f sda eat mgl
a R f ada sat mgl
104 R f wis sat mgl
a R f wis sat for
b R f wis ent Lliv
105 & m wis eat for
a R o wis sat mgl
b Rwmwis eat liv
AFLATOXICOL
106 R m 134 sat liv
a R o 34 eat kid
AFLATOXTN 81
107 N b tst eat liv
108 P b cym mix p/b
& Pb oy mix liv
b Pbcoym aix ---
¢ P bcym mix ths
109 P b rhe mix Liv
& P brhe mix gsb
b P b rhe mix pan
c P b rhe mix Lliy
d P brhe mix .-
e P brhe pix ths
110 R » buf eat liv
2 R mbuf sat liv
b R wbut est Lliv
111 R n cdr eat Lliv

GOLD ET AL.

Xpo+Xpt TD30 2Tailpvl
Hist Notes DR AuOp
mix 26w78 = 1.45ug * P<.003
ben 26u78 o ho dre P=1.
sar 26w78 o B 769.ng  P<.0005+
plc 26w?8 o 20.1ug  P<.008
lys 26u78 & 20.1ug  P<.008
hew 26W78 40.7ug  P<.06
nix 26w78 @ 501.ng  P<.0005
mal 26w78 e 708.ng  P< 0005
ben 26W78 no dre  P=1,
U1 T TR, 17" N A T T O - [ I SO | - SN R 1 JOPIE R 11 SO J T P i )
a/a 52w6% & pool > 8.55gm \ pP<.2 -
hpe 52wé9 o no dre  Pet. -
hpe 52wé9 @ pool - no dre P=l. -
afa 52u6Y o no dre  P=1. -
tum 52u69 e > no dra  P=1, -
hpc 52w69 e . + 6.42gm * P, 007
f[o1eLyT TN 1. PERE JS | PO SO L [ PUPRPE O, | - PRI SRS [ RS (O, | 1L PO S T- PR S 11
nix 94w9% e P 59.1ng * p<,0005
sqc P4u9% e 2.34gm * P<.3 4
pam 24n9% @ 2.35pm * P<.3
tun F4nds o no dre Pe1l.
tum F4wds w no dre Pst.
nix Fawdi o [ 30.5mg * P<.0005
sqc Péwdé e 164.8g * P<. 0005+
nix 94uds o 328.mg * P<.003
qc Fewds o 2.18gm * P<.3 &
tun P4wdé e no dre  P=1.
tum P4w9 e no dre  Ps1.
par 18m24 PR . Tih.mg * P<. 0005+
sqc 18m24 2.54gm * P<.002 &
tum 18024 16.4gm * P<.?
pam 18m24 <+, 753.mg * P<. 0005+
sqc 18m24 928.mg * P<.0005+
tun 18md4 9.27gm * P<.5
mix S4w80 - + . £0.80g P<.D05
sqc 44uBD 72.909 P<.002 +
ade &44w8BD 299.mg P<.09
tum s4w80 no dre  P=1.
nix 44wl 6G.8mg P<.005
aix 62ws2 - 95.0mg * P<.0005+
sqc 62wé2 225.mg / P<.00054
Leu 62ub2 1.80gm * P<.3
tum 62w62 no dra  P=1.
het 24m2é > T.07gm * P<.9
mix §2w62 P 90.3ng * P<, 0005+
sqc 62w62 208.mg / P<.0005+
tum 62wé2 no dre Ps1l.
het 24m2é o> no dre  P=1. -
mix 46u66 @ - . 11.4ng  P<.0005+
adc 4bwhé e 26.4mg  P<. D005
mix 13m24 N 74.7ag * P<.0005+
pam 18m24 424 .mg * P<.0005
hms 18m24 2.00gm * pP<.02
pan 18m24 .+ N 409.mg * P<.0005
mix 18m24 1.20gm * P<,05 +
has 18224 1.60gm * P, 02
1L LT RIS, [ TT- TR DO, [ S SO |1 [ PPN, | T- DU SR, [ DR S, | |/ TS B, [~ TPV S |
hpe 12m24 P 2.47ug * P<, 0005+
adc 12824 32.%ug * P<.06
[T, T O T, V7. RS DA, [ SRS SOt [+ - PR s |1 RPN | DN T [ s S TS S |
hpe 40mA0 ar A - 26.%9ug  P<.0005+
ade 14y 14 emuw . Y 10Tma P06+
hos 14y 4 souw L145mg  P<.03 4+
ost 14y14 emuw 30Mmg P<.2
ral 14y14 amuw 43.8ug P<.002
hes 1a4y14 enuw .k . Tt.hug  P<.003 &
adc 14y16 emuu .H8ng P06 +
adc 14y14 emuw J194mg P<.06 o
hpe 14y14 emuw L194mg  P<. 06 +
ost 14yi4 emuw 398mg P2+
mal 14y14 amuw 30.2ug  P<.0005
hpe 35w65 ekr <+ noThS0  P<.004 +
mix 35w65 ekr noTD50 P<.004 &
nnd 35w65 ekr noTh50  P<.004 +
mix 24w24 r -t 4.1%up  P<.0005+



CARCINOGENIC POTENCY DATABASE

RefNum LoConf UpConf  Cntrl  1Dose ilne  2Dose 2lne Citation or Pathology
Brkly Code

d 1334 618.ng 10.00up 1037182 3.15up 26/30 7.%3ug 4S5

[} 1536 11.Bug n.s.s. 59182 3.15ug 1730 7.93up /5
89 1336 456.ng 1.38up 07177 3.15ug 27/34

[ 1336 4.93ug .571m@  O/177 3.15ug 2/34

b 1336 6.93ug S5TImg 0177 3.15up  2s34

5 1336 6.63ug n.s.s.  O/177 3.15ug /34

d 1336 2hkh.ng 1.10ug 597177 3.15up 32/34

O 1336 3% .ng 1.4ug 327177 3.15ug 29/34

f 1336 6.9%ug n.e.s- 2T/177 3.15ug 334

ADIPAMIDE 628-94-4

90 1343 1.99ge n.s.s. 2/89p 1.57gm  3/40 (2.35m 0/39) Fleischman; jept,3,149.170; 1980
a 1343 B.83gm n.s.s. 1/89% 1.57gm 1740 2.35gm 0439

91 1343 3.05gm n.s.s. 2/91p 1.4égm  0/38 2.17ga 0740

a 1343 B.13gm n.s.s- 1/87p i.kikgm 1/38 2.17gm  0/40

92 1343 2.15gn n.s.s. O/4% 903.mg 0/3& 2.18ga 0/48

93 1343 2.44gm T1.7ga  0/S0  722.mg  O/35 1.75gm  5/49

AF-2 (furylfurseide) 3688-53-7

&4 1315 34.5mg 110.m0 0/16 B3.6mg 10/17 147.mg 13/17 Kinabuchi;fetx,17,339-341;1979
[ 1315 381.mg n.s.s. 0/16 B3.6mg O/%7 167.mg /17

b 1315 381.mg n.s.s5. 0/16 83.6mg O/17 167.mg 1717

c 1313 160.mg n.s.8- 0/16 B83.émg 0/17 187.eg 0/17

d 1315 160.mg n.s.8. 0/16 B3.6mg 0717 167.mg 017

95 1315 17.6mg 55.0m@ 0719 ?3.6mg 13720 147.mg 17/17
a 1315 81.7ag 452.mg 0/1? 73.6mg 3/20 147.mg &/17
b 1315 133.mg 1.66gm 0/19 73.6mg 0720 1T.mg 6/17
c 1315 355.mg n.s.s. 0719  73.6mp 0720 14F.mg 117
d 1315 156.mg n.s.s. /19 73.6mp 0720 147.mg O/97
] 1315 156.mg n.8.5- DS19  73.6mg 020 MT.0g O/
6 1316 415.mg 1.38gm  0/50 78.0mg 2/50 390.mg 17/50 Takayama;clet,3,115-120; 1977

a 1316 1.03gm 10.2gm  0/50 78.0mg 0/50 3%0.mg &/50

b 1316 1.73gm n.s.x. 1/50 73.0mg 2/50 3%0.mp 2/50

o7 1316 4&26.mg 1.52gm 0450 72.0mp 2/50 360.mg 15/50

[ 1316 49%.mg 2.03ga  0/50 72.0mg 0/50 360.mg 14/5Q

b 1316 1.53gm n.s.s. 2/50 72.0mg 1750 360.mg 3/50

98 455 22.7mp 629.mQ 110 165.a9 7710 $ano;zkko,B39,61-68;1977
a 455 28.2mp 309.mp 0/10 165.m9  &/10

b 455 73.2mg n.s.E- 0/10. 165.mp 2410

c 435 201.mg n.s.s. O/10  165.mg O/10

d 455, 22.7mp &2%.my 10 165.mg TS0

99 359 65.6mg 143.mg  0/65 104.mp 13/50 520.mg 36/5C Yokoroj;gann,68,825-828;1977
a 359 940.mg 393.mp 0/85 104.mg 1/50 520.mg 25/50

3 359 464.mp n.a.s. 2765 104.mg 5/50 520.mg 5/50

¢ 359 31?.mg n.s.s. 0/65 104.mg 0/50 520.mg 0/50

100 362 501.mg n.s.s.  6/30 16.3mg 2/30 65.0mp  6/30 260.wp 5/350 Miyajiztjem,103,331.369;1971
101 359 62.6mg 151.mg 0/25 96.0np 15/50 480.mg 34/5Q Yokoro;gann,68,825.828; 1977
a 359 129.og 363.mp  0/25 96.0mp  1/50 480.my 25/50

b 359 293.mg n.s.s. 0725 96.0mg 0/50 4B0.mg 0/50

102 362 48%.mg n.s.x. 9/30 15.0mg &6/30 60.0mg 14/30 260.mg 6/30 Miyaji;tjem, 103,331-349;1971
103 517 6.31mg 22.8ng 2/2% 69.7mg 24729 Cohen;gann,48,473-476;1977
a 817 14.2mg 56.5my 0/29 69.7mg 15/29

104 1316 49.9mg 125.my 3/50 30.0mg 17/50 150.mg 37/50 Takayama;clet,3,115-120;1977

a 1316 223.mg 962.mg 0/50 30.0mg 1/50 150.mg 12/50
b 1316 606.49 n.s.s. G/50 30.0ng 0/50 150.mg 3/50
105 1316 205.mg 1.04gm  0/50 24.0mp 1/50 120.mg 10450
a 1316 415.mg n.s.s. 0/50 24.0mg 1/50 120.mg 3/50
b 1316 485.mg n.s.s. 0/50 24.0mg 0/50 120.mg 3/50

AFLATOXIGOL  29611-03.8
106 1083 1.3