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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
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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
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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
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Ficure 3. Right side of database plot.

lunza/a,a/c; stossqe. C

lunza/a,alc.

Liv:hpa,hpc,nnd.
lunza/a,8/c.






