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Target Organs in Chronic Bioassays of 533

Chemical Carcinogens

by Lois Swirsky Goid,* Thomas H. Slone,* Neela B.

Manley,* and Leslie Bernstein'

A compendium of carcinogenesis bioassay results organized by target organ is presented for 533 chemicals
that are carcinogenic in at least one species. This compendium is based primarily on experiments in rats
or mice; results in hamsters, nonkuman primates, and dogs are also reported. The compendium can be
used to identify chemiecals that induce tyimors at particular sites, and to determine whether target sites
are the same for chemicals positive in more than one species. The Carcinogenic Potency Database (CPDB),
which includes results of 3969 experiments, is used in the analysis. The published CPDB includes details
on each test, and literature references, Chemical carcinogens are reported for 35 different target organs
in rats or mice. More than 80% of the earcinogens in each of these species are positive in at least one of
the 8 most frequent target gites; liver, lung, mammary gland, stomach, vascular system, kidney, hema-
topoietic system, and urinary bladder. An analysis is presented of how well one can predict the carcinogenic
response in mice from results in rats, or vice veraa. Among ehemicals tested in both species, 76% of rat
carcinogens are pogitive in mice, and 71% of mouse carcinogens are positive in rats. Prediction is less
accurate to the same target site: 52% of rat carcinogens are positive in the same site in mice, and 48% of
mouse carcinogens are positive in the same site in rats. The liver is the most frequent site in common

between rats and mice.

Introduction

For a variety of research purposes, a compendium of
carcinogenesis bioassay results organized by target or-
gan is useful. A gingle resource that lists all test agents
shown to induce tumors in a given species at each site
can facilitate investigations of particular site-specific
carcinogens, as well as comparisons of results in differ-
ent species. This paper presents such a resource doc-
ument (Table 1) based on the results of chronie, long-
term experiments reported in the Carcinogenic Poteney
Database (CPDB). Several analyses of patterns of tar-
get gites in rats and mice are also presented.

The CPDB, in addition to providing an index of car-
cinogenic poteney (1-4), is an exhaustive source of in-
formation on many aspects of bioassay design and re-
sults for 3969 species and sex-gpecific experiments on
1052 chemicals. The CPDB has been published in plot
format in four papers in Environmental Health Per-
spectives. Used in combination, the published plots of
the CPDB and the compendium by target organin Table
1, together provide comprehensive detailed results on
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each experiment including tumor pathology and inci-
dence rates, sex and strain tested, dose rates, shape of
the dose-response curves, statistical significance of the
slope of the dose-response curve, carcinogenie potency,
atthor’s opinion about carcinogenicity, and literature
reference. As a resource, the compendium in this paper,
organized by target organ, will be useful for a variety
of research endeavors. For example, epidemiologists
interested in a partieular target tissue in humans may
seek clues in animal models, and can use the compen-
dium to obtain a list of substances found to induce tu-
mors at the site of interest in rats, mice, hamsters,
nonhuman primates, or dogs. Investigators interested
in mechanism of carcinogenesis at a specific target site,
or in chemieal structure, can identify compounds that
induce tumors at that target organ. As one feature of
our summary table, we have indicated the carcinogens
at each target site that have been tested in both rats
and mice (by far the two most frequently used test
animals), and that are positive in both versus only one
of these species. Thus, comparative toxicologists can’
determine whether a chemical that is positive at a given
site in the rat has been tested in the mouse and if so,
whether it is positive in the mouse, and whether the
target organ(s) is the same.

This paper also summarizes the number of chemicals
that induce tumors at each site in rats and miece, and
compares the common tumor sites in the two gpecies.
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Many chemicals cause tumors at more than one site in
a species (here termed “multiple-site carcinogens”), and
we describe the frequency with which this occurs in rats
and mice. In earlier work we examined the issue of
extrapolation between species by assessing how well
one can predict carcinogenicity from a rat to 2 mouse
or from a mouse to a rat (5). We showed that a variety
of factors affect the accuracy of prediction including
chemieal elass, mutagenicity, toxicity of the chemical
(measured by the administered high dose), and target
organ. In this paper we use additional results included
in the published CPDB for the subset of chemicals
tested in both rats and mice, to update data on the
frequency with which chemical eareinogens induce tu-
mors at the same site in rats and mice. In a separate
paper we will discuss the issue of mutagenicity of the
test agent and target organ (Gold et al., in preparation).

Methods

Our analyses are based on the CPDB, which includes
results of chronic exposure animal bioassays that were
published either in the general literature through 1986
or in Technical Reports of the National Cancer Institute/
National Toxicology Program (NCI/NTP) through June
1987 (1-4). All experiments in the CPDB meet a set of
inclusion criteria that were designed to allow for esti-
mation of carcinogenic potency; therefore, reasonable
consistency in experimental protocols is assured. Ex-
periments are included only if the test agent was ad-
ministered alone rather than in combination with other
substanceg; if the protocol included a control group, if
the route of administration was either diet, water, ga-
vage, inhalation, IV injection or IP injection; and if the
length of the experiment in rodents was at least 1 year
with dosing for at least 6 months. For the CPDB, evi-
dence for carcinogenieity in an experiment is based on
the evaluation of the published author; however, in ad-
dition, the statistical significance of the tumorigenic
dose-response is caleulated and reported for each tissue
and tumor in the database (1). Some test agents are
excluded from the CPDB because the route of admin-
istration was not one of those defined above (for ex-
ample, some polycyclic aromatic hydrocarbons and in-
organic chemicals) and some because they are chemical
mixtures, particulates, or industrial processes. Among
the 241 chemicals, mixtures, and particulates that have
been evaluated by the International Agency for Re-
search on Cancer (IARC) as having sufficient evidence
for carcinogenicity in experimental animals (6,7), the
CPDB includes data on 64%. .

In the analyses below, we classify a target organ as
positive on the basis of the author’s opinion in the pub-
lished paper. Experiments evaluated as “inadequate”
by NCI/NTP are excluded. In some cases authors do
not clearly state their evaluation, and in some NCI/NTP
Technical Reports the evidence for carcinogenicity at a
site is considered only “associated” with compound
administration or “equivocal”; in our analyses we con-
sider these experiments as lacking positive evidence of

carcinogenicity. For NTP reports, the evaluations of
“clear” or “some evidence” of carcinogenicity are both
classified as positive, as they are by NTP. We use the
author’s opinion to determine positivity for an experi-
ment because, in addition to statistical significance, it
often takes into account historical control rates for par-
tieular sites, poor survival, tumor latency, and/or dose
response. Positive target sites for a chemical are iden-
tifled across experiments in a species using all results
for a chemical from both the general literature and NCI/
NTP bioassays. Hence, if a chemical has two target sites
in a species, the results may represent two different
experiments, although this occurs infrequently.

The compendium in Table 1 includes the 533 chemicals
in the CPDB that are positive in at least one site in one
test of one species, regardless of the number of tests in
the database. In the CPDB, the number of experiments
per chemical varies and some chemicals are more thor-
oughly tested than others. Among all chemicals in the
CPDB, the percentages with one experiment, two ex-
periments, and more than two experiments are 30%,
52%, and 18%, respectively, for rats and 12%, 56%, and
32%, respectively, for mice. The specific histopathology
associated with each target, site is not presented in this
compendium but is reported in the published plots of
the database using the nomenclature of the originai au-
thor (1-4). The original reference of each experiment
is listed under the chemical name on the right side of
the plot of the CPDB and in the bibliography (1-4).

One feature of the CPDB is the inclusion of experi-
ments with species other than rats and mice. Among
the results reported in the compendium (Table 1) are
those for 36 carcinogens in hamsters, 8 in nonhuman
primates [aflatexin B;, methylazoxymethanol acetate
and cycasin mixture, 2-naphthylamine, N-nitroso-N-
methylurea, N-nitrosodiethylamine, N-nitrosopiperi-
dine, procarbazine. HCI, and urethanej, and 2 in dogs
13,3'-dichlorobenzidine and 4,4’ -methylene-bis(2-chloro-
aniline)].

Description of Table 1:
Carcinogenic Response by Target
Organ for 533 Chemical
Carcinogens

Table 1 lists all chemicals in the CPDB that induce
tumors in each of 35 target organs in rats, mice, ham-
sters, monkeys, prosimians, or dogs. The table is or-
ganized alphabetically by site, species, and chemical.
This ecmpendium permits comparisons between species
at a given target site; for example, if kidney is the target
organ of interest, a list of kidney carcinogens ordered
alphabetically for each species is presented: 1 chemical
in the monkey, 12 in the mouse, and 45 in the rat.
Because we have indicated with superseripts those
chemicals that have been tested in both rats and mice,
it is possible to see whether the kidney is a target organ
in both species for a given chemical. For example, for
the rat kidney, chloroform is listed with the symbol i

(text continues on page 241)
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Table 1. Carcinogenic response by target organ for 533 chemicals classified as positive by author’s opinion. A chemical is listed under each organ that is
cvaluated as positive in an experiment in that species by at least one author. Therefore, a chemical may be listed under several target argans and every chemical listed in the table is
positive in at least one species. In order to compare results in rats and mice, the two most commonly 1ested species, symbals are applied to chemicals tested in bath species. A } indicates
that the chemical is positive al some site in both species, and a ¥ indicates that it was tested in both but positive in only one. Detailed information on cach experiment is presented in the
four published plots of the Carcinogenic Potency Database. N = the number of chemicals with a1 least one positive test at that site in that species.

Tissue Species N Chemical names
Adrenal Hamster 1 urethane?
gland Mouse 4 carbon letrachloride¥; 4,4-methylenedianiline.2HCH; p-rosaniline. HCft; 1,1 2-trichloroethane’
Rat 7 acrylamide; 4-chloro-m-phenylenediamine¥; 1,2-dibremo-3-chloropropane®?; diethylstilbestrol*#; ethyl
alcohol; 1,2-propylene oxide¥; reserpinet
Bone Monkey 2 aflatoxin B,*; procarbazine. HCH
Rat 3 acronycine; 1-(2-hydroxyethyl)-|-nitrosourea; o-toluidine. HCF
Central nervous Mouse 2 N-nitrosodimethylamine?; procarbazine HCH
system Rat 15 acrylamide; acrylonitrile; 2-amino-6-methyldipyrido[1,2-a:3,2-d]imidazole¥; 2-aminodipyrido[1,2-
a:¥,2-dlimidazole’; chlorambucil¥; 1-(4-chlorophenyl)-1-phenyl-2-propynyl carbamate; cyclophos-
phamide?; l-ethyl-l-nitrosourea; ethylene oxide; R(-}-2-methyl-N-nitrosopiperidine; S$(+)-2-methyl-N-
nitrosopiperidine; I-phenyl-3,3-dimethyltriazene; procarbazine. HCP; propane sultone; vinyl chloride?
Clitoral Mouse 2 acetaldchyde methylformylhydrazone; N-N-butyl-N-formylhydrazine
gland Rat 7 2-amino-6-methyldipyrido[1,2-a:3",2-d]imidazole}; 2-amino-3-methylimidazo[4,5-flquinoline?; 2-amino-
dipyrido[1,2-a:3,2-d]imidazole?; 2 4-diaminoanisole sulfatet; 1,5-naphthalenediamine?; 5-nitro-o-
anisidine!; 5-nitroacenaphthenet
Ear/Zymbal's Mouse 2 benzene!; cupferront
gland Rat 30 acrylonitrile; 3-amino-9-ethylcarbazole. HCF:  2-amino-6-methyldipyrido[1,2-a:3,2-d)imidazolet; 2-
amino-3-methylimidazo[4,5-flquinoline¥: 2-amino-3-methylimidazo[4.5-Alquinoline. HC/, 2-aminodipy-
rido{1,2-q@:3,2-d]imidazole?; benzenet: N-N-butyl-N-nitrosourea; chlorambucil¥; cupferron?; N-1-diacet-
amidofluorene; 2 4-diaminoanisole sulfate; 3,3-dichiorobenzidine; 2.5-dimethoxy-4-aminostilbenef; N-
(2-flucrenyh-2,2,2-trifluoroacetamide; formic acid 2-[4-(5-nitro-2-furyl)-2-thiazolyl|hydrazide¥, hydrazo-
benzenet; 2-methoxy-3-aminodibenzofuran;  N-(N-methyl-N-nitrosocarbamoyl)-f-ornithine; 4,4~
methylene-bis(2-chloroaniline); 5-nitro-c-anisidine®; 5-nitroacenaphthene?; N-(9-oxo-2-fluorenyl) acet-
amide; phenacetin?: prednimustine; p-rosaniline. HCH; thio-TEPAY: 4,4 -thiodianiline?; g-thioguanine de-
oxyriboside; vinyl chloride?
Esophagus Hamster 2 AF-2% N-nitroso-N-methyturethan
Monkey 2 methylazoxymethanol acetate and cycasin mixture; N-nitroso-N-methylurea
Mouse 7 benzo{a)pyreneh: I,2-dibromoethanet; A-ethyl-¥ nitro-N-nitrosoguanidine; N-hydroxy-2-acetylamino-
fluorene¥;  3-(5-nitro-2-furvl)-imidazo(1,2-a)pyridine?; nitrosodibutylaminef; N-nitroschexamethylene-
imine
Rat 29 AN-N-buiyl-N-nitrosourea; dihydrosafrole¥; dimethylvinyl chloride®; dinitrosohomopiperazine; Z-ethyl-
O.N N.azoxyethane; 3-(5-nitro-2-furyl}-imidazo( 1,2-a)pyridine¥; N-nitroso-2,3-dihydroxypropyl-2-
hydroxypropylamine; nitroso-2,3-dihydroxypropyl-2-oxopropylamine; N-nitroso-(2-hydroxypropyl)-(2-
hydroxyethyl) amine; A-nitroso-N-methyl-d-fluoroaniline; nitroso-N-methyl-N-{(2-phenyl) ethylamine;
nitroso-1,2,3.6-tetrahydropyridine;  N-nitroso(2,2,2-trifluoroethyl) ethylamine; N-nitrosoallyl-2,3-di-
hydroxypropylaming; N-nitrosoallyl-2-hydroxypropylamine; A-nitrosoallyl-2-oxopropylamine; nitroso-
amylurethan; nitrosoanabasine, AN-nitrosobis(2-hydroxypropyl}) amine; A-nitrosodicthanolamine; N-
nitrosodicthylamine; N-nitrosodipropylamine; nitroscheptamethylencimine;  A-nitrosomethyl-2,3-di-
hydroxypropylamine; N-nitrosomethyl-2-hydroxypropylamine; 2-nitrosomethylaminopyridine; nitroso-
methylaniline; N -nitrosonornicotine-1-N-oxide; N-nitrosothiomorpholine
Gall Hamster | A-methyl-N-formylhydrazine
bladder Monkey 1 aflatoxin B,*
Mouse 3 N-ethyl-N—tjormylhydrazine; N-methyl-N-formylhydrazine;, N-N-propyl-N-formylhydrazine
Harderian gland Mouse 6 benzene¥; benzidine. 2/ CE, cupferron?: dichloroacetylene!; gentian violet; 4,4-oxydianiline?
Hematopoietic Monkey | procarbazine. HCE
system
Mouse 39 acetamide®; aflatoxin, crude¥; allyl isovalerate®; frans-S-amino-3[2-(5-nitro-2-furyl)vinyl- 1,2 4-oxadi-

azole; 2-aming-4-(p-nitrophenyl) thiazole; 2-aminoanthraquinone!; benzene, benzoyl hydrazine; 1,3-
butadicne; 1,2-di-N-butylhydrazine. 2HCY:, chlorambucil®; chlorinated paraffins (€23, 43% chlorine)';
cyclophosphamide¥; dacarbazinet; DDTY; dibromodulcitol}; dibromomannitol¥; estradiol mustard?;
formic acid 2-[4~(5-nitro-2-furyb-2-thiazolyl]hydrazidet; gentian violet; hexanamide!; 2-hydrazino-4-(p-
aminophenyl) thiazole}; 2-hydrazino-4-(p-nitrophenyl) thiazole}; ICRF-159%; isophosphamide; mel-
phalant;  1-methyl-1,4-dihydro-7-[2-(5-nitrofuryl}vinyl]-4-0xo-1,8-naphthyridine-3-carboxylate, potas-
sium; methyl methanesulfonate; 4,4 -methylenedianiline, 2HCP; metronidazole¥; N-[4-{5-nitro-2-furyl)-
2-thiazolyl]formamide®; phenesterint; phorbol; procarbazine. HCF; strobane; thio-TEPA%; p-tolylurea’;
urethane¥; C.1. Val Yellow at

(Continued on next page)
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Table 1. Continued.
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Tissue

Species

N

Chemical names

Kidney

Large intesting

Liver

Rat

Monkey
Mouse

Rat

Hamster
Rat

Bush baby
Dog
Hamster

Monkey

Mouse

35

f
12

45

5
15

i
2
14

5

171

allyl isovaleratet; I-amvl-1-nitrosourea; benzidine; N-N-butyl-N-nitrosourea; chlorambucil*; cyclophos-
phamide!; dacarbazine¥; [,3-dibutyl-1-nitrosourea; dichloroacetylenet; 3,3-dichlorobenzidine; dimeth-
oxane; 3,3-dimethoxybenzidine-4, 4 -diisocyanate’; 2-{2,2-dimethylhydrazino)-4-(5-nitra-2-furyl) thia-
zole; dimeihyl morpholinophesphoramidate’; ethylene oxide; formic acid 2-[4-(5-nitro-2-fury})-2-thia-
zolyljhydrazidet; FD & C Green No. 1f; FD & C Green No. 2%, hematoxylin; 2-hydrazino-4-(p-amino-
phenyl) thiazole¥; 1-(2-hydroxyethyl}-T-nitrosourea; lasiocarpine; metepa; I-S-morpholinomethyl-3-[(5-
nitrofurfurylidene)aminol-2-oxazolidinone. HCE:  nitrite, sodium’;  M.[5-(5-nitro-2-furyl)-1,3,4-thiadi-
azol-2-ylJacetamide; 1-[{5-nitrofurfurylidene}amino)-2-imidazolidinone; nitroso-N-methyl-N-(2-phenyl)
ethylamipe; procarbazine. FCH; propane sultone; FD & C Red No. 2; FD & C Red No. 41 tetrachloro-
ethylene?; thio-TEPAY; 2.4,6-trichlorophenolt

methylazoxymethanol acetate and cycasin mixture

1,2-di-N-butylhydrazine.2HCE chloroform?; daminozide?: dichloroacetylenet; N-hydroxy-2-acetylamino-
fluorenet; lead acetate, basich; nitrilotriacetic acid®; ochratoxin AY; phenacetin®; streptozotocin®; tris-
(2,3-dibromopropyl) phosphatet; vinylidene chloride!

aflatoxin B,’; t-amino-2-methylanthraguinone?; 2-amino-5-(5-nitro-2-furyl)-1,3,4-oxadiazote; 2-amino-
5-(5-nitro-2-furyl)-1,3 4-thiadiazole; 2-amino-3-nitrothiazolet; g-anisidine. HCH; azoxymethane; bromate,
potassium’; chlorinated paraffins (€12, 60% chiorine); chloroform?; chlorothalonil’; cinnamyl anthra-
nilatet: citrinin; dichloroacetylenct: 1,4-dichlorobenzenet; diethylacetamide; dimethoxane; 4,6-di-
methyl-2-(3-nitro-2-furyl) pyrimidine; N-4-(4-fluorobiphenyl} acetamide; formic acid 2-{4-(5-nitro-2-
furyl)-2-thiazolyfjhydrazide!: hexachlorobutadiene; hexamethylmelamine; 2-hydrazino-4-{5-nitro-2-furyl)
thiazole?, isophorone’; lead acetate!; lead acetate, basict; 2-methoxy-3-aminodibenzofuran, Z-methyl-
O N N-azoxyethane;, N-(M-methyl-N-nitrosocarbamoyl}-~ornithine; I-5-morpholinomethyl-3-[{5-nitrofur-
furylidene)amino]-2-oxazolidinone. HC!, nitrilotriacetic acid!; nitrilotriacetic acid, trisodium salt,
monohydrate'; 3-(5-nitro-2-furyl)-imtidazo{1,2-o)pyridinet; N-{[3-{5-nitro-2-furyl)-1,2,4-oxadiazole-5-yl]-
methyl}acetamide, N-[545-nitro-2-furyl)-1,3,4-thiadiazol-2-ytlacetamide!;  1-nitroso-1-hydroxyethyl-3-
chloroethylurea; N-nitrosodiethanolamine; N-oxydiethylene thiocarbamyl-N-oxydiethylene sulfenamide;
phenacetin®; phenazone; o-phenylphenate, sodium®: streptozotocin®; tetrachloroethylene!: tris(2,3-di-
bromopropyl) phosphated; vinyl chloridet

I,1-dimethylhydrazine: I.2-dimethylhydrazine.2 HCY, hydrazinet; methylhydrazine; urethanet

aflatoxin Blf; 2—&min0—6-melhyldipyrid0[I,2-a:3',2'—d]imidazole*; Z-amino-3-methylimidazo[4,5-f]quin-
olinet; 2-aminodipyrido[[,2-a:3 .2 -dlimidazole!; amylopectin sulfate; azoxymethane; carrageenan, acid-
degraded; chrysazin¥; dextran sulfate sodium (DS-M-1); Z-ethyl-O N, N-azoxymethane; formic acid 2-[4-
(5-nitro-2-furyD-2-thiazolylthydrazide¥; N-nitrosobis(Z-oxopropyl}) amine; phenazopyridine. HCH; 4.4~
thiodianitine¥; tris(2,3-dibromopropyl) phosphatet

N-nitrpsodiethylamine

3,3 dichlorobenzidine; 4,4-methylene-bis(2-chloroaniline)

2-acetylaminoﬂuorenci; p.p-DDEY 1, 2-dimethylhydrazine 2HCY,  hexachlorobenzenet; N-hydroxy-2-
acetylaminofluorenet;  N-methyl-N-formylhydrazine; methylhydrazine;  N-nitroso-1,3-oxazolidine;
nitroso-2-oxopropylethanolamine;  N-nitrosoallyl-2-oxopropylamine;  N-nitrosoazetidine;  M-nitroso-
morpheline; N-nitrosopiperidined; N-nitrosopyrrolidine

aflatoxin B,f; methylazoxymethanol acetate and cycasin mixture; N-nitrosodiethylamine; A-nitroso-
piperidine®: urethane?

acetaminophen®; 2-acetylaminofluorene¥; aldrin¥; 3-amino-1,4-dimethyl-5H-pyrido[4,3-f)indole acetate?;
2-amino-3,4-dimethylimidazo[4,5-flquinoline; 3-amino-9-ethylcarbazole HCA; 2-amino-3-methyl-9H-
pyrido-[2,3-b]-indole; 3-amino-1-methyl-5H-pyride[4,3-blindole acetatet; [-amino-2-methylanthraquin-
one¥; 2-amino-6-methyldipyrido[1,2-a:3,2-d]imidazote’; 2-amino-3-methylimidazo[4,5-flquinoline¥; 2-
amino-9H-pyrido(2,3-b} indole; 2-aminoanthraquinone¥; 4-aminodiphenyl; 4-aminodiphenyl HCF: 2-
aminodiphenylene oxide; 2-aminodipyrido[i,2-a:3",2-dlimidazole?; 3-aminotriazole?; aramite¥; aroclor
1254%;, auramine-O%; benzidine.2HC/ benzyl acetate’; bis(2-chloro-1-methylethyl) ether’; bis-2-
chloroethylether; bis-2-hydroxyethyldithiocarbamic acid, potassium; HC Blue No. 1¥; 1 3-butadiene;
1,1-di-V-butylhydrazine; captafol; carbazole; carbon tetrachloride?; chloramben'; chlordane’; chlorendic
acid?; chlorinated paraffins (C12, 60% chlorine)¥; I-chloro-2-nitrobenzene!; 1-chloro-4-nitrobenzene’; 4-
chloro-s-phenylenediamine?;  4-chloro-o-phenylenediamine!;  S-chloro-o-toluidinet; [4-chloro-642,3-
xylidino)-2-pyrimiduinylthio)acetic acid¥; d-chloro-6-(2,3-xylidino}-2-pyrimidinylthio(N-3- hydroxy-
ethyDacetamidet: chlorobenzilaie®; chiorodibromomethane'; chloroform?®: chrysazin¥; cinnamyl anthra-
nilate}; p-cresidine?; cupferront; cyclamate, sodium?; cyclochloroting; p,p-DDDY; pp-DDE! DDTE: di-
allate; 2, 4-diaminotoluenet; 2 4-diaminotoluene 2HCFE; 3,5-dichloro(N-1,1-dimethyl-2-propynyl) ben-
zamide; 2,6-dichloro-p-phenylenediamine’; 1,4-dichiorobenzene?; 1,2-dichloropropane!; dicofol®; diel-
drin}; diftalone; dihydrosafroled; 2 5-dimethoxy-4-aminostilbene¥; 1,1-dimethylhydrazine; 1,4-dioxanef;
dipyrone®; estragole; DL-ethionine¥; o-cthox?(benzamidc; N-ethyl-N-fonn{lhydrazine; ¢thylene imine;
ethylene thiourea?; di(Z-ethylhexyl) adipate’; di(2-ethylhexyl} phthalate*; 4'-fluoro-4-aminodiphenyl:
gentian violet; griseofulvin; HCDD mixture¥; heptachlor!; hexachlorobenzenet; hexachlorocyclohexane;
-1,2,3,4,5,6-hexachlorocyclohexanef;  8-1,2,3,4,5,6-hexachlorocyclohexane; +v-1,2,3,4,5,6-hexachloro-
cyclohexane!; hexachloroethane®; hydrazine sulfate?; hydrazobenzenef; N-hydroxy-2-acetylamino-
fluorene¥; 1-hydroxyestragole; 2-hvdroxyethylhydrazine; 1-hydroxysafrofet; isoniazid¥; kepone¥; leupep-
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Table 1. Continyed.

Tissue Species N Chemical names

tin; luteoskyrin; malonaldehyde, sodium; 3-methoxy-4-aminoazobenzene; N-methyl-M-formylhydrazine;
4,4-methylene-bis(2-chloroaniline).2HC/";  methylene  chloride};  4,4-methylenebis(V,N-dimethyl)
benzenaminet; 4 4.methylenedianiline.2HCP; methylhydrazine; Michler’s ketone¥; mirex’; 1,5-naph-
thalenediamine¥; 2-naphthylamine!; nithiazide¥; 3-nitro-p-acetophenetide’: 5-nitro-c-anisidine?; 2-nitro-
p-phenylenediamine’;  5-nitro-o-toluidine™; 5-nitroacenaphthene®; 6-nitrobenzimidazole!; nitrofen?;
nitrosadibutylamine; A-nitrosodimethylamine¥; p-nitrosodiphenylamine®: A-nitrosphexamethylene-
imine; AN-nitrosopiperidine!; ochratoxin A'; 4,4-oxydianiline¥; pentachloroethane’; pentachloronitro-
benzene!; phenazopyridine. HCH; phenobarbital®; phenobarbital, sodium?; o-phenylenediamine 2 HCH;
piperony! sulfoxide!, polybrominated biphenyl mixture!; N-N-propyl-N-formylhydrazine; D & C Red
No. 5% rifampicin®; ripazepam!; p-rosaniline. HC#; safrole?; selenium diethyldithiocarbamate; selenium
sulfide?; strobane; 2,3,7,8-tetrachloradibenzo-p-diexin®; L,1,1,2-tetrachloroethane®; 1,1,2,2-tetrachloro-
ethane’; tetrachloroethylene¥; tetrachlorvinphos’; tetrafluoro-m-phenylenediamine. 2HCH;  thicacet-
amide; 4,4-thiodianiline?; thiouracil; toluene diisocyanate, commercial grade (2,4 (80%)- and 2,6
(20%%-); m-toluidine. HCT, o-toluidine. HCH; p-toluidine. HC/: toxaphene!: 2.4 6-trichloroaniline’:
1,1,2-trichloroethane!; trichloroethylenet; 2.4,6-trichlorophenol; trifluralin®; 2,4, 5-trimethylaniline?;
2,4,5-trimethylaniline. HCH; 2,4 6-trimethylaniline. HC;  tris(2,3-dibromopropyl) phosphate¥; tris(2-
ethylhexyl) phosphate’; urethane?; 2,5-xylidine HC/: C.1. Disperse Yellow 3%; zearalenone!

Rat 143 acetamide?; acetaminophen®; acetoxime; 2-acetylaminofluorene?; aflatoxicol; aflatoxin B]T; aflatoxin,
crudet; 3-amino- | 4-dimethyl-5H-pyrido[4,3-blindole  acetatel; 3-amino-9-ethylcarbazole. HCR:  3-
amino-1-methyl-5H-pyrido(4,3-blindole acetate?; I-amino-Z—methylanlhraiuinonei; 2-amino-6-methyldi-
pyrido[1,2-a:3",2-d]imidazole!; 2-amino-3-methylimidazo{4,5-flquinoline*; 2-amino-3-methylimidazo-
[4,5-}1quinoline.HC1; 2-aminoanthraquinonet; o-aminoazotoluene’; 2-aminodipyrido[1,2-a:3,2-d]imid-
azole¥; 1l-aminoundecanoic acid®; aramite¥; aroclor 1260; auramine-O% azoxymethane: benzidine:

bromodichloromethane; carbon tetrachloride!; chlorendic acid; chlorinated paraffins (C12, 60%
chlorine); 4-chloro-4-aminodiphenylether; 2-ch]oro-5-(¥3,S-dimcthy]piperidinosu]phonyi)benzoic acid;
[4-chloro-6-(2,3-xylidino)-2-pyrimidinylthio]acetic  acid®;  4-chloro-6-(2,3-xylidino)-2-pyrimidinylthio-
{N-g-hydroxyethyl} acetamide?; chlorobenzene!; chiorobenzene!; chloroform?; ciprofibrate; clivorine;
clofibrate; clophen A 30: p-cresidinet: crotonaldehyde: cupferront: DDTY; decabromodiphenyl oxidel;
2,4-diaminotoluene¥; 2 4-diaminotoluene.2HCH; 1,2-dibromoethanet; dichloroacetylene¥; N,N-diethyl-
4-(4-[pyridyl-1-oxide]azo) aniline; dimethoxane; N,N-dimethyl-4-aminoazobenzene; dimethylnitramine;
dinitrosohomopiperazine; 1 4-diexane¥; ethionine; DL-ethionine; ethyl alcohol; Z-ethyl-O,N,N-azoxy-
ethane; Z-ethyl-O,N,N-azoxymethane; ethylenc thiourea®; di(2-ethythexyl) phthalatet; N-(2-fluorenyl)-
2,2,2-trifluoroacetamide; formic acid 2-[4-(5—nitr0-2-furyl)-2-thiazolyl]hydrazide*; FD & C Green
No. 1T; HCDD mixture?; hexachlorobenzenet; a-1,2,3,4,5,6-hexachlorocyclohexanef; hydrazine sulfate?;
hydrazobenzene!; A-hydroxy-2-acetylaminofluorene¥; 1-hydroxysafrolet; isoniazid®: keponel; lasio-
carping; methapyrilene. HCIl, Z-methyl-O,N, N-azoxyethane; methyl clofenapate; 3-methyl-4-dimethyl-
aminoazobenzene; 2-methyl-1-nitroanthraquinone¥; 4-{(4-N-methyl-N-nitrosaminostyryl) quinoline; 4,4
methylene-bis(2-chloroaniline);  4,4-methylene-bis(2-methylaniline);  4,4-methylenedianiline. 2 HCF,
metronidazole?; Michler’s ketonc*; monocrotaline; nitrite, sodium?; N-nitroso-bis-(4,4,4-trifluoro-N-
butyl) amine; 1-nitroso-5,6-dihydrouracil; N-nitroso-2,3-dihydroxypropylethanolamine; I-nitroso-1-
hydroxyethyl-3-chloroethylurea; I-nitroso-1-(2-hydroxypropyl)-3-chloroethylurea; A-nitroso-(2-hydroxy-
propyl)-(2-hydroxyethyl) amine; N-nitroso-N-methyl-N-dodecylamine; nitroso-N-methyl-N-(2-phenyl)
ethylamine; A-nitroso-N-methyldecylamine; nitroso-2-oxepropylethanolamine; nitroso-1,2,3,6-tetra-
hydropyridine; AN-nitrosoatlyl-2-hydroxypropylamine; AN-nitrosoallyl-2-oxopropylamine; A-nitrosoallyl-
ethanolamine; N-nitrosobis{2-oxopropyl) amine; nitrosodibutylamine¥; AN-nitrosediethanolamine; N-
nitrosodiethylamine;  N-nitrosodimethylaminet; p-nitrosodiphenylamine¥; N-nitrosodipropylamine:
nitrosododecamethyleneimine; N-nitrosoephedrine; nitrosoheptamethyleneimine; N-nitrosomethyl-2,3-
dihydroxypropylamine; nitrosomethylundecylamine; N-nitrosopyrrolidine¥; o-nitrosotoluene; norlestrin¥;
N-{(9-0x0-2-fluorenyl} acetamide; 4,4-oxydianiline¥; petasitenine; phenobarbital, sodium?¥; 1-phenylazo-
2-naphthol', o-phenylenediamine.2HCH; polybrominated biphenyl mixture}: pyrilamine maleate; D & C
Red No. 5%; D & C Red No. 9%; FD & C Red No. 1; p-rosaniline. HCH: safrole}; seleniuym sulfidet; sen-
kirkine; sterigmatocystin®; symphytine; Telone TI3; 3,3 ,4,4-tetraaminobiphenyl.AHCH; 23,7 8-tetra-
chlorodibenzo—p—dioxini; 4,4 -thiodianiline®; toluene diisocyanate, commercial grade (2,4 (80%)- and 2,6
(20%)-P; 2,4,5-trimethylaniline?; 2,4,5-trimethylaniline. HCF; 2,4,6-trimethylaniline, FCH: vinyl acetate;
vinyl bromide; vinyl chloride¥; C.I. Disperse Yellow 3+

Tree shrew | aflatoxin B,

Lung Hamster 2 nitroso-2,6-dimethylmorpholine; i-nitroso-3,4,5-trimethylpiperazine
: Mouse 83 acetaldehyde methylformylhydrazone; N-acetyl-4-(hydroxymethyl} phenylhydrazine; 1-acetyl-2-isonico-
tinoylhydrazine; allylhydrazine. HCl: 2-amino-3-methylimidazo{4,5-flquinolinet; arecoline.HCl ben-
zenet; benzoyl hydrazine: benzylhydrazine. 2HCE bis{2-chloro-1-methylethyl) ether’: bis-(chloromethyl)
ether¥, 1,3-butadiene; N-N-butyl-N-formylhydrazine; butylated hydroxytoluene'; 1,1-di-N-butylhydra-
zine; N-butylthydrazine. HCl;, 1,2-di-N-butylhydrazine. 2HC!, carbamyl hydrazine. HC/; 1-carbamyl-2-
phenylhydrazine; chlorambucil¥; cyclophosphamide?; dacarbazine?; daminozide¥; p,/-DDD?; 1,1-diallyl-
hydrazine; 1,2-diallylhydrazine.2HCY, dibenz(a,hz anthracene; 1,2-dibrome-3-chloropropanet: dibromo-
dulcitol}; 1,2-dibromoethane¥; dibromomannitot¥; 1,2-dichloroethane¥; 1,2-diformylhydrazine; dihydro-
safrolet; 2,5-dimethoxy-4-aminostilbene¥; 1,1-dimethylhydrazine; 1,2-dimethylhydrazine. 2 HCY, estradiol
mustard®; N-ethyl-N-formylhydrazine; ethylene imine; ethylhydrazine. FFC/, formylhydrazine; hydrazinef;
hydrazine sulfate; isoniazid¥; isonicotinic acid vanillylidenehydrazide; melphatant; l-methyl-1,4-di-
hydro-7-[2-(5-nitrofuryl)vinyl]-4-ox0-1,8-naphthyridine-3-carboxylate, potassium; N-methyl-N-formyl-
hydrazine; methyl methanesulfonate; methylene chloride¥; methylhydrazine; methylhydrazine sulfate;

(Continued on next page)
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Tissue

N Chemical names

Mammary
gland

Mesovarium
Myocardium

Nasal cavity?

Oral®
cavity

Species
Rat 31
* Hamster 1
Mouse 14
Rat 73
* Rat 2
Mouse 2
+ Bush baby 1
Hamster 10
Mouse 4
Rat 33
* Hamster 2
Monkey 1
Mouse 1
Rat 16

(N-6)-(methylnitroso) adenine; (N-6)-(methylnitroso) adenosine; metronidazole?: monoacetyl hydrazine;
1,5-naphthalenediamine?; nicotinic acid hydrazide; N-[4-(5-nitro-2-furyl)-2-thiazolyl)formamidet; 3.
nitro-3-hexene¥; nitrosodibutylamine¥, N-nitrosodimethylamine¥; N-nitrosopiperidine?; N-pentylhydra-
zine.HC!; phenesterin?; phenylethylhydrazine sulfate; procarbazine.HCFE, N-N-propyl-N-formylhydra-
zine; propylhydrazine HCF, selenium sulfide?; sireptozotocin¥; sulfallatet; Telone ¥, 3,3.4.4-tetra-
aminobiphenyl.4HHCH; trichloroethylenet; trifluralin®; 2,4, 5-trimethvlaniline. #C; tris(2,3-dibromopro-
pyl) phosphate!; urethanet; vinyl chloride?; vinylidene chloride™; 2,4-xylidine. HC/t
2-amino-5-(5-nitro-2-furyl)-1,3,4-oxadiazole; 2-amino-5-(5-nitro-2-furyl)-1,3,4-thiadiazole; 2-amino-5-
nitrothiazole®; bis<(chloromethyly ethert; HC Blue No. 1% 1,2-dibromoethane?; dimethyl hydrogen phos-
phite’; trans-2-[{dimethylamino}methylimino]-3-[2-(5-nitro-2-furyl)vinyl]-1,3,4-oxadiazole: hydrazinef:
hydrazine sulfate¥; 1-(2-hydroxyethyl)-1-nitrosourea; isoniazid®, 4,4-methylene-bis(2-chloroaniline); M-
{[3-(5-nitro-2-furyl}-1,2,4-oxadiazole-5-yl]-methyljacetamide; N-[5-(3-nitro-2-furyl)-1,3,4-thiadiazol-2-yl)
acetamide¥; 3-nitro-3-hexenet; 5-nitroacenaphthenet: N-nitroso-bis-(4,4,4-trifluoro-N-butyl) amine; N-
nitroso-N-methyl-N-dodecylamine;  A-nitroso-N-methyl-N-tetradecylamine;  N-nitroso-N-methyldecyl-
aming; AN-nitrosobis(2-hydroxypropyl) amine; N-nitrosobis(2-oxopropyl) amine; nitrosodibutylamine?;
N-nitrosoephedrine; N-nitrosomethyl-2,3-dihydroxypropylamine; nitrosomethylundecylamine; 2,3,7.8-
tetrachlorodibenzo-p-dioxint; 2,4,5-trimethylaniline?; 2,4, 6-trimethylaniline. HCH#; vinyl chloride?

vinyl chloride

benzene; 1,3-butadiene; 1,2-dibromoecthanet; 1,2-dichloroethane?; diethylstilbestrol¥; estradiol; iso-
niazid¥; isonicotinic acid vanillylidenehydrazide; {N-6)-(methylnitroso) adenosine; reserpinet; suifallate};
vinyl chlorided; vinylidene chloride; vitamin D,

4-acetylaminobiphenyl; 2-acetylaminofluorene!; acronycine; acrylamide; acrylonitrile; AF-2%; 2-amino-
3-methylimidazo[4,5-flquinoline. HC/, 2-amino-5-(5-nitro-2-furyl)-1,3,4-oxadiazole; 2-amino-5-(5-nitro-
2-furyl)-1,3,4-thiadiazole; 2-amino-5-nitrothiazole!; 4-aminodiphenyl. HCE; 1-amyl-1-nitrosourea; benzi-
dine; 4-bis{2-hydroxyethyl)amino-2-(5-nitro-2-thienyl} quinazoline; carbon tetrachloride; carboxy-
methylnitrosourea; chlorambucil®; cytembena®; dacarbazinet; N-1-diacetamidofluorene; 4,6-diamino-2-
{(5-nitro-2-furyl)-S-triazine; 2,4-diaminoanisole sulfate}; 2,4-diaminotoluene?; 1,2-dibromo-3-chloro-
propane’; 1,2-dibromoethanet; dibromomannitol’; 1,3-dibutyl-1-nitrosourea; 3,3-dichlorobenzidine;
1,2-dichloroethanet; 4,6-dimethyl-2-(5-nitro-2-furyl) pyrimidine; 1,2-dimethyl-5-nitroimidazole; trans-2-
[(dimethylamino)methylinmino]-3-[ 2-(5-nitro-2-furyl)vinyl]- 1,3,4-oxadiazole; 2-(2,2-dimethylhydrazino)-
4-(5-mitro-2-furyl) thiazole; N-(2-fluorenyl}-2,2,2-trifluoroacetamide; formic acid 2-(4-methyl-2-thiazolyl)
hvdrazide; formic acid 2-[4-(3-nitro-2-furyl)-2-thiazolyl]hydrazide?; hexamethylmelamine; 2-hydrazino-
4-(p-aminophenyl) thiazole¥; 2-hydrazino-4-(3-nitro-2-furyl) thiazole¥: 2-hydrazino-4-(p-nitrophenyl) thi-
arolet: hydrazobenzene¥; 1-(2-hydroxyethyl)-3-[(S-nitrofurfurvlidene)amino]-2-imidazolidinone;  iso-
niazidt; 2-methoxy-3-aminodibenzofuran; 4-methyl-1-[{5-nitrofurfurylidene)amine]-2-imidazolidinone;
N-(N-methyl-N-nitrosocarbamoyl)-Fornithine; 3-methylcholanthrene; 4,4-methylene-bis(Z-chloreaniline);
4,4 -methylene-bis(2-methylaniling), methylene chloride®; metronidazole!; I-5-morpholinomethyl-3-((5-
nitrofurfurylidenc)amino]-2-oxazolidinone. HCl nithiazide*; 5-nitro-2-furaldehyde semicarbazone; 3-(5-
nitro-2-furyl}-imidazo(1,2-a)pyridine¥;  4«{5-nitro-2-furyl) thiazole; N-[4-(5-nitro-2-furyl)-2-thia-
zolyljacetamide; N N-[6-(5-nitro-2-furyl}-S-triazine-2,4-diyl]bisacetamide; S5-nitroacenaphthene¥; 1-[(5-
nitrofurfurylidenc)aming]-2-imidazelidinone; norlestrin; N—g9-oxo-2-ﬂuorenyl) acetamide; phenacetint;
phenesterind; procarbazine. HCP: propanc sultone: sulfallate®: 4,4-sulfonylbisacetanilide; toluene diiso-
cyanate, commercial grade (2,4 (80%)- and 2,6 (20%)-); o-toluidine. FCH; 2,2, 2-trifluoro-N-{4-(5-nitro-
2-furyl)-2-thiazolyllacetamide¥; vinyl chloride!; FD & C Violet No. It

salbutamol; terbutaline
estradiol mustard®; phenesterinf

N-nitrosodiethylamine

acetaldehyde; diallylnitrosamine; dimethylcarbamyl chloride; hydrazine?; nitroso-2,6-dimethylmorpho-
ling; N-nitrosoallyl-2-oxopropylamine, AN-nitrosomethyl-2,3-dihydroxypropylamine; N-nitrosomorpho-
line; N-nitrosonornicotine; N-nitrosopiperidine?

1,2-dibromo-3-chloropropanet; 1,2-dibromoethanet; formaldchglde*; 1,2-propylene oxidet

acetaldehyde; acrylonitrile; benzenet: bis-(chloromethyl) ether; p-cresidine¥; diallylnitrosamine; 1,2-di-
bromo-3-chloropropanet; 1,2-dibromoethane?; dimethylvinyl chloride¥: dinitrosohomopiperazine, 1,4-
dioxanet; Z-cthyl-O,N,N-azoxyethane; ethylnitrosocyanamide; formaldehyde; hydrazine?; N-nitroso-N-
methyldecylamine; di(N-nitroso)-perhydropyrimidine; N-nitroso(2,2,2-trifluoroethyl}) ethylamine; 1-
nitroso-3,4, 5-trimethylpiperazine; AN-nitrosoallyl-2,3-dihydroxypropylamine; A-nitrosocallyl-2-hydroxy-

- propylamine; A-nitrosoallylethanolamine; A-nitrosobis(2-hydroxypropyl) amine; N-nitrosobis{2-oxopro-

pyl) aming; N-nitrosodiethanolamine; A-nitrosodipropylamine; N-nitrosomethyl-2,3-dihydroxypropyl-
amine; N-nitrosomethyl-2-hydroxypropylamine; N<nitrosonornicotine-1-N-oxide; phenacetin®; phenyl-
glycidyl cther; 1,2-propylene oxide?; vinyl chioride?

acetaldehyde; nitroso-2,6-dimethylmorpholine

N-nitroso-N-methylurea

N-nitrosohexamethyleneimine

acrylamide;: acrylonitrile; 2-amino-3-methylimidazo[4,5-flquinoline®; benzene¥; 1,2-dibromo-3-chloro-
propane¥; dimethylvinyl chleridet; dinitrosochomopiperazine: N-nitroso-2,3-dihydroxypropyl-2-hydroxy-
propylamine; nitroso-2,3-dihydroxypropyl-2-oxopropylamine; nitroso-N-methyl-N-2-phenyl) ethyl-
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Tissue

Chemical names

Ovary

Pancreas

Peritoneal cavity®

Pituitary
gland

Preputial gland

Prostate

Skin

Smail
intestine

Spleen

Stomach

~1

— L b

amine; mitrosoamylurethan, N-nitrosodiethylamine; nitrosoheptamethyleneimine; 1-nitrosohydantoin;
N-nitrosothiomorpholing; 2,3,7,8-tetrachlorodibenzo-p-dioxint

benzene¥; |,3-butadiene; 5-nitroacenaphthene¥; 4-vinyleyciohexene

nitroso-2,3-dihydroxypropyl-2-oxopropylamine; nitrosoe-2,6-dimethylmorpholine; nitroso-2-oxopropyl-
ethanolamine

aflatoxin BIT; methylazoxymethanol acetate and cycasin mixture
2-amino-3-methylimidazo[4,5-flquinoline. HCl, azaserine; chlorendic acid¥; cinnamyl anthranilate?;
clofibrate; ethyl alcohol: N-{¥-methyl-N-nitrosocarbamoyl)-l-ornithine; nitrofent: toluene diisocyanate,
commercial grade (2,4 (80%)- and 2,6 (20%)-)Fd

bis-1,2-(chloromethoxy) ethane; bis-1,4-(chloromethoxy)-p-xylene; bis-(chloromethyl) ether?; trans-1,4-
dichlorobutene-2; dimethylcarbamyl chloride; phenoxybenzamine.HC‘l*; tris-1,2,3-(chloromethoxy) pro-
pane

acronycine; acrylamide; actinomycin D; aniline. //CfT; bromate, potassium?; chlorozotocin; cytembenaf;
dapsone®; 1,2-dibromoethanet; dibromomannitol}; ethylene oxide; melphalant; N-methyl-N,4-dinitroso-
aniline;  mitomycin-C;  A-nitroso-2,2,4-trimethyl-1,2-dihydroquinoline  polymer;  phenoxybenz-
amine. HCHF; o-toluidine HCH

cnovid; norlestrin; propylthiouracil¥; zearalenone?
acrylamide; 3-aminotriazole!; 1,2-dibromoethane?; diethylstilbestrol¥; ethyl alcohol; metronidazole?;
norlestrin

acetaldehyde methylformylhydrazone; benzenet; N-Atbutyl-N-formylhydrazine; dimethylvinyl chloride;
N-ethyl-N-formylhydrazine; N-N-propyl-N-formylhydrazine; thio-TEPA?
2.4-diaminoanisole sulfate¥; isophorone

N-nitrosobis(2-hydroxypropyl) amine; N-nitrosobis(2-oxopropyl) amine

urethanet; vinyl chloride!

thio-TEPA}

2-acetylaminofluorenet; 3-amino-9-cthylcarbazole. HCA; 2-amino-3-methylimidazo[4,5-flguinoline?; ben-
zenc¥; carboxymethylnitrosourca; 2.4-diaminoanisole sulfate}; dibromodulcitolt; dibromomannitol¥; di-
methoxane; 2,5-dimethoxy-4-aminostilbenet; 3,3-dimethoxybenzidine-4,4-diisocyanate®; dimethylvinyl
chloride};  lasiocarpine; N-(N-methyl-N-nitrosocarbamoyl)-+ornithine;  5-nitro-c-anisidine!;  p-ros-
aniline. HC/E: 1hio-TEPAY, thioureat; viny! chlorided; FD & C Violet No. 11

methylazoxymethano! acetate and cycasin mixture; urethanet

captafol; N-ethyl-N-nitro-N-nitrosoguanidine; hydrogen peroxide

acrylonitrile; 3-amino-1-methyl-5H-pyrido{4,3-blindole acetatet; 2-amino-6-methyldipyrido[1,2-a:3",2-
dlimidazole?; 2-amino-3-methylimidazo[4,5-/lquinoline¥; 2-aminodipyrido[!,2-4:3,2-d]imidazole’; 4-bis-
(2-hydroxycthyl)amino-2«(5-nitro-2-thienyl) quinazoline; carboxymethylnitrosourea; 1-(4-chlorophenylj-
1-phenyl-2-propynyl  carbamate; 2.5-dimethoxy-4-aminostilbenet;  4,6-dimethyl-2-(5-nitro-2-furyl)
pyrimidine;  zrans-2-[(dimethylaminoymethylimino]-5-[2-(3-nitro-2-furyljvinyl]-1,3,4- oxadiazole; 2Z-
ethyl-O, N, N-azoxymethane; I-ethyl-1-nitrosourea; formic acid 2-[4-(5-nitro-2-furyl)-2-thia-
zolyljhydrazide¥; lasiocarpine; A-methyl-Nnitro-V-nitrosoguanidine; A-[5-{5-nitro-2-furyl)-1,3,4-thiadi-
azol- 2-yljacetamidet; N-nitroso-N-isobutylurea; nitrosoethylurethan; propane sultone; quercetin?

aniline. HC/': azobenzene’; dapsone®: o-nitrosotoluene; D & C Red No, 97, o-toluidine. HCH

AF-2%, | 4-dinitroso-2,6-dimethylpiperazine; formic acid 2-[4-(5-nitro-2-furyl)-2-thiazolylJhydrazide’;
hydrazinet, N-hydroxy-2-acetylaminofluorenc¥;  N-[4-(5-nitro-2-furyl)-2-thiazolyllacetamide; N-[4-(5-
nitro-2-furyl)-2-thiazolvl]formamidet;  N-nitroso-2,3-dihydroxypropyl-2-hydroxypropylamine; nitroso-
2,3-dihydroxypropyl-2-oxopropylamine; nitroso-5-methyloxazolidone; N-nitroso-N-methylurethan; N-
nitroso-1,3-oxazolidine; 1-nitroso-3,4,5-trimethylpiperazine; urethanet; vinyl chloride?

acetaldehyde methylformylhydrazone; AF-2% 2-amino-3,4-dimethylimidazo[4,5-flquinoline; 2-amino-3-
methylimidazo[4,5-flquinoline’;  2-amino-4-(5-nitro-2-furyl)  thiazole¥; trans-5-amino-3[2-(5-nitro-2-
furyl)vinyl-1,2,4-0xadiazole; arecoline.HC/, benzyl acetate™; benzyl chloride’; bromoethanol; 1,3-
butadiene; 1,1-di-N-butylhydrazine; captafol; carbazole; 3-chloro-2-methylpropene, technical grade (con-
taining 5% dimethylvinyl chloride)¥; 3-(chloromelh¥l)pyridine.HCF; 2-chloropropanal; 1-chloropropene;
1,1-diallylhydrazine; 1,2-dibromo-3-chloropropane®; 1 2-dibromoethane?; diglycidy] resorcinol ether,
technical grade?; dimethylvinyl chloride¥; dinitrosopiperazine; estradiol mustard®; ethyl acrylatet;
formic acid 2-[4-{5-nitro-2-furyl)-2-thiazolylJhydrazide; 2-hydrazino-4-{5-nitro-2-furyl) thiazole¥; M-
hydroxy-2-acetylaminofluorene?; 1-methyl-1,4-dihydro-7-[2-(5-nitrofuryl)vinyl]-4-ox0-1,8-naphthyridine-
3-carboxylate, potassiumy; 3-{5-nitro-2-furyl-imidazo(1,2-a)pyridine¥; N-[5-(5-nitro-2-furyl)-1,3,4-thiadi-
azol-2-yl]acetamidet;  N-[4-(5-nitro-2-furyl)-2-thiazolyl]formamidet; nitrosodibutylamine¥; N-nitroso-
hexamethyleneimine; N-nitrosopiperidined: g-propiolactonet; styrene oxide!; Telope 1%, 2.2 2-trifluoro-
N-[4-(5-nitro-2-furyl}-2-thiazolyl|Jacetamide®; trifluralin®; tris(2,3-dibromopropyl) phosphatet

(Continued on next page)






