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SUMMARY

A bioassay of practical-grade 2 ,4-dinitrotoluene for possible
carcinogenicity was conducted using Fischer 344 rats and B6C3F1 mice.

2 ,4-Dinitrotoluene was administered in the feed, at either of two

concentrations, to groups of 30 male and 50 female animals of each
species. For male and female rats, the high and low time-weighted
average dietary concentrations of 2 ,4-dinitrotoluene were 0.02 and

0.008 percent, respectively. For male and female mice, the high and

low time-weighted average concentrations were 0.04 and 0.008 percent,
respectively. After a 78-week period of compound administration,
observation of the rats continued for an additional 26 weeks and

observation of the mice continued for 13 additional weeks.

For the chronic rat bioassay, 25 rats of each sex were placed on
test as high dose controls, and 50 rats of each sex served as the low
dose controls. For the mice, 50 males and 50 females were placed on

test as controls for each of the high dose and low dose groups.

In both species the survival in all groups was adequate for

statistical analysis of late-appearing tumors.

In the male rats, a significantly increased incidence of fibroma
of the skin and subcutaneous tissue occurred in both the high and the

low dose groups when compared to their respective controls. A sta-
tistically significant incidence of fibroadenoma of the mammary gland
occurred in the high dose female rats.

Among the mice a variety of tumors was observed but none were
considered to be associated with the dietary administration of 2,4-

dinitrotoluene.

Under the conditions of this bioassay dietary administration
of 2 ,4-dinitrotoluene to Fischer 344 rats induced benign tumors
(i.e., fibroma of the skin and subcutaneous tissue in males and

fibroadenoma of the mammary gland in females). No evidence was
provided for the carcinogenicity of the compound in B6C3F1 mice of

either sex.
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I. INTRODUCTION

2 ,4-Dinitrotoluene (NCI No. C01945) ,
a precursor in the synthesis

of azo dyes, was selected for bioassay by the National Cancer Insti-

tute along with other dye intermediates in an attempt to elucidate

those chemicals which may be responsible for the increased incidence

of bladder cancer observed among workers in the dye manufacturing

industry (Wynder et al., 1963; Anthony and Thomas, 1970). Aromatic

nitro compounds are one of several classes of chemicals thought to

contribute to the increased cancer risk in this industry (Wynder et

al., 1963). The structural relationship of 2 ,4-dinitrotoluene to the

known carcinogen 2 ,4-diaminotoluene was also a factor in its selection

for testing (Weisburger, 1976; Hiasa, 1970).

The Chemical Abstracts Service (CAS) Ninth Collective Index

*
(1977) name for this compound is l-methyl-2 ,4-dinitrobenzene. It is

also called 2 ,4-dinitrotoluol and 2,4-DNT.

Precise production figures for 2 ,4-dinitrotoluene are not avail-

able; however, the U.S. International Trade Commission (1977) reported

a combined production of 272,610,000 pounds for the 2,4- and 2,6-dini-

trotoluene isomers in 1975.

Aside from its use by the dye manufacturing industry, 2,4-dinitro-

toluene is used by the munitions industry as a modifier for smokeless

powders and, to a limited extent, as a gelatinizing and waterproofing

*
The CAS registry number is 121-14-2.
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agent in military and commercial explosive compositions (Institute of

Makers of Explosives, 1977). 2 ,4-Dinitrotoluene experiences wide-

spread application as a chemical intermediate for the production of

toluene diisocyanate (TDI) which, in turn, is consumed in the produc-

tion of flexible polyurethane foams; however, most TDI producers use

toluene as the starting material, generating 2 , 4-dinitrotoluene as a

captive intermediate in the process (Urso, 1977).

The risk of exposure to 2 , 4-dinitrotoluene is greatest for

workers in the dye and explosives industries and at chemical plants

producing TDI. The general population may also experience exposure

as a result of discharge of 2 , 4-dinitrotoluene into rivers and

streams from munitions plants (Simon et al . , 1977).

2 ,4-Dinitrotoluene can cause anemia, methemoglobinemia, cyanosis,

and liver damage (Sax, 1975). It is rapidly absorbed through the

intact skin; however, toxic levels may also be reached by inhalation

or ingestion (Manufacturing Chemists Association, 1966). Studies by

Simon et al. (1977), suggest that 2 , 4-dinitrotoluene is not a potent

mutagen in the rat, as determined by dominant lethal mutation experi-

ments.
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II. MATERIALS AND METHODS

A. Chemicals

Practical-grade 2 , 4-dinitrotoluene was purchased from J. T.

Baker Chemical Company. Analysis by the manufacturer suggested a

purity greater than 95 percent. The observed melting point (67° to

70°C) suggested a compound of relative purity due to the narrow range

and its close proximity to the literature value (71°C). Thin-layer

chromatography visualized with ultraviolet light indicated at least

one impurity. Ultraviolet analysis showed a peak at 250 nm which is

consistent with the value reported in the literature (252 nm)

.

Throughout this report the term 2 , 4-dinitrotoluene is used to

represent this practical-grade material.

B. Dietary Preparation

The basal laboratory diet for both treated and control animals

was Wayne Lab-Bloxw (Allied Mills, Inc.). 2 ,4-Dinitrotoluene was

weighed under an exhaust hood and ground in a mortar and pestle with

an aliquot of ground Wayne Lab-Blox meal. Once visual homogeneity

was attained, the mixture and the remainder of the feed to be ad-

ministered to the treated animals were placed into a 6 kg capacity

Patterson-Kelly twin shell stainless steel V-blender. After blending

for 20 minutes, the mixture was sealed in double plastic bags and

stored in the dark at 4°C. Mixtures were used for only 1 week.
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C. Animals

Two animal species, rats and mice, were used in the carcinogeni-

city bioassay. Fischer 344 rats and both C57BL/6CR and B6C3F1 mice

were obtained through contracts of the Division of Cancer Treatment,

National Cancer Institute. High and low dose rats and mice, and high

dose control rats were supplied by Charles River Breeding Labora-

tories, Wilmington, Massachusetts. Low dose control animals were

supplied by ARS/Sprague-Dawley
,
Madison, Wisconsin. The low dose

groups were received in shipments separate from their respective

controls. Upon arrival, a sample of animals was examined for para-

sites and other signs of disease. The rats and mice to be tested

were quarantined for 2 weeks prior to initiation of the bioassay.

Animals were assigned to groups and distributed among cages so that

average body weight per cage was approximately equal for a given sex

and species.

D. Animal Maintenance

All animals were housed by species in rooms having a temperature

range of 23° to 34°C and a range in relative humidity of 10 to 85

percent. Incoming air was filtered through Tri-Dek 15/40 denier

(r)

Dacrorr filters providing six changes of room air per hour. Fluores-

cent lighting was provided on a 12-hour-daily cycle.

Rats were housed five per cage by sex. During quarantine and

for the first 11 months of study, high dose rats and their controls
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were maintained in galvanized- and stainless-steel wire-mesh cages

suspended above newspapers. Low dose and low dose control rats were

kept in these cages for the first 13 months of study. Newspapers

under the cages were replaced daily and cages and racks washed weekly.

For the remainder of the study, all rats were housed in suspended

polycarbonate cages equipped with disposable nonwoven fiber filter

sheets. Clean bedding and cages were provided twice weekly. Low

dose rats and their controls were provided with hardwood chip bedding

(§) .

(Ab-sorb-dri
,
Wilner Wood Products Co.) for the first 9 months that

®
they were housed m polycarbonate cages. SAN-I-CEL corncob bedding

(Paxton Processing Co.) was used for these animals for the next 12

months. High dose rats and their controls were provided with SAN-I-

CEL for the first 12 months that they were housed in polycarbonate

cages. For the remainder of the study, Bed-o'Cobs (The Anderson's

Cob Division) was provided in all treated and control rat cages.

Stainless steel cage racks (Fenco Cage Products) were cleaned once

every 2 weeks and disposable filters were replaced at that time.

Mice were housed by sex in polycarbonate cages. During quaran-

tine and periods of chemical administration, cages were fitted with

perforated stainless steel lids. During the observation period fol-

lowing chemical administration, stainless steel wire bar lids were

substituted. Both types of lids were supplied by Lab Products, Inc.

Nonwoven fiber filter bonnets were used over cage lids. All mice

were housed 10 per cage for the first part of the study. Cage

5



populations for high dose, high dose control, low dose, and low dose

control mice were reduced to five per cage after 12 months, 14 months,

19 months, and 19 months, respectively. Cages, lids, filters, and

bedding were provided three times per week when cage populations were

ten and twice per week when cage populations were reduced to five.

Bedding was of the same brands as those used for rats. Ab-sorb-dri

was used for 2 months (high dose), 4 months (high dose controls), and

(B)
9 months (low dose and low dose controls) prior to SAN-I-CEL

W
being

used for 12 months. A second type of corncob bedding (Bed-o' Cobsw )

was then used for the remainder of the bioassay. Reusable filter

bonnets and pipe racks were sanitized every 2 weeks throughout the

study.

Water was available from 250 ml water bottles equipped with

rubber stoppers and stainless steel sipper tubes. Bottles were

replaced twice weekly. Food and water were available jicl libitum .

® .

Pelleted Wayne Lab-Blox was supplied to all animals during the

quarantine and final observation periods. During the period of chem-

ical administration, all treated animals received dosed Wayne Lab-

Blox®. Control animals received untreated meal. Alpine® aluminum

feed cups (Curtin Matheson Scientific, Inc.) containing stainless

steel baffles were used to distribute powdered feed to low dose rats,

their controls, and all mice during the entire study, and to high dose

rats and their controls for the first 13 months of chemical adminis-

tration. High dose rats and their controls were fed from stainless

6



steel gangstyle feed hoppers (Scientific Cages, Inc.) during the last

5 months of chemical administration. During the observation period,

rats were fed pellets on the cage floor and mice were fed pellets

from a wire bar hopper incorporated into the cage lid. Food hoppers

were changed on the same schedule as were cages. Food was replenished

/'S'

daily in Alpine^ feed cups.

Low dose, low dose control, and high dose rats were housed in a

•k

room in which other rats were receiving diets treated with acetyl-

aminof luorene (53-96-3); dulcin (150-69-6) and L-arginine glutamate

(4320-30-3); sodium nitrite (7632-00-0); L-arginine glutamate (4320-

30-3); N-butyl urea (592-31-4); N ,N-dimethyl-p-nitrosoaniline (138-

89-6); 2 ,5-toluenediamine sulfate (6369-59-1); 4-nitroanthranil ic

acid (619-17-0); 1 , 5-naphthalenediamine (2243-62-1); N-(l-naphthyl)

ethylenediamine dihydrochloride (1465-25-4); 2-chloro-p-phenylened ia-

mine sulfate (61702-44-1); aniline hydrochloride (142-04-1); and

p-anisidine hydrochloride (20265-97-8). High dose control rats

shared a room with other rats receiving diets treated with 5-nitro-o-

toluidine (99-55-8); hydrazobenzene (530-50-7); 2-aminoanthraquinone

(117-79-3); 3-amino-9-ethylcarbazole hydrochloride; 6-nitrobenzimi-

dazole (94-52-0); 1-nitronaphthalene (86-57-7); 2 ,4-diaminoanisole

sulfate (615-05-4); and APC (8003-03-0).

*
CAS registry numbers are given in parentheses.
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Low dose, low dose control, and high dose mice were housed in a

room in which other mice were receiving diets treated with: 2,5-

toluenediamine sulfate (6369-59-1); 2-aminoanthraquinone (117-79-3);

3-amino-4-ethoxyacetanilide (17026-81-2)
;
3-amino-9-ethylcarbazole

hydrochloride; l-amino-2-methy lanthraquinone (82-28-0); 5-nitro-o-

anisidine (99-59-2); 1-nitronaphthalene (86-57-7); 4-nitroanthranilic

acid (619-17-0); 5-nitroacenaphthene (602-87-9); 2,4-diaminoanisole

sulfate (615-05-4); 3-nitro-p-acetophenetide (1777-84-0); and N,N-

dimethyl-p-nitrosoaniline (138-89-6). High dose control mice shared

a room with other mice receiving diets treated with 2-methy 1-1-nitro-

anthraquinone (129-15-7); p-cresidine (120-71-8); fenaminosulf

(140-56-7); 4-chloro-m-phenylenediamine (5131-60-2); and cinnamyl

anthranilate (87-29-6).

E . Selection of Initial Concentrations

Six-week subchronic toxicity studies were conducted with Fischer

344 rats and C57BL/6CR mice in order to determine the high concentra-

tions for administration during the chronic bioassay. Animals of

each species were distributed among four groups, each consisting of

five males and five females. 2 ,4-Dinitrotoluene was administered in

the feed for 4 weeks. Three animal groups of each species received

dietary concentrations of 0.00375, 0.0075, and 0.015 percent. A

fourth group of each species served as a control, receiving only the

basal laboratory diet. No deaths occurred at any dose level tested.

8



All animals were sacrificed at the end of the test and gross necrop-

sies were performed.

A dosage inducing no mortality and resulting in a depression in

mean group body weight of approximately 15 percent relative to con-

trols was to be selected as the initial high dose. When weight gain

criteria were not applicable, mortality data alone were utilized.

The initial high dose selected for administration to rats and

mice in the chronic study was 0.008 percent. However, for the rea-

sons indicated below, the initial high doses utilized for rats and

mice in the chronic study were 0.02 and 0.04 percent, respectively.

F. Experimental Design

The experimental design parameters for the chronic study (spe-

cies, sex, group size, concentrations administered, duration of

treated and untreated observation periods, and the time-weighted

average concentrations) are summarized in Tables 1 and 2.

The treated and control rats were all approximately 6 weeks old

at the time they were placed on test. The initial dietary concentra-

tions of 2 ,4-dinitrotoluene administered to rats were 0.0075 and

0.00375 percent. After week 19, the higher dose was changed from

0.0075 to 0.008 percent to facilitate dose formulation. The rat

group receiving 0.00375 percent was sacrificed after 51 weeks and no

histopathologic examinations were performed because the dose levels

being used in the chronic bioassay were considered, on the basis of

weight depression, to have been too low. A new group, receiving

9



TABLE 1

DESIGN SUMMARY FOR FISCHER 344 RATS

2 ,4-DINITROTOLUENE FEEDING EXPERIMENT

MALE

LOW DOSE
CONTROL

INITIAL
GROUP

SIZE

2 ,4-DINITRO-
TOLUENE

(PERCENT)

OBSERVATION PERIOD
TREATED UNTREATED
(WEEKS) (WEEKS)

TIME-WEIGHTED
AVERAGE

CONCENTRATION
3

50 0 0 104 0

HIGH DOSE
CONTROL 25 0 0 104 0

LOW DOSE 50 0.0075 19 0.008
0.008 59

0 26

HIGH DOSE 50 0.02 78 0.02

0 26

FEMALE

LOW DOSE
CONTROL 50 0 0 104 0

HIGH DOSE
CONTROL 25 0 0 104 0

LOW DOSE 50 0.0075 19 0.008
0.008 59

0 26

HIGH DOSE 50 0.02 78 0.02

26

a . 2 ( concentrat ion x weeks received)
Time-weighted average concentrat ion 2 (weeks rece iving chemical

)
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TABLE 2

DESIGN SUMMARY FOR B6C3F1 MICE

2 ,4-DINITROTOLUENE FEEDING EXPERIMENT

MALE

LOW DOSE CONTROL

INITIAL
GROUP
SIZE

2 ,4-DINITRO-
TOLUENE
(PERCENT)

OBSERVATION PERIOD
TREATED UNTREATED
(WEEKS) (WEEKS)

50 0 0 91

HIGH DOSE CONTROL 50 0 0 91

LOW DOSE 50 0.008 78

0 13

HIGH DOSE 50 0.04 78

0 13

FEMALE

LOW DOSE CONTROL 50 0 0 91

HIGH DOSE CONTROL 50 0 0 91

LOW DOSE 50 0.008 78

0 13

HIGH DOSE 50 0.04 78

0 13

11



0.02 percent, was started with a new control. Throughout this report

the groups initially receiving a concentration of 0.0075 percent and

their controls are referred to as the low dose and low dose control

groups, respectively, while the groups receiving 0.02 percent and

their controls are referred to as the high dose and high dose control

groups, respectively. These treated rats were supplied with dosed

feed for a total of 78 weeks followed by a 26-week observation period.

The treated and control mice were all approximately 6 weeks old

at the time they were placed on test. The initial dietary concentra-

tions of 2 ,4-dinitrotoluene administered to mice were 0.008 and

0.00375 percent. The mouse groups receiving 0.00375 percent were

sacrificed after 29 weeks because the groups receiving 0.008 percent

did not demonstrate desired weight depression. A new group, receiving

0.04 percent, was started with a new control group. Throughout this

report the groups initially receiving a concentration of 0.008 per-

cent and their controls are referred to as the low dose and low dose

control groups, respectively, while the groups receiving 0.04 percent

and their controls are referred to as the high dose and high dose

control groups, respectively. Treated mice were supplied with

dosed feed for a total of 78 weeks, followed by a 13-week observation

period

.

G. Clinical and Histopathologic Examinations

Animals were weighed immediately prior to initiation of the

experiment. From the first day, all animals were inspected twice

12



I, lily for mortality. Body weights were recorded twice weekly for the

t iist 12 weeks of the study and at monthly intervals thereafter.

Food consumption, for two cages from each group, was monitored for

seven consecutive days once a month for the first nine months of

the bioassay and for three consecutive days each month thereafter.

The presence of tissue masses and lesions was determined by monthly

observation and palpation of each animal.

A necropsy was performed on each animal regardless of whether it

died, was killed when moribund, or was sacrificed at the end of the

bioassay. The animals were euthanized by carbon dioxide inhalation,

and were immediately necropsied. The histopathologic examination

consisted of gross and microscopic examination of major tissues,

organs, or gross lesions taken from sacrificed animals and, whenever

possible, from animals found dead.

Slides were prepared from the following tissues: skin, subcuta-

neous tissue, lungs and bronchi, trachea, bone marrow, spleen, lymph

nodes, thymus, heart, salivary gland, liver, gallbladder and bile

duct (mice), pancreas, esophagus, stomach, small intestine, large

intestine, kidney, urinary bladder, pituitary, adrenal, thyroid,

parathyroid, testis, prostate, brain, ear, uterus, mammary gland, and

ovary.

Tissues for which slides were prepared were preserved in 10 per-

cent buffered formalin, embedded in paraffin, sectioned, and stained

with hematoxylin and eosin prior to microscopic examination. An
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occasional section was subjected to special staining techniques for

more definitive diagnosis.

A few tissues were not examined for some animals, particularly

for those that died early. Also, some animals were missing, canni-

balized, or judged to be in such an advanced state of autolysis as to

preclude histopathologic interpretation. Thus, the number of animals

for which particular organs, tissues, or lesions were examined micro-

scopically varies and does not necessarily represent the number of

animals that were placed on experiment in each group.

H. Data Recording and Statistical Analyses

Pertinent data on this experiment have been recorded in an auto-

matic data processing system, the Carcinogenesis Bioassay Data System

(Linhart et al., 1974). The data elements include descriptive infor-

mation on the chemicals, animals, experimental design, clinical obser-

vations, survival, body weight, and individual pathologic results, as

recommended by the International Union Against Cancer (Berenblum,

1969). Data tables were generated for verification of data transcrip-

tion and for statistical review.

These data were analyzed using the statistical techniques

described in this section. Those analyses of the experimental results

that bear on the possibility of carcinogenicity are discussed in the

statistical narrative sections.

Probabilities of survival were estimated by the product-limit

procedure of Kaplan and Meier (1958) and are presented in this report
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in the form of graphs. Animals were statistically censored as of the

time that they died of other than natural causes or were found to be

missing; animals dying from natural causes were not statistically

censored. Statistical analyses for a possible dose-related effect

on survival used the method of Cox (1972) for testing two groups for

equality and used Tarone's (1975) extensions of Cox's methods for

testing a dose-related trend. One-tailed P-values have been reported

for all tests except the departure from linearity test, which is only

reported when its two-tailed P-value is less than 0.05.

The incidence of neoplastic or nonneoplastic lesions has been

given as the ratio of the number of animals bearing such lesions at a

specific anatomic site (numerator) to the number of animals in which

that site was examined (denominator). In most instances, the denomi-

nators included only those animals for which that site was examined

histologically. However, when macroscopic examination was required

to detect lesions prior to histologic sampling (e.g., skin or mammary

tumors), or when lesions could have appeared at multiple sites (e.g.,

lymphomas), the denominators consist of the numbers of animals necrop-

sied.

The purpose of the statistical analyses of tumor incidence is to

determine whether animals receiving the test chemical developed a sig-

nificantly higher proportion of tumors than did the control animals.

As a part of these analyses, the one-tailed Fisher exact test (Cox,

1970, pp. 48-52) was used to compare the tumor incidence of a control

15



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

results for a number of treated groups, k, are compared simultaneously

with those for a control group, a correction to ensure an overall

significance level of 0.05 may be made. The Bonferroni inequality

(Miller, 1966, pp. 6-10) requires that the P-value for any comparison

be less than or equal to 0.05/k. In cases where this correction was

used, it is discussed in the narrative section. It is not, however,

presented in the tables, where the Fisher exact P-values are shown.

A time-adjusted analysis was applied when numerous early deaths

resulted from causes that were not associated with the formation of

tumors. In this analysis, deaths that occurred before the first tu-

mor was observed were excluded by basing the statistical tests on

animals that survived at least 52 weeks, unless a tumor was found at

the anatomic site of interest before week 52. When such an early

tumor was found, comparisons were based exclusively on animals that

survived at least as long as the animal in which the first tumor was

found. Once this reduced set of data was obtained, the standard pro-

cedures for analyses of the incidence of tumors (Fisher exact tests,

Cochran-Armitage tests, etc.) were followed.

When appropriate, life-table methods were used to analyze the

incidence of tumors. Curves of the proportions surviving without an

observed tumor were computed as in Saffiotti et al. (1972). The week

during which animals died naturally or were sacrificed was entered as

the time point of tumor observation. Cox's methods of comparing

16



these curves were used for two groups; Tarone's extension to testing

for linear trend was used for three groups. The statistical tests for

the incidence of tumors which used life-table methods were one-tailed

and, unless otherwise noted, in the direction of a positive dose

relationship. Significant departures from linearity (P < 0.05, two-

tailed test) were also noted.

'The approximate 95 percent confidence interval for the relative

risk of each dosed group compared to its control was calculated from

the exact interval on the odds ratio (Gart, 1971). The relative risk

is defined as p^/p where
p^

is the true binomial probability of the

incidence of a specific type of tumor in a treated group of animals

and p is the true probability of the spontaneous incidence of the
c

same type of tumor in a control group. The hypothesis of equality

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

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

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

larger proportion in the treated group than in the control.

The lower and upper limits of the confidence interval of the

relative risk have been included in the tables of statistical analy-

ses. The interpretation of the limits is that in approximately 95

percent of a large number of identical experiments, the true ratio

of the risk in a treated group of animals to that in a control group

would be within the interval calculated from the experiment. When

the lower limit of the confidence interval is greater than one, it

17



can be inferred that a statistically significant result (a P < 0.025

one-tailed test when the control incidence is not zero, P < 0.050

when the control incidence is zero) has occurred. When the lower

limit is less than unity but the upper limit is greater than unity,

the lower limit indicates the absence of a significant result while

the upper limit indicates that there is a theoretical possibility

of the induction of tumors by the test chemical which could not be

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

A. Body Weights and Clinical Observations

In males, mean body weight depression was evident in the high

dose group, when compared to the high dose controls, as early as week

16 (Figure 1). At the end of the bioassay these high dose males

weighed approximately 25 percent less than their controls. Very

slight mean body weight depression was recorded for the low dose

males when compared to their controls. The same general weight de-

pression patterns were observed in females. The exceptions were: the

unexplained large weight gain and subsequent loss in the low dose

females as compared to their controls during weeks 36 to 68; the

negative and positive peaks observed in high dose males and females,

respectively, in week 10; and a mean group body weight in the high

dose females approximately 18 percent less than their controls at the

end of the bioassay.

Clinical observations recorded for rats were primarily limited

to palpable subcutaneous masses (one low dose female, one low dose

control female, and three high dose males) and ulcerative inguinal

lesions (one high dose male, one low dose control male, and one low

dose control female). The only other clinical signs reported were

pale discoloration of the eye in one high dose male and an abscess

on the ventral surface in one high dose female.
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B. Survival

The estimated probabilities of survival for male and female

rats in the control and 2 ,4-dinitrotoluene-treated groups are shown

in Figure 2. Because the experiments for the low dose and high dose

rats were conducted at different times, each was assigned its own set

of controls.

For male rats neither the high dose nor the low dose group

experienced a significantly different survival rate from its corres-

ponding control group. Despite the sacrifice of five males from each

group in week 78, survival was relatively good: 58 percent (29/50)

of the high dose, 58 percent (29/50) of the low dose, 52 percent

(13/25) of the high dose control, and 64 percent (32/50) of the low

dose control group survived until the end of the study.

For female rats neither the high dose nor the low dose group

had a significantly different survival rate from its corresponding

control group. Five females were sacrificed from each group in week

78. Survival, however, was relatively good as 52 percent (26/50) of

the high dose, 48 percent (12/25) of the high dose control, 62 per-

cent (31/50) of the low dose, and 62 percent (31/50) of the low dose

control survived until the end of the study.

C . Pathology

Histopathologic findings on neoplasms in rats are tabulated in

Appendix A (Tables A1 and A2); findings on nonneoplastic lesions are

tabulated in Appendix C (Tables Cl and C2).
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There appeared to be an increase in the occurrence of integu-

mentary tumors in low and high dose males. The predominant tumor

type was the fibroma ( skin/subcutaneous tissue 7/49 low dose, 13/49

high dose), with the sporadic occurrence of squamous-cell papillomas

(1/49 low dose), basal-cell carcinomas (1/49 low dose), fibrosarcomas

(1/49 low dose; 2/49 high dose), and lipomas (3/49 high dose). None

of these integumentary tumor types were observed in control males.

Among females, a slight increase in fibromas of the skin was noted

among the high dose group. The fibromas were circumscribed, well-

differentiated masses composed of mature fibroblasts enmeshed in

bundles and whorls of collagen.

In assessment of other organ systems, there was a high incidence

of fibroadenomas of the mammary gland in high dose females. The

histologic appearance of these tumors was basically similar to those

described by Hallowes and Young (1973). However, certain histologic

variations were seen in these fibroadenomas which were not noted by

Hallowes and Young. Marked variation in the epi thel ial /s tromal ratio

of the tumors was noted and many contained large dilated ducts of

galactoceles which contained secretion. Within a focal area of a

fibroadenoma in one low dose female, transformation to an intraductal

carcinoma was noted. In the affected area, cells were more hyperchro-

matic, piled upon each other, and there were numerous mitotic figures.

In one high dose female with multiple mammary tumors, four were fibro-

adenomas and one was an adenocarcinoma. Lobular hyperplasia of mammary
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tissue adjacent to the fibroadenomas frequently occurred and, in some

areas, there was marked basophilia of the cytoplasm and hyperchromi-

city of nuclei in the hyperplastic lobules. In general, the remaining

organ systems showed a similar variety and incidence of neoplasms in

the chemically treated and control groups, and these were considered

to be part of the general background level of neoplasms in Fischer

344 rats.

Certain unusual neoplasms occurred in a low incidence in some

treated groups and not in controls. These included one hemangiosar-

coma in the subcutis, one hemangiosarcoma of the urinary bladder,

and one adenocarcinoma of the prostate gland in the high dose males.

However, these are not considered to be related to chemical adminis-

tration.

The incidence and variety of nonneoplastic, degenerative, pro-

liferative, and inflammatory lesions were similar in control and

chemically treated rats.

Based on the increase of fibromas in male rats and fibroadenomas

in high dose female rats observed in this histopathologic examination,

2 ,4-dinitrotoluene appeared to induce benign tumors in the Fischer

344 rat.

D . Statistical Analyses of Results

The results of the statistical analyses of tumor incidence in

rats are summarized in Tables 3 and 4. The analysis for every type

24



ANALYSES

OF

THE

INCIDENCE

OF

PRIMARY

TUMORS

AT

SPECIFIC

SITES

IN

MALE

RATS

TREATED

WITH

2
,

4-DINITROTOLUENE

/rr\

z
Z 3 cu CM
o •U 4-1 •

pd w • • •H rH •H o
u cn o CO s CM cd 00
i—

i

O N-.

'

• Z CO •H O cr>

pd Q 00 Z 14H • Mh rH
<r 3 O a —^

H w CO
co rH

/“

V

z CJ <u ~d-o 4J 4-1 rH
W • • •H <r •H •

2: co o CO cd m cd Z o
O O 'w' • •H m •H '—

-

Z Q O' Z 14-4 • 144 c^
<r d o cd 43-

——^ M w
co

w —>
c

o

Z o o
O. O o o
Q Pd • •

H o 1 1 i 1 1 o
Z '—

'

1 1 i 1 1
'

—

O o Z 1 1 i 1 1 m
M u CM CM
Pd o o

/—*

w z o o
co o o o
o pd • •

Q H o 1 1 i 1 1 o
z V—

'

1 1 i 1 1
N

—

o m 1 1 i 1 1 Z
O o <r <r
Z o o

cd

E
oZ >4

3 z
E •H
o P-l

cd >4

‘H QU § cd
}-l 3 Z
cd 4-1 4-1 Eh
u •cd "H Z CO

/—

s

E E TJ
Vi Z •H Z 0) Vi

>J cd o Z Z > oo Z >4 >4

o 3 4-) M Vi <U QJz Z cd 0) CD CO 3
O r—

1

o & PL Z CO

Pd 3 u o CL o CO
3 w' Z Z Z

2 O 4-1 EH
o 4-1 Pd CO

s cd CO Vl CO
cl •H •H 3
3 Pd O

Pd Pd CJ CUz co oj o 3
0) > 4J cd

2 • • 3 H 4-1o s-i Z 4J CO 3
o 3 cd cd Pd CJ

P4 > > i—

1

CD Zo •H 0) (U 3
EH Z PL, Pd E2 CO

rs
co 3 3 Z 3 3o 4-1 4-1 O 4J 44

o Z Z •H • • •H • •H
• 3 0 3 m O CO 3 CO 3o Z Z •H 00 44 • Z • •H

144 • 44 C^ z 44 Z 44
II 3 CM 3 <r 3 3M w Z z
P4 CO

s

00 <D 3 0o 4-J 4-J 0o •H !"- Z •

• 3 CM 3 Z 0 1 1 1 1o Z 00 Z O' V4
1 1 1 1

44 44 O' 1 1 1 1

II 3 i—

1

3Z w —
pL, 0

N

00
1 1 1 1 1 o’ 1 1 l 1

1 1 1 1 1
44

1 1 1 1

1 1 1 1 1 in 1 1 1 1

CM

O

NO
O

1 1 1 1 1 O 1 1 1 1

1 1 1 1 1
'

1 1 1 1

1 1 1 1 1 z 1 1 1 1

<r

0

Vi z
O 3
g E
3 O

4-1 4-1 EH a 44 44

z Z Z •H Z •H •H
/—v E E Z z g &
1—

1

•H Z 3 ,—

1

•H •H
0 Z Z > 0 z z
Vi V •• V
4-J Vi Vi 3 3 44 >4 V
3 3 3 CO 3 3 3 3
O 2 CL Z CO O S aO O CL O CO O O CL

»-/ Z Z •H - Z z
4-1 H

Pd CO Pd
CO >4 CO 3
•H Z 3 •H
Pd Pl 0 Pd

J 3 0
CO <u O 3 CO 3
cu > 4-1 3 3 >
3 Z 4-1 3 •H
rH 4-1 CO 3 ' 1 44
3 3 Pd 3 3 3
> iZ 3 Z > »—

1

CU 3 3 3
P4 Pd z CO CL, Pd

25

to

First

Observed

Tumor

108



TABLE

3

(Continued)

Z
/^s /«~N

'

VO z> o ooO I—

1

CM o co rH i
—

i o •vf o o cnz w » • 00 O'! uo • • 00 CD tH • o o oo CO o CO l''- o cn 00 o CO co O Z d" o • o o cn iM o • • • • r-- * • • • • vO '—/ o • • •

z Q 00 Z o o 00 <S\ Z o O CM in o o o j

<1- <r co II

CO co o Cu

—

s

00 Zo o CM o o CM <r 00 i—

1

ID cnw • • o m CO • • m CM co • • m m 00
Z CO o CO o CM 00 CM o CO CM CM 1—

I

00 O CO in i—i \D 00
o o '— • • • * o X—

'

• • • • • • • •

Z Q LO Z co o CO T—

i

cn. Z T—

1

o 00 <r Z o o i—

i

m mT MfrZ \ ~

—

CO mT m

W /^\ —

s

CO Z 00 cO <r
O O o Z i—

i

Q Pi • • • •

H o 1 1 1 1 O'. O CO 1 1 1 in o 1 i 1 l 00
Z Z Nw'

1 1 1 1 O v—' •
1 j 1 00 v-'

j i 1 l

o o m 1 1 1 1 i—

1

m Z 1 j 1 f—

1

1 l 1 lM CJ CN CM CM
z \ —» M

CN MT co

f s

w z CN ro o
CO o O o CM
o oi • • •

o H o 1 1 1 1 in o 1 | 1 1 in O 1 i 1 i m
Z 1 1 1 1 o '—

'

1 1 1 1 o V—

'

1 j 1 l O
O m 1 1 1 1 Z it 1 | 1 1 T—

1

<r 1 j 1 l i—

l

o u mT
Z \ -

—

i—

i

co cn

d
6
o
d 1—

I

cu Z
dl Zc Z a

d o
«—

1

Z cnZ d B d d d
a) O cu O ca O
o B Pi B B

1 z 3 3 3 d 3
4-1 d 4J 4J H <U 4-> 4-1 H o 4-1 4-1 H
cu 6 d) •H •H Z dl Z Z d) •H •H

T—i o

—

\ e 6 d> B B TO CO /-—n 6 B d)
cn d 1

1 tH •H a) Z •H Z CU o i—

i

•H •H CU

>-! i—

i

•H o Z Z > • • O Z Z > Z o J Z >
cj o d d B d d d d
o d 4J d d 0) QJ 4-1 d d CU d 4J d d CU

z •• d d 01 0) cn 4J d CU <u cn B d CU CU cn

o cn CJ o & a- Z cn o S a Z o o & z z
Z 4-1 CJ O a o to o o a O d CJ o a O
P-i CU i

—

i Z z co w z z cu v-' z z
Pi i—

1

i—

i

4-1 4-1 z 4-1

O cn <u Pi cn CJ Pi cn < Pi cn

S M CJ cn d Z cn d cn d
1 Z •H 4J Z Z *H •H

>-• o 4-1 Pi Cu 0) pi Pu ••z Pi Pu
z •H <U CJ Z a Jo d o
P-, 4-1 i—

1

cn 0) O O cn 0) o Pc B cn (U O
<2 cU cn cu > 4-1 a 0) > 4-1 d o <u > z
a <U M 3 •H o 3 Z 4-j d 3 •H
O Pi z 4-1 cn 4J i—

1

4-1 cn Z cu rH 4-1 cn

o U d d d Pi d d d Pi 3 d) d d Pi
a< d O > i—

i

a) B > Z cu 4P < > rH cu

o d a) <u 0) cu <u Z CU cu

H cu Pu pi z Z CU pi Z Pu CU Pi Z

26



LOW

DOSE

HIGH

DOSE

LOW

HIGH

TOPOGRAPHY

:

MORPHOLOGY

CONTROL

CONTROL

DOSE

DOSE

/—N
/-"N <r
rH 0) as On

O rH 4J X •

. CO -S' 00 • * X X o • X c~> X
O CO ro o CM 00 o C/3 c cn C 00 's»^ CO 00 X X

• 00 X m o 'w' • X X X o • X O' <r
LO 2 • • X 2 X • X x 2 • • •

>3- o o (O' >d" e o e \ 1—

I

o X
—

.

X X v£>

co LO <t

/*s /^S CO
r>- On
O o •

• • On <* o • • r^. X X O • X <r 00
O CO 00 00 <r X o CO cn X O X 'w' CO m X m
N-/ O X o • X 1—

1

X ON v£> • ON ON oX 2 • • X rH 2 • • • <r 2 • • •

<r O o CM X o o c XX CO
cn co

/>
x—

s

On
00 o r^
o o •

• • oo 1 1 1 on o 1 1 1 1 1 1 1 1 l

'—
1 1 1 o 'w'

1 1 1 1 1 <d* 1 1 1 im 1 1 1 X CO
1 1 1 1 1 CN 1 1 1 l

CM CM \\ ON
CM o rH

/T-N

/^S com vD OnX O •

• • Oo 1 1 1 X o 1 1 1 1 m 'w' 1 1 1 i

'—
1 1 1 ON 'w'

1 1 1 l c m 1 1 1 lm 1 1 1 CN
1 1 1 i i—

i

<d* 1 1 1 i

<r <d" "—

.

''

—

X co

1—1

rH
0) u
u o

1 B
Cl u c 0
o o HX E x E

cC 0 o 3 iH
E 4-1 X H X x H rH X X
o TO X X CO X X X (1) TO X X
x /*s £ E TO E E E TO CJ E E
Sn i

—
1 X X 0) o tX X x os 1

X X X
o o X X > (0 o X X > r—1 o X ,

1

o X x 0) Ci X cd X
E X x x <0 X X c X 0) •H X X X
O c OS 0) co < (0 as Q) CO 4J c as as

X o 3 a X o 3 CL X •H o 3 a
X u o Cl o iH u o CL O 4J u O Cl
CJ N—L X X rH 'w' X X CO X X
o X 0) X H
0) X co u X CO Q) XX co x 1 CO X 4_» CO

CX X X o cd X X c X
X pH E X Cl M OS

o o a a
• • CO QS o • • c CO as O CO 3X OS > X X •H 0/ > X • • as >
CO 3 X X U 3 X CO 3 X
C X X CO o H X X CO •H rH X
as cu ccs X Cl cd CCS CCS X 4—

>

CCS CCS

X > X <0 >N u > X as CO > H
0) as X as as a) CD< Ph M 3 X PC X 3 H cl. aC

CM

00

oo

27

;

Weeks

to

First

Observed

Tumor



TABLE

3

(Concluded)

d
1 CJ

Cl 3
• d dX d JC X)

0) -3 4-1 *H
0) 4-1 O O
M-l 3 •

r3 • *• -H cx
3 4-4 <n 3
•H •H o C O

s • d C
4-1 o s 00
3 3, o
d 3 V i—

1

r-H

O O O
Cl Ci cc d Cl

d 00 4-J

(X • 3 co 3X d d Oo 3 d -3 4-1 a
CM o 4-1 13 dO •rH d CJ d

• 4-1 d 3- -H -3o Cl c 3 X 4-J

o 4-4 O 3
u cx C -H o
o o d OO 44

C f s

00 cx <4-1 x :a cxo N—

4

o <D 3o 4-J o
• dl 3 d 3 c
o 4-1 o d o 00

•H CO Cl -H
14-1 CO •H 4-J 4-1 X
o Ci d d

4-4 d d 3 4J

CD d 33 00 d
c B 4-J -H d
o X o CO c
•H d> cj 3 d 44
4J 3 •H X
d •rH d d
Cl B -3 CO d -3
4-1 d 4-4 Ci > 44

3 X O -H
0) di Cl B O <4H

CJ o 3 d O
3 CO <4-1 4J 00
o !

—

! d -X
CJ d 4J <4-1 c • co

B CO O a •H
0> •H d <C 3 Ci

oo 3 4-1 d o
d d CJ Ci d
c 4-J 3 • 00 >
0) <4-4 CJ d X •H
> o d X d 1—

1

44

d X •rH 4-> o d
Ci d o d Ci i—

l

X d 3 CJ 4-1 d
0) JO C •rH *r4 3 c
4-1 B d X o
jc 3 JC d 3 a d
00 3 CO -3 -H -3
•rH •H 4-1 d 44

0) CO [X CD -3
S T—

1

-3 -H 4-1 <44

i d d 4-J O
d e -3 d r-s 3
e •H 4-1 d • •H i—

1

•H 3 3 co d
4-J d Cl d • 3 >

o JJ Z d c
X 00 >4-4 v—

y

-3 d
0) 3 3 4-) 44

> •rH i—

1

d 4-J 3
•H Ci d > 3 (X •H
d d > •h d 3
O di d OO CJ O d
d rO i—

1

•H c a
U 1 CO *4H oo 3

Cl •H *H d
CO o 4-1 3 X X
X B •H 3- 00 d •iH

3 3 i
—

1 3 *H 4-1 <44

O 4-4 •H O CO d 3
Ci Ci d O
oo <4-1 d OO 4-4 c CJ

O -3 o 4-J

X O <—
1 3 S'?

d) Cl Cl o d m
4-1 d IX Ci ~ -3 CTn

d JO 4-J d 4-4

d B d 3 co d
c 3 -3 O -H 3 -3
H Z H CJ £ •H H
d J3 CJ X

28



H
<
03
P

P

os
z
H

W
2
g
Z
o
H
§
H

O
I

CM
>*

§ S
S w
£ S
PP
PL,

w
z
CQ
<2
H

Q
WZ H

o <d
z

W PP
<J H
ZW 03
Q HM C
a
z w
Z

w
PC

Z
o zM
C/3

W C/3

03 H
>-| H
Z M
<2 C/3

<1 CJM
ZZ
O
W
Z
03

V Z
CM 3 cu vD 3 3 z
o p p O P P • z

33 w • • •H m •H • • z in Z o o tn CM in
O 03 o 03 e CM 3 03 O cn 3 co 3 o • Z co
M o • z o •H o v—

y

• CM Z o o o z O -d-

30 Q o z z • Z z O 53 Z • ip z in • • •

up 3 o 3 m 3 O 3 \ II CM z 03
^

—

z Z — z z CO
,—

!

co CM z

/“S
/ N /—

s

<ro o CM
o o •

W • • o o z • o • Z 03 CO

z 03 o 03 o o 03 1 o 1 1 1 1 i
\ ' 03 o in 00

o O '—

'

• o o CO 1
3—

1 1 1 1 i 03 • co in 1—

1

z 5 03 z . • •
1 03 1 1 1 1 i <r • • •

o o z <r z o co
—

^

z CM
o o Z

w ^ V z' N

03 i-3 o o
o o o o ,—

!

Q pP • • •

H o 1 1 1 1 1 o 1 1 | 1 i O 1 1 i 1

PC 2 v»/
1 1 1 1 1 1 1 j 1 i

^—

'

1 1 i 1

o O CO
1 1 1 1 1 CO 1 1 1 1 i

co 1 1 i 1M CJ CM CM CM
X "—

.

o o <r

/—

'

/—

N

w z CM o 03
03 o o o z
O pP . • •

Q Z o 1 1 1 1 r-'. o 1 1 | 1 i o 1 1 i 1

z '—

/

1 1 1 1 o \ /
1 1 1 1 i

1—

^

i 1

22 o r-- 1 1 1 1 z CO
1 1 1 1 i CO j i 1

O CJ
Z \ "

—

"

—

z o 03

z
Cd

g
o z
(C p eg p z
•H o g o 3
u g o g g
Pi 3 p 3 o
CO p 4J H z P p H 3 p p
CJ 30 z z 30 z z 3 30 z z

g g 30 z e B 30 30 g g
p 1—

1

•H •H 3 t—

1

z z 3 3 i—

1

z z
>4 cO o z z > O Z z > O o Z Zo z p P • • P P P p
o 3 P p p CU 3 P P p 3 Z p P p
z ,—

i

c cu 3 03 3 3 3 3 03 Z 3 3 3
o i—

i

o $ Z z 03 O S a Z Z O a
z 0) CJ o Z o 03 CJ o z O CJ O Clz o z Z •H z X t-4 X
pp o p H P • •

o p pp CO PP 03 30 pp
s cO 03 P co CO P 3 CO
• • z •H °H 3 z Z 3 z
>4 0) PP Z O pp z z pp
z z CJ OJ O O a
z 03 cu O 3 CO CU o CO 3
<2 a) > 4-1 3 3 > p >3 3 >
pp • • 3 z P 3 iH i-l 3 z
o p •—

l

4-J 03 3 Z p CO rt z p
o 3 3 3 PP CJ CO 3 pp g 3 3z > > ,

—

1 3 Z > Z 3 g > rH
o z 0) CU 3 3 3 3 3H i-4 Z PP s 03 Z PP 3 X Z PP

03
Z

co
oo

m
pp
3
o
3

29

to

First

Observed

Tumor

92

109



TABLE

4

(Continued)

/-s —v
00 m oo o m cn ON NO o o O P

CE w • • CM CM • • P -3- m • • o O P
CJ cn o cn ON i—

i

r^- cn o cn ON *3"
i—

i

00 o cn o O P 1M o N—

'

• • • • On • • • • r-~ V-/ • • • •
1

X Q o S3 O o ON o X o O CM O S3 O o cn 1m mt LPl

'3" <r Op

/—

s

'3 ON
O o <r cn <r <r 00 m o ON CM ON

W • • 00 <r • • 00 p m • • in P NO
& cn o cn O'> o o o cn i—

i

ON 00 o cn on O n- 00
O O w' • • • • O '— • • • • t'~ • • • • 1-'.

P P On X o o cn p un X p o p ON !S O o CM
i—

!

<r P
CM CM CM

CM

w “s / N

cn P ON 00 ON
O O O cn o
O X • • •

H O 1 1 I 1 NO o l i 1 1 ON o i 1 1
ON

X X '—

'

1 1 1 1 o '—
l i t 1 O i 1 1 o

o o cn 1 1 1 1 p i—

i

i i 1 1 p cn i 1 1
1—

1

P o CM CM CM
PC

CM 00 CM

- \ /- N

w p MT 1—

1

cn o O <r o
O PC • • •

o H o 1 1 1 1 in o i i 1 l i—

i

o i 1 1 m
X ''w'

1 1 1 1 o v—

/

l i 1 1 p i 1 1 o
Ds o 00 1 1 1 1 P vO l i 1 l r-- i 1 1 i—

i

o u <r -3" Mf
X

CM ON CM
i—

1

P
to

P
e P >-i !-i

3 o o O
P B £ P e
3 3 5-4 3 3 3
0) 4-1 4J H O •u 4-1 H £ 4-> 4-1 H
P X) P P 33 p P o 33 P P

/—

N

£ £ 33 cn /—

V

B E 33 4-1 v—

V

£ 6 33
Ip P P 3 OP p p P 3 >1 1—

1

p p 3
>4 • • o P P > 3 3 O P P > CJ O P P >
o e V4 S-i B >-i 5-4 o !-i »-i

o 0) 4J 5-i 5-1 CL) 3 O 4-> 5-1 5-1 3 £ 4J 5-1 5j 3
p 4-J c a) ai CO B 3 3 3 3 3 o 3 3 3 CO

o CO o p P O 3 O S P P u O & P P
PC >n u o a O C 33 CJ O a O p CJ O P O
p cn p X 3 < '—* P 33 3 vy P X
pc 4J 33 4-> O 4->

o CJ p CO < 3 p 3 3 P CO

s •H CO 5j P cn 5-i P 3 !-i

4-1 P p O p P P P P
>4 cu PC p •• P PC P PC P
PC p CJ Jn p a CJ

p , o cn cu o P o cn 3 O .. CO 3 o
<r p at > 4-) 3 £ 3 > 4J P 3 > 4-1

(X o 3 p 4-1 O 3 P 3 3 P
cj 4-J P p CO P 5-1 i—

1

4J CO 3 P 4-> CO

o 3 3 3 P 3 P 3 3 p 3 3 3 P
p £ > i

—
i 0) 4-) U > i

—
1 3 U > P 3

o at cu CU •H 3 3 33 3 3
H PC P PC X P P PC 3: < P OC

30



LOW

DOSE

HIGH

DOSE

LOW

HIGH

TOPOGRAPHY:

MORPHOLOGY

CONTROL

CONTROL

DOSE

DOSE

/—

\

CM .

co Cxi 03 CU

i—

l

.

rH CO
<3 43

• m co r» O • as
00

CU 4-1

o cn 1—1
-xj* o X ^ CO xO co *4-4

00 CM O o as • 00 CO m I-'- 43
00 z • • . 1—

1

• • • c 4Jo o m x- o o CM •H •H
1—

1

x£> rH 4J

S3 S3.

(3 3
/—X CJ Oo 5-i 54
CO (3 00

o • S3. .

• o m o o . <r Os 03o CO o r~x r"- Mi- ' CO rH xO 00 rH O (3 (3
• o O CM as C'- • as Cx- as CM O 4-1

m Z • . • <r . • • O -H CO
1—

1

o co o o rH . 4-1 CU

—

1—

1

<r o 5-4 54

CM i—

i

O 4-1

54 (3.

O O co

54

00 (3. 144

O X

—

. o
/—

N

r~x O
Mf x£> . 13 3
rH CM o 4J o

• . •H COo 1 1 1 1 CT\ O 1 i i 1 so <4-1 CO •H
1 1 1 1 o '—

'

1 i l 1 00 o 54

i—

1

1 1 1 1 1—

1

co 1 i l 1 4-1 cO

CM CM CO CO S3.
*x—

.

a E
CO SO o 03 o

•H (3 CJ

4-1 (3

CO •H 0)

5-4 E 43
4-1 co 4-1

/^X. S3 X
/-x co CU C3 54

co a Oo •
S3 CO 444

. o o 1
—

1o 1 1 1 1 m '—
1 i i 1 00 CJ co 4J

x '
1 1 1 1 o SO 1 l i 1

1''. E COm 1 1 1 1 i

—

i 1 J l 1 (3 •H CU

<r 00 (3 4-1

X. m cO cO

CM i—

i

54 4-1

C3 444 CJ

> o CO

CO X
54 ai

03 ai

CU 43 54

4-1 E (3

43 43 S3 43
i
—

1 OO S3 CO

1
—

1 £ •H •H
<3 T—

1

(3 CO p4
O o 4S 1

—
1

1 p-l 1 CO <3

CJ 54 5-t CU E 43
o 1

—
1 o E •H 4-1

u E cO E H (3

o 3 E 0 4-1 CO 54
4-1 4-1 H o 4-1 4J H o

CO 03 •H *H 54 03 -H •H 03 OO 444

E X s E 03 4J x E E 03 (3 C
o 1—

1

•H *H (3 CO rH *H •H <3 > •H 1—

1

c o > o hJ rJ > •H t-i <3

<3 54 54 rH 5-i 5-i C3 CO >
03 4J U 54 C3 CO 4-1 5-1 !-i (3 CJ ai CU

C (3 <3 <3 CO •H C (3 CU CO (3 43 i—

1

O & a 43 54 O Z a 43 5-1 i

i—

1

O O P. O 4-J CJ o CL. O 5-4 >s
T—

(

X. ' hJ 33 ai i-J 33 CO O 4-1

<3 4-1 E 4-1 a E •H
o -X CO o -X CO 3) 3 rH

1 43 CO U 03 CO 54 O 4-1 -H
O cO •H •H e •H •H 5-i -P

e Oi Z w ai Z 00 144 CO

o CJ CJ O 43
•• (3 CO <3 O CO <3 O 03 O
03 *H QJ > 4J .. <3 > 4-1 C3 54 54

•H CJ 3 ‘H CO 3 *H 4-1 (3 (3,

O !-i i—l 4-1 CO 3 r—

1

4J CO CO 43
U 03 CO 03 54 co cO 4*: (3 E <3

tn U > r—

1

(3 0) > i—

I

(3 )-i 3 43
43 0) (3 4-1 (3 C3 H Z HP P. ai 33 p-l ai 12 cO 4^ CJ

31

control

group

is

given

beneath

the

incidence

of

tumors

in

the

treated

group

when

P

<

0.05;

other-

wise,

not

significant

(N.S.)

is

indicated.

A

negative

designation

(N)

indicates

a

lower

incidenc

in

the

treated

group

than

in

the

control

group.

The

95%

confidence

interval

of

the

relative

risk

of

the

treated

group

to

the

control

group.



of tumor that was observed in more than 5 percent of any of the 2,4-

d ini trotoluene-dosed groups of either sex is included. The Cochran-

Armitage test was not used in these analyses since the low dose and

the low dose control were started at a different time from the high

dose and the high dose control.

For male rats the Fisher exact test showed that the high dose

group had a significantly (P = 0.003) higher incidence of fibromas of

the subcutaneous tissue and skin than the high dose control. For the

comparison of low dose to low dose control the Fisher exact test was

also significant (P = 0.008). In the historical data compiled by

this laboratory for the NCI Bioassay Program, 23/584 (3 percent) of

the untreated male Fischer 344 rats had fibromas of the subcutaneous

tissue or skin.

Based on these results the statistical conclusion is that the

administration of 2 ,4-dinitrotoluene to male Fischer 344 rats was

associated with the increased incidence of fibromas of the subcuta-

neous tissue or skin.

In females the Fisher exact test indicated a significant (P =

0.016) increase in fibroadenomas of the mammary gland in the high

dose compared to the high dose control. The historical data indicated

115/585 (20 percent) untreated female Fischer 344 rats had a nfammary

fibroadenoma.

Based upon these results the statistical conclusion is that the

administration of 2 ,4-dinitrotoluene to the high dose female Fischer
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344 rats was associated

of the mammary gland.

The possibility of

and incidence was noted

with the increased incidence of fibroadenomas

a negative association between

for pituitary adenomas in male

administration

rats

.
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IV. CHRONIC TESTING RESULTS: MICE

A. Body Weights and Clinical Observations

When compared with their respective controls, high and low dose

mice of both sexes exhibited mean body weight depression by week 30

(Figure 3). Approximate weight gain, expressed as a percentage of

the weight gained by their respective control groups at the end of

the bioassay, was 91 percent for low dose males, 82 percent for high

dose males, 89 percent for low dose females, and 76 percent for high

dose females.

No clinical observations were reported for any treated or con-

trol mice of either sex.

B. Survival

The estimated probabilities of survival for male and female

mice in the control and 2 ,4-dinitrotoluene-treated groups are shown

in Figure 4. Because the low and high dose groups were tested at

different times, each was assigned its own control group.

The statistical tests did not indicate a significant positive

relationship between dosage and mortality for either sex. In male

mice survival was high despite the sacrifice of five high dose and

five high dose control males in week 78 and of five of the low dose

control males in week 79. Seventy-eight percent of the high dose,

74 percent of the high dose control, 90 percent of the low dose,

and 82 percent of the low dose control males survived until the end

of the test.
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FIGURE 4
SURVIVAL COMPARISONS OF 2,4-DINITROTOLUENE CHRONIC STUDY MICE
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In females five of the high dose treated and five of the high

dose control mice were sacrificed in week 78, as well as five low

dose controls in week 79. Seventy-two percent of the high dose, 70

percent of the high dose control, 84 percent of the low dose, and 78

percent of the low dose control survived until the end of the study.

Thus in both sexes survival was adequate for meaningful statis-

tical analyses.

C . Pathology

Histopathologic findings on neoplasms in mice are summarized in

Appendix B (Tables Bl and B2); findings on nonneoplastic lesions are

summarized in Appendix D (Tables Dl and D2).

There appeared to be no increase in the incidence of neoplasms

in the treated mice compared with their corresponding control groups.

With few exceptions, the same variety of neoplasms occurred in the

chemically treated and control groups. This spectrum of neoplasms

was similar to that expected in untreated B6C3F1 mice.

The incidence and variety of nonneoplastic, degenerative,

proliferative, and inflammatory lesions was similar in the control

and chemically treated mice.

This histopathologic examination of B6C3F1 mice treated with

2 ,4-dinitrotoluene provided no evidence of carcinogenicity.

D. Statistical Analyses of Results

The results of the statistical analyses of tumor incidence in

mice are summarized in Tables 5 and 6. The analysis for every type
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of tumor that was observed in more than 5 percent of any of the

2 ,4-dinitrotoluene-dosed groups of either sex is included.

There were no tumors in either sex having a statistically sig-

nificant positive association between chemical administration and

incidence. As such, there was no convincing evidence of carcinogen-

icity in B6C3F1 mice at the dose levels used in this experiment.

To provide additional insight into the possible carcinogenicity

of this compound, 95 percent confidence intervals on the relative

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

observed tumor incidence rates. In many of the intervals shown in

Tables 5 and 6, the value one is included; this indicates the absence

of statistically significant results. It should also be noted that

many of the confidence intervals have an upper limit greater than

one, indicating the theoretical possibility of tumor induction in

mice by 2 , 4-d ini trotoluene that could not be established under the

conditions of this test.

The possibility of a negative association between administration

and incidence was observed for pituitary adenomas in female mice and

for alveolar /bronchiolar neoplasms in male mice.
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V. DISCUSSION

Under the conditions of this bioassay, dietary administration of

2 , 4-d in i t r otoluene was associated with increased incidences of fibro-

mas of the subcutaneous tissue and skin in male rats and fibroadenomas

of the mammary gland in female rats, but there were no increased inci-

dences of tumors in treated mice of either sex when compared to con-

trols. No significant association was demonstrated between chemical

administration and mortality in either species.

In male rats integumentary tumors (i.e., fibromas) were the only

neoplasms observed at statistically significant incidences. The inci-

dences of skin and subcutaneous tissue fibromas were 0/46, 0/25, 7/49

j

(14 percent), and 13/49 (27 percent) in low dose control, high dose

control, low dose, and high dose males, respectively. The only group

among the female rats exhibiting these tumors was the high dose (3/50

or 6 percent). Statistical analyses of the incidences of these sub-

cutaneous fibromas indicated a significant positive increase in inci-

dence for the high dose males compared to the high dose control males.

There were certain unusual neoplasms (i.e., hemangiosarcoma in

the subcutis, hemangiosarcoma of the urinary bladder, and prostate

gland adenocarcinoma) that occurred at low incidences in high dose

but not low dose or control male rats. These tumors were not con-

sidered to be related to chemical administration.

In female rats the only neoplasm observed at a significantly

increased incidence was fibroadenoma of the mammary gland. This
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tumor occurred at incidences of 9/48 (19 percent), 4/23 (17 percent),

12/49 (24 percent), and 23/50 (46 percent) in the low dose control,

high dose control, low dose, and high dose groups, respectively. The

comparison of the high dose group to its control group indicated a

statistically significant increase in incidence in the dosed females.

There were no neoplasms occurring at statistically significant

incidences in mice of either sex.

Under the conditions of this bioassay dietary administration of

2 ,4-dinitrotoluene to Fischer 344 rats induced benign tumors (i.e.,

skin and subcutaneous tissue fibromas in male Fischer 344 rats and

mammary fibroadenomas in female Fischer 344 rats). No evidence was

provided for the carcinogenicity of the compound in B6C3F1 mice of

either sex.
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APPENDIX A

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN RATS TREATED WITH 2 , 4-D INITROTOLUENE





TABLE A

1

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS TREATED WITH 2,4-DINITROTOLUENE

- - -
LOW DOSE HIGH DOSE

CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
01-0030 01-0084 01-0025 01-0087

AMMALS INITIALLY IN STUDY 50 25 50 50
ANIMALS NECROESIED 46 25 49 49
ANIMALS EXAMINED HIS TO PAT HO LOGICALLY ** 4 5 25 49 49

INTEGUMENTARY SYSTEM

•SKIN (46) (25) (49) (49)
SQUAMOUS CELL PAPILLOMA 1 (2%)
SQUAMOUS CELL CARCINOMA
BASAL-CELL CARCINOMA

1 ( 2 %)

1 (2*)
FIEROMA 2 (455 )

SUBCUT TISSUE (46) (25) (49) (49)
FIBROMA 5 (1055) 13 (2755)

FIBROSARCOMA 1 (2%) 2 (4%)
LIPOMA 3 (69?)

ANGIOSARCOMA 1 (2*)

RESPIRATORY SYSTEM

•TRACHEA (45) (11) (44) (49)
SQUAMOUS CELL CARCINOMA 1 (2%)

• LUNG (45) (25) (48) (49)
ALVEOIAR/B^CNCHICLAP ADENOMA 1 (

2

%) 2 (8%)
ALVEOLAR/ERCNCHIOIAR CARCINOMA 1 (4%)
PHEOCHROMOCYTOMA , METASTATIC
FIBROSARCOMA, METASTATIC

1 (4%)

1 (2*)

HEMATOPOIETIC SYSTEM

•MULTIPLE ORGANS (46) (25) (49) (49)
MALIGNANT LYMPHOMA, NOS
LEUKEMIA, NOS
UNDIFFERENTIATED 1EUKEMIA

1 (2%)

2 (8%)

1 (2%)

MYELOMONOCYTIC IEUKEHIA 1 (2%) 1 (2%) 3 (6K)

LYMPHOCYTIC LEUKEMIA
GRANULOCYTIC LEUKEMIA

2 (4*) 2 (8%)

1 tjjj

# NUMBER OF ANIMALS WITH TISSUE EXAMINEE MICROSCOPIC ALIY
* NUMBER CF ANIMALS NECROPSIED
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE A1 (CONTINUED)

LOW DOSE
CONTROL (UNTR)
01-0030

' HIGH DOSE
CONTPCL ( CNTR

)

0 1-0084
LOW DOSE
01-0025

HIGH DOSE
01-0087

dSPIEEN
LEICMYCMA
MYELOMONOCYTIC LEUKEMIA

(45) (25) (48)
1 (2%)
1 (2%)

(49)

CIRCULATORY SYSTEM

NONE

DIGESTIVE SYSTEM

#SALIVARY GLAND
FIBROSARCOMA, METASTATIC

(43) (24) (43) (48)
1 (2%)

#LIVER
HEPATCCELLULAR CAFCINOMA

(45) (25) (49)

3 (6%)
(48)

3 (6%)

((STOMACH
SQUAMCUS CELL FAEILLOMA
EASAL-CELL CAPCINCKA

(45) (24)
1 (4%)
1 (4%)

(45) (49)

tCUODENUM
ADENOCARCINOMA, NCS

(45) (24) (45) (49)
1 (2%)

((ILEUM
CYSTACENOCARCINCMA, MOS

(45) (24) (45)
1 (2%)

(49)

URINARY SYSTEM

dURINARY BLADDER
TRANSITICNAI-CELL PAPILLOMA
HEMANGICSAFCCMA

(44) (23) (44)

1 (2%)
(49)

1 (2%)

ENDOCRINE SYSTEM

#PITUITAR Y

CARCINOMA, NCS
ADENOMA, NCS
EASOPHIL ADENOMA

(44)

9 (20%)

(21)

1 (5%)

2 (10%)

(44)

2 (5%)
5 (11%)

(35)

KADRENAL
CORTICAL ADENCMA

(45)
1 (2%)

(25) (46) (45)

* NUMBER CF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* DU MB EE OF ANIMALS NECRCESIED
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TABLE A! (CONTINUED)

LOW DOSE
CONTROL (UNTR)
01-0030

HIGH DOSE
CONTROL (CNTR)
01-0084

LOW DOSE
01-0025

HIGH DOSE
01-0087

FHECCHFOMOCYTOMA
RHEOCHROMOCYTOMA , MALIGNANT

6 (13%) 2 (8%)
2 (8%)

3 (7%) 3 (7%)

#AERENAL MEDUIIA
GANGLION EURCMA

(45) (25) (46)

1 (2%)
(45)

•THYROID
FOLIICULAR-CEL1 CARCINOMA
C-CELL ADENCMA
C-CELL CARCINOMA

(4 2)

2 (5%)

1 (2%)

(23) (41)

3 (7%)

(47)
2 (4%)
1 (2%)

4 (9%)

•EARATHYFOID
ADENCMA, NCS

(32) (15) (27) (30)

1 (3%)

•EANCREATIC ISLEIS
ISLET-CELL ADENCMA
ISLET-CELL CAPCINCMA

(45)

1 (2%)

(25)

2 (8%

)

(45)

3 (7%)
(48)

2 (4%)

1 (2%)

REPRODUCTIVE SYSTEM

MAMMARY GLAND
ADENOCARCINOMA, NOS
FIE RO ADENOMA

(46) (25)

1 (4%)

(49)

1 (2%)

(49)

1 (2%)

EPEPUTIAL GLAND
CARCINOMA, NOS
ADENOMA, NOS

(46)

1 (2%)

(25)
1 (4%)

1 (4%)

(49) (49)
1 (2%)

•FRCSTATE
ADENOCARCINOMA, NCS

(45) (23) (45) (48)
1 (2%)

•TESTIS
INTERSTITIAI-CFLL TUMOR

(45)

44 (98%)
(24)
19 (79%)

(46)
43 (93%)

(49)
46 (94%)

NERVOUS SYSTEM

•ERAIN
GLIOMA, NOS

(45) (25) (45)
1 (2%)

(49)

SEECIAL SENSE ORGANS

HARDERIAN GLAND
ADENOMAj._NOS_.

(46) (25) (49)
1 (2%)

(49)

# NUMBER OF ANIMALS
NUMBER CF ANIMALS

WITH TISSUE
NECROPSIED

EXAMINED MICROSCOPICALLY
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TABLE A1 (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL ( CNTR) LOW DOSE HIGH DOSE
01-0030 01-0084 01-0025 01-0087

EAR CANAL (46) (25) (49) (49)
SQUAMOUS CELL CARCINOMA 1 (4%)

MUSCULOSKELETAL SYSTEM

NCNE

ECDY CAVITIES

BODY CAVITIES (46) (25) (49) (49)
MESOTHELICMA , NOS 3 (7%) 1 (2*) 1 (2%)
MESOTHELIOMA, MALIGNANT 1 (2%)

MEDIAST INUM (46) (25) (49) (49)
ALVEOL AR/EEONCEICIAR CA

,

METASTA 1 (4%)

PLEURA (46) (25) (45) (49)
ALVEOLAR/BRONCHICLAR CA

,

METASTA 1 (4%)

ALL OTHEP SYSTEMS

NCNE

ANIMAL DISPOSITION SUMMARY

ANIMALS INITIALLY IN STUDY 50 25 50 50
NATURAL DEATHS 7 3 6 5

MORIEUND SACRIFICE 6 4 10 11-

SCHEDULED SACRIEICE
ACCIDENTALLY KILLED

1 8 5 C 5

TERMINAL SACRIFICE
ANIMAL MISSING

1 9 13 29 29

3 INCLUDES AUTCLYZED ANIMALS

# NUMBER CF ANIMALS WITH TISSUE EXAMINED MICRO S COPICALLY
* NUMBER CE ANIMALS NECROFSIED



TABLE A1 (CONCLUDED)—
LOW DOSE HIGH DOSE

CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
01-0030 01-0084 01-0025 01-0087

TUMOR SUMMARY

TCTAL ANIMALS WITH PRIMARY TUMORS* 44 22 47 48

TOTAL PRIMARY TUMORS 75 41 84 92

TOTAL ANIMALS WITH BENIGN TUMORS 44 20 45 46
TOTAL BENIGN TUMORS 65 31 70 69

TOTAL ANIMALS WITH MALIGNANT TUMORS 7 9 12 18

TOTAL MALIGNANT TUMORS 7 10 1 3 22

TOTAL ANIMALS WITH SECONDARY TUMORS# 2 1

TOTAL SECONDARY TUMORS 3 2

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
EENIGN OR MALIGNANT 3 1 1

TOTAL UNCERTAIN TUMORS 3 1 1

TOTAL ANIMALS WITH TUMORS UNCERT A IN-
PEI M A EY OR METASTATIC
TOTAL UNCERTAIN TUMORS

* FRIMARY TUMORS: ALL TUMORS EXCEFT SECONDARY TUMORS
I SECONDARY TUMOFS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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TABLE A2
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS

TREATED WITH 2,4-DINITROTOLUFNF

- - —
LOW DOSE HIGH DOSE

—
CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
02-0030 02-0084 02-0025 02-0087

ANIMALS INITIALLY IN STUDY BO 25 50 50
ANIMALS NECROPSIED 48 23 49 50
ANIMALS EXAMINED HISTOPATHOLOGICALL

Y

** 47 23 49 50

INTEGUMENTAPY SYSTEM

SKIN (48) (23) (49) (50)
SEBACEOUS ADENOCARCINOMA
FIEROMA 1 (2%)

1 (4%)

FI EROS AR COM A 1 (2%)
FIBROADENOMA 1 (2%)

SUBCUT TISSUE (48) (23) (49) (50)
SQUAMOUS CELL CARCINOMA 1 (2*)
FIEFOMA 3 (6%)

RESPIRATORY SYSTEM

((LUNG (47) (23) (49) (50)
SQUAMOUS CELL CARCINOMA 1 (2%)
ALVEOLAR/BRONCHIOI AP ADENOMA
ALVEOL AR/ERCNCEIOLAP CARCINOMA 1 (2%)

1 (4%) 1 (2*)

HEMATOPOIETIC SYSTEM

MUITIPLE ORGANS (48) (23) (49) (50)
MALIGNANT LYMPFOMA, NOS
LEUKEMIA, NOS

1 (2%)
1 (2*)

UNDIFFERENTIATED IEUKEMIA
MYELOMONOCYTIC LEUKEMIA 1 ( 2 %)

2 (9%)
1 (2%) 4 (8?)

SUBCUT TISSUE (48) (23) (49) (50)
MAIIG. IYMPHCMA, HISTIOCYTIC TYPE 1 (2%)

SPLEEN (47) (23) (49) (50)
MYELCMCNCCYTIC LEUKEMIA 1 (2%)

CIRCULATORY SYSTEM

NONE

* NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER CE ANIMALS NECROPSIED
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE A2 (CONTINUED)—
LOW DOSE HIGH DOSE

HIGH DOSECONTROL (UNTR) CONTROL (UNTR) LOW DOSE
02-0030 02-0084 02-0025 02-0087

C I GEST I V E SYSTEM

«LI V E F (47) (23) (49) (50)
NEOFLASTIC NODULE 2 (9%) 1 (2%)

HEPATOCELLULAP CARCINOMA 1 (2%) 1 (2%)

•STOMACH (46) (23) (49) (48)

SQUAMCUS CELL PA FILLOMA 1 (2%)

URINARY SYSTEM

NONE

ENCCCEINE SYSTEM

•EIIUITARY (46) (21) (45) (40)
CARCINOMA, NOS 1 (2?) 2 (4%) 1 (3%)
ADENOMA, NOS 19 (41%) 1 (5%) 22 (49%) 14 (35%)
CHROMOPHOEE ADENOMA 7 (33%)

•ADRENAL (47) (23) (49) (50)
CORTICAL ADENOMA 1 (2%) 1 (2%)
PHEOCHRO MCCYTCMA 2 (4%) 2 (9%) 2 (4%)
PHECCHROMOCYTOMA , MALIGNANT 1 (4%)

•THYROID (45) (21) (45) (48)
ADENOMA, NCS
FOLLICULAR-CELL CAPCINOMA 1 (5%)

1 (2%)

C-CELL ADENOMA 2 (4%) 2 (10%) 2 (4%) 2 (4%)
C-CELL CAPCINOMA 1 (5%) 4 (8%)

•FANCREATIC ISLETS (46) (22) (47) (48)
ISLET-CELL ADENOMA 2 (4%)

REPRODUCTIVE SYSTEM

MAMMARY GLAND (48) (23) (49) (50)
ADENOCARCINOMA, NOS
PAPILLARY CYSTADENOMA, NOS
PAPILLARY CYSTADENOCARCINOMA , NCS

2 (4%)

2 (9%)

1 (2%)

1 (2%)

INTRADUCTAL CAPCINOMA
INFILTRATING DUCT CARCINOMA 1 j4g) . .

1 (2%)

t NUMBER OF ANIMALS
* NUMBER OF ANIMALS

WITH TISSUE
NECFOESIED

EXAMINED MICPOSCOPI CALL!
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TABLE A2 (CONTINUED)

LOW DOSE
CONTROL (UNTR)
02-0030

HIGH DOSE
CONTROL ( CNTR)
02-0084

LOW DOSE
02-0025

HIGH DOSE
02-0087

FIBROADENOMA 9 (19%) 4 (17%) 12 (24%) 23 (46%)

CIITCRAL GLAND
SQUAMOUS CELL PAPILLOMA

(48) (23) (49) (50)
1 (2%)

MVAGINA
FIBROSARCOMA
LYMPHANG 10 SARCOMA

(48)

1 (2%)

1 (2%)

(23) (49) (50)

#UT FRUS
ENDOMETRIAL STROMAL POLYP

(46)
15 (33%)

(23)
6 (26%)

(47)
14 (30%)

(49)
1 1 (22%)

flUTERUS/ENDOMETPIUM
CARCINOMA, NOS

(46)

1 (2%)

(23) (47) (49)

NERVOUS SYSTEM

NONE

SPECIAL SENSE OEGANS

*EAR CANAL (48) (23) (49) (50)
FIBROSABCCMA 1 (2%)

MUSCULOSKELETAL SYSTEM

NONE

ECCY CAVITIES

NONE

ALL OTHER SYSTEMS

SITE UNKNOWN
ADENOCARC INOMA. NOS

# NUMBEH Of ANIMALS
* NUMBER OF ANIMALS

WITH TISSUE EXAMINED MICROSCOPICALLY
R ECFCFSIED

1
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TABLE A2 (CONCLUDED)

LOW DOSE HIGH DOSE
CCNTRCL (UNTR) CONTFOL ( CNTR

)

LOW DOSE HIGH DOSE
02-0030 02-0084 02-0025 02-0087

ANIMAL DISPOSITION SUMMARY

ANIMALS INITIALLY IN STUDY 50 25 50 50
NATURAL DEATH® 6 3 4 7

MORIBUND SACRIFICE 8 5 10 12
SCHEDULED SACRIFICE 17 5 5 5

ACCIDENTALLY KILLED
TERMINAL SACRIFICE
ANIMAL MISSING

1 9 12 31 26

S INCLUDES AUTCLYZED ANIMALS

TUMCP SUMMARY

TOTAL ANIMALS WITH PRIMARY TUMORS* 38 19 41 40
TOTAL PRIMARY TUMORS 66 34 62 69

TOTAL ANIMALS WITH EENIGN TUMORS 36 18 40 39
TOTAL EENIGN TUMORS 54 23 54 56

TOTAL ANIMALS WITH MALIGNANT TUMORS 9 8 8 1 1

TOTAL MALIGNANT TUMORS 12 9 8 12

TOTAL ANIMALS WITH SECONDARY TUMGKS#
TOTAL SECONDARY TUMORS

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
EENIGN CR MALIGNANT 2 1

TOTAL UNCERTAIN TUMCRS 2 1

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
EBIMAFY CF METASTATIC
TOTAL UNCERTAIN TUMORS

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
* SECONCAFY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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APPENDIX B

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN MICE TREATED WITH 2 , 4-DINITROTOLUENE





TABLE B1

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE TREATED WITH 2,4-DINITROTOLUENE

LOW DOSE
CONTROL (UNTR)
05-0030

HIGH DOSE
CONTROL (UNTR)
05-0070

LOW DOSE
05-0025

HIGH DOSE
05-0088

ANIMALS I NITIAILY IN STUDY 50 50 50 50
ANIMALS NECRCFSIFD 46 46 48 49
ANIMALS EXAMINED HISTOFAT HOLOGICA I L

Y

** 46 45 48 49

INTEGUMENTARY SYSTEM

SKIN
HEMANGIOSAFCOMA

(46) (46) (48)

1 ( 2 *

)

(49)

RESPIRATORY SYSTEM

# LUNG
HEPATOCELLULAR CARCINOMA, METAST

(46)
1 (2%)

(45)
1 (2%)

(48) (48)

ALVEOLAR/BRONCHICIAR ADENOMA 5 (IIS) 7 (16*) 1 (2*)
ALVEOLAR/ERONCEIOLAR CARCINOMA 2 (4%) 4 (9 %

)

3 (6%) 1 ( 2 *

)

HEMATOPOIETIC SYSTEM

MULTIPLE ORGANS
MALIGNANT LYMPHOMA, NOS

(46)
1 (2%)

(46) (48) (49)
1 (2*)

MALIG. LYMPHOMA, HISTIOCYTIC TYPE 1 (2%) 1 (2%) 1 ( 2 *)

1 SPLEE N

HEMANGIOMA
HEM ANGIOSARCOMA
MALIG. LYMPHOMA, HISTIOCYTIC TYEE

(46) (45)

1 (2%)

(47)

1 (2%)
1 <2S)

(44)

AMANDIBULAR L. NODE
MALIG. IYMPHOMA, HISTIOCYTIC TYEE

(34) (35)
1 (3%)

(40) (34)

JEEYEBS FATCH
MALIGNANT LYMPHOMA, NOS

(46) (43) (45) (45)
1 (2*)

CIRCULATORY SYSTEM

NONE

# NUMEER OF ANIMALS RITK TISSUE EXAMINED MIC EO SCOPICA LLY
* MJ MBt K Of ANIMALS NECROPSIED
EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE B1 (CONTINUED)

LOW DOSE
CCNTBOL (UNTR)
05-0030

HIGH DOSE
CCNTBOL ( CNTB)
05-0077

LOW DOSE
05-0025

HIGH DOSE
05-0088

DIGESTIVE SYSTEM

#IIVEE
HEPATCCEIIULAE CAECINOMA
HEMANGIOMA

(46)

12 (26%)
(45)
10 (22%)

(47)

6 (13%)
1 (2%)

(48)
9 (19%)

((STOMACH
SQUAMOUS CELL FAFILLCMA

(45) (42)
1 (2%)

(45) (45)

UE1NABY SYSTEM

NONE

ENECCBINE SYSTEM

HEITUITAEY
ADENOMA, NOS

(39)
1 (3%)

(36) (33) (42)

(ITHYECID
ADENOMA, NCS
ADENOCAFCINOMA , NCS

(4 4)

2 (5%)

(40) (42)

1 (2%)
(41)

BEPEODUCTIVE SYSTEM

ITESTIS
SEMINCMA/DYSGEFMINOMA

(46)
1 (2%)

(45) (47) (47)

NERVOUS SYSTEM

NONE

SPECIAL SENSE ORGANS

HARDERI AN GLAND
PAPILLARY CYSTADENOKA, NOS

(46)

1 (2%)

(46) (48) (49)

* EAF CANAL
SQUAMOUS CELL CARCINOMA

(46) (46)

1 (2%)
(48) (49)

MUSCULOSKELETAL SYSTEM

NONE

* NUMBER CF ANIMALS
* NU MB EE CF ANIMALS

WITH TISSUE EFiMINED M ICPOSCOP ICA 1 1

Y

NECRCFSIED
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TABLE B1 (CONCLUDED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONT EOL ( IN TE

)
LOW DOSE HIGH DOSE

05-0030 05-0077 05-0025 05-0086

EODY CAVITIES

NONE

AIL CTHEP SYSTEMS

NONE

ANIMAL DISPOSITION SUMMARY

ANIMALS INITIALLY IN STUDY 50
NATURAL DEATHS 1

MORIBUND SACRIFICE
SCHEDULED SACRIFICE 5

ACCIDENTALLY KII1ED 3

IERMINAL SACRIFICE 41

ANIMAL MISSING

3 INCLUDES AUTCIYZED ANIMALS

50 50 50
7 5 6

1

5 5

37 45 39

TUFCF SUMMAFY

TOTAL ANIMAIS WITH FPIMARY TUMOFS* 19 21 1 3 13
TOTAL PRIMARY TUMORS 26 25 15 14

TOTAL ANIMALS WITH BENIGN TUMORS 6 8 3 1

TOTAL BENIGN TUMCFS 7 8 3 1

TOTAL ANIMALS WITH MAIIGNANT TUMORS 16 15 10 13
TOTAL MALIGNANT Tl'MORS 19 17 12 1 3

TOTAL ANIMALS WITH SECONDARY TUMORS# 1 1

TOTAL SECONDARY TUMORS 1 1

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN CR MALIGNANT

TOTAI UNCERTAIN TUMORS

TOTAL ANIMALS WITH TUMORS UNCEFTA IN-
ERIMAFY CF METASTATIC
TOTAL UNCERTAIN TUMORS

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
# SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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TABLE B2
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE TREATED WITH 2,4-DINITROTOLUENE

LOW DOSE
CONTROL (UNTR)

HIGH DOSE
CONTROL (UNTR) LOW DOSE HIGH DOSE

06-0030 06-0077 06-0025 06-0088

ANIMALS INITIAIIY IK STUDY 50 50 50 50
ANIMALS MISSING 3

ANIMALS NECEOPSIED 47 46 46 50
ANIMALS EXAMINED HISTC PATHOLOGICALLY ** 47 46 46 50

INTEGUMENTARY SYSTEM

SKIN (47) (46) (46) (50)
FIEFOSARCCMA 2 (4%)

RESPIRATORY SYSTEM

ILUNG (46) (45) (46) (48)
CARCINOMA, NOS, METASTATIC
ALVEOLAR/BRONCHIOLAP ADENOMA

1 (2%)

1 (2%) 3 (7%)
ALVEOLAR/ERONCHIOLAE CARCINOMA 1 (2%) 1 (2%)

HEMATOPOIETIC SYSTEM

MUITIPLE ORGANS (47) (46) (46) (50)
MALIGNANT LYFPHOKA, NOS 2 (4%) 3 (7%) 2 (4%) 4 (8%)

MALIG. LYMPHOMA, UN El FEER-T YP

E

1 (2%) 2 (4%)

MALIG. LYMPHOMA, HISTIOCYTIC TYPE 2 (4%) 6 (13%) 1 (2%)
LYMPHOCYTIC IEUKEMIA 1 (2%)

ASPIEEN (45) (43), (44) (48)
HEMANGIOSARCOMA
MALIGNANT LYMPHOMA, NCS
MALIG. LYMPHOMA, HISTIOCYTIC TYPE

1 (2%)

1 (2%)

1 (2%)

ALIVER (46) (45) (46) (50)
MALIG. IYMFHCMA, HISTIOCYTIC TYPE
KUPFFER-CEII SARCOMA

1 (2%)

1 (2%)

«FEYERS PATCH (45) (43) (42) (44)

MALIG. IYMPHOMA, HISTIOCYTIC TYPE 1 (2%)

cifculatofy system

NONE

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBEF CF ANIMALS NECPOPSIEC
EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE B2 (CONTINUED)

LOW DOSE
CONTROL (UNTR)
06-0030

HIGH DOSE
CONTROL ( t NTR)
06-0077

LOW DOSE
06-0025

HIGH DOSE
06-0086

DIGESTIVE SYSTEM

•LIVER
CARCINOMA, NOS, METASTATIC
HEPATOCELLULAR CARCINOMA

(46)

1 (2%)

4 (9*)

(45)

4 (9%)

(46)

1 (2%)

(50)

1 (2%)

•STOMACH
SQUAMOUS CELL FAPILLCMA

(45) (42)
3 (7%)

(44) (41)

URINARY SYSTEM

NONE

ENDOCRINE SYSTEM

•EITUITARY
ADENOMA, NOS
CHROMOFHCEE ADENOMA

(37)

3 (8*)
1 (3%)

(37)

6 (16%)
(38)

3 (8%)

(34)

•ADRENAL
CORTICAL ADENOMA

(44) (43)
1 (2%)

(42) (45)

•THYROID
PAPILLARY CARCINOMA

(44) (30) (40) (42)
1 (2%)

•PANCREATIC ISLETS
ISLET-CELL ADENOMA

(39) (41)
1 (2%)

(44) (41)

REPRODUCTIVE SYSTEM

•MAMMARY GLAND
ADENOCARCINOMA, NOS
FIBROADENOMA

(47)

1 (2*)

(46)
1 (2%)

(46) (50)

•UTERUS
ADENOCARCINOMA, NOS
.ENDOMETRIAL STROMAL POLYP
ENDOMETRIAL STROMAL SARCOMA

(43)

1 (2%)

(43) (44) («3)

1 (2%)

1 (2%)

•UTERUS/ ENDOMETRIUM
CARCINOMA , NOS

(43)
1 (2%)

(43) (44) (43)

•CV ARY/OVIDUCT
PAPILLARY ADENOMA

(43)

1 J2%1
(43) (44) (43)

* NUMBER CE ANIMALS WITH TISSUE EXAMINED MICROSCOP ICAIIY
* NUMBER Cl ANIMALS NECROFSIED



TABLE B2 (CONTINUED)

... - —
LOW. DOSE HIGH DOSE

CONTROL (UNTR) CONTROL (CNTR) LOW DOSE HIGH DOSE
06-00 30 06-0077 06-0025 06-0088

INTPAEUCTAL PAPIIIOMA 1 (2%)

#CVARY (44) (41) (44) (37)
LUTECMA 1 (2%)

NEPVCUS SYSTEM

NONE

SPECIAL SENSE ORGANS

* HA 3DERI A N GLAND (47) (46) (46) (50)
PAPILLARY CYSTADENOMA, NOS 2 (4%)

MUSCULOSKELETAL SYSTEM

NONE

BCDY CAVITIES

* ABDOMINAL CAVITY (47) (46) (46) (50)
HEMANGIOSAFCOMA 1 (2%)

All OTHER SYSTEMS

NONE

ANIMAI DISPOSITION SUMMABY

ANIMALS INITIALLY IN STUDY so 50 50 50

NATURAL DEATHS 5 8 5 8

MORIBUND SACRIFICE 1 2 1

SCHEDUIED SACRIFICE 5 5 5

ACCIDENTALIY KIIIFC
TERMINAL SACRIFICE 39 35 42 36

ANIMAI MISSING 3

a) INCLUDES AUTOLYZED ANIMALS

» NUMBER OF ANIMALS
* NUMBER OF ANIMALS

WITH TISSUE
NECRCPSIED

EXAMINED MICROSCOPICALLY
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TABLE B2 (CONCLUDED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CCNT FOL ( CNTR ) LOW DOSE HIGH DOSE
06-0030 06-0077 06-0025 06-0088

TOKO? SUMMARY

TOTAL ANIMALS WITH PRIMARY TUMORS* 17

TOTAL FRIMARY TUMCFS 21

TOTAL ANIMALS WITH EENIGN TUMORS 7

TOTAL BENIGN TUMORS 8

TOTAL ANIMALS WITH MALIGNANT TUMORS 11

TOTAL MALIGNANT TUMORS 13

TOTAL ANIMALS WITH SECONDARY TUMORS# 1

TOTAL SECONDARY TUMORS 2

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN CR MALIGNANT
TOTAL UNCERTAIN TUMORS

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

* PRIMARY TUMORS: All TUMORS EXCEPT SECONDARY TUMORS
* SECONDARY TUMORS: METASTATIC TUMORS OF TUMORS INVASIVE INTO AN ADJACENT ORGAN

22 IN 11

32 15 11

12 8

13 8

18 7 11

19 7 11





APPENDIX C

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN RATS TREATED WITH 2 , 4-DINITR0T0LUENE





TABLE Cl

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS TREATED WITH 2,4-DINITROTOLUENE

LOW DOSE
CONTROL (UNTR)
Cl -0030

HIGH DOSE
CONTROL (UNTR)
01-0084

LOW DOSE
01-0025

HIGH DOSE
01-0087

AN IMALS INITIALLY IN STUDY 50 25 50 50
ANIM ALS NECROPSIEC 46 25 49 49
ANIMALS EXAMINEE HISTCEATHOLOGICALLY ** 45 25 49 49

INTEGUMENTARY SYSTEM

•SKIN
FPIDEEMA1 INCLUSION CYST
COLLAGEN DISEASE
ElBFOSIS
NECROSIS, NOS

•SUBCUT TISSUE
EPIDERMAL INCLUSION CYST
INFLAMMATION, CHRONIC
NECROSIS, NOS
KELOID
PIEROUS DYSPLASIA

(46)

(46)

1 (2%)

1 (2*)

(25)

1 (4%)

(25)

(49)

1 (2%)

1 (2%)

(49)

(49)

1 (2%)

(49)

1 (2%)
1 (2%)

1 (2%)

RESPIRATORY SYSTEM

LARYNX (46) (25) (49) (49)
INFLAMMATION ACUTE AND CHRONIC 1 (4%)
INFLAMMATION, CHRONIC 7 (28%)

•TRACHEA (45) (11) (44) (49)
INFLAMMATION, ACS 1 (9%)
LYMPHOCYTIC INFLAMMATORY INFILTF 2 (4%) 3 (7%)
INFLAMMATION, ACUTE/CHRONIC 24 (53%) 29 (66%) 3 (6%)
INFLAMMATION, CHRONIC 26 (53%)

•LUNG/ BRONCHUS (45) (25) (48) (49)
BRONCHIECTASIS 2 (8%) 1 (2%) 4 (8%)
INFLAMMATION, FCCAL 1 (4%)
INFLAMMATION, ACUTE/CHRCNIC 1 (2%)
HYPERPLASIA, LYMPHOID 2 (4%) 3 (6%)

•LUNG/ERCNCHICLE (45) (25) (48) (49)
BRCNCHIOIECTASIS 1 (2%)

# NUMBER CF ANIMALS WITH TISSUE EXAMINED MICEOSCOP ICALIY
* NUMBER CF ANIMALS NECEOESIED
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE Cl (CONTINUED)

LOW DOSE
CONTROL (UNTR)
01-0030

HIGH DOSE
CONTROL ( CNTR)
0 1-0084

LOW DOSE
01-0025

HIGH DOSE
01-0087

LYMPHOCYTIC INFLAMMATORY INFIITF 5 (11%) 2 (4%)
INFLAMMATION, ACOTE/C HRON IC 3 (7%)
HYPERPLASIA, LYMPHOID 6 (13%) 1 (2%)

ILUNG (45) (25) (48) (49)
EMPHYSEMA, NOS 1 (2%)
ATELECTASIS 1 (2%)
EDEMA, NOS 1 (2%)
HEMORRHAGE 1 (2%)
INFLAMMATION, INTERSTITIAL 4 (9%) 2 (8%) 1 (2%) 3 (6%)
PRONCHOPNEUMONIA, ACUTE 1 (4%)
AESCESS, NOS 2 (4%) 1 (4%)
PNEUMONIA, CHRONIC MURINE 11 (44%) 1 (2%)
GRANULOMA, NOS 1 (4%)
FIBROSIS, DIFFUSE 2 (4%)

PERIVASCULITIS 5 (11%) 3 (6%)
HYPERPLASIA, NOS 2 (4%)
HYPERPLASIA, ADENOMATOUS i (2%)
HYPERPLASIA, ALVEOLAR EPITHELIUM i (2%)

# LUNG/ALVEOLI (45) (25) (48) (49)
CALCIFICATION, NCS 1 (2%)

HEMATOPOIETIC SYSTEM

HEONE MARRCW (45) (25) (44) (46)

HEMORRHAGE 1 (2%)
KARYORRHFXIS
ATROPHY, NOS

1 (2%)
1 (2%)

N YELOF IEFOS I

S

HYPERPLASIA, HEMATOPOIETIC 4 (9%) 2 (8%)

1 (2%)

ER YTHROPO IES IS i (2%) 1 (2%)

M YELOPOIES IS i (2%)

SPLEEN (45) (25) (48) (49)

CONGESTION, NOS
HEMORRHAGE

1 (2%)
1 (2%)

HEMATOMA, NOS 1 (2%)

FI ERO S IS 2 (4%)

HEMOSIDEROSIS 1 (4%) 1 (2%)

ATROPHY, NOS
HYPERPLASIA, HEMATOPOIETIC 1 (2%) 1 (4%)

2 (4%)

HYPEFPLASIA, ERYTHPOID
HYPERPLASIA, RETICULUM CELL

1 (4%)
1 (2%)

HYPER EL ASIA. LYMPHOID 1 I2.il

« NUMBER CF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NFCPOFSIED



TABLE Cl (CONTINUED)

LOW DOSE
CONTROL (UNTR)

HIGH DOSE
CCNTEOL ( CNTR) LOW DOSE HIGH DOSE

01-0030 0 1-0084 01-0025 01-0087

HEMATCFOIESIS 1 (2%) 1 (2%) 1 (2%)
ERYTHROPOIESIS
MYEIOEOI E SIS 1 (2%)

1 (2%)

•SPLENIC CAPSULE (45) (25) (48) (49)
HEMORRHAGE 1 (2%)

•LYMPH NODE (4 1) (24) (37) (44)
-LASMACYTCSIS 1 (4%)

•PAROTID LYMPH NOPE (4 1) (24) (37) (44)
HYPERPLASIA, NCS 1 (3%)

•MANDIBULAR L. NOPE (41) (24) (37) (44)
LYMFHANGIECTASIS 2 (5%)

•MEDIASTINAL L.NOPE (41) (24) (37) (44)
IYMPHANGIECTASIS 1 (3%)
HEMOPPHAGE 1 (3%)

•THYMUS (35) (22) (26) (34)
HYPEPFLASIA, EPITHELIAL 1 (3%)

CIRCULATORY SYSTEM

•HEART (45) (25) (48) (49)
PERIARTERITIS
PERIVASCULITIS 2 ( 4%)

1 (4%)

•MYOCARDIUM (45) (25) (48) (49)
INFLAMMATION, FCCAL 1 (2%) 2 (4%)
INFLAMMATION, INTERSTITIAL 2 (4%) 2 (4%)
INFLAMMATION, ACU TF/C HRON IC 3 (7%) 2 (4%)
FI BRO SIS 1 (2%) 1 (2%) 2 (4%)
FIEROSIS, FOCAL 1 (4%) 2 (4%)
FIBROSIS, DIFFUSE 15 (31%) 1 (2%)
DEGENERATION, NOS
CALCIFICATION, NOS

13 (29%) 10 (40%) 3 (6%)
1 (2%)

•ENDOCARDIUM (45) (25) (48) (49)
INFLAMMATION, ACUTE/CHRONIC 1 (2%)

*ACRTA (46) (25) (49) (49)
MINERALIZATION 1 (2%)
INFLAMMATION. ACUTE/CHRONIC 1_J1%1_

# NUMBER Of ANIMALS H ITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER Cf ANIMALS NECPOESIED



TABLE Cl (CONTINUED)

-
LOW DOSE HIGH DOSE

CCNTROI (UNIR) CONTROL (INTR) LOW DOSE HIGH DOSE
01-0030 0 1-0084 01-0025 01-0087

MEDIAL CALCIFICATION
CALCIFICATION, FOCAL 1 (4%)

2 (4%)

CORONARY ARTERY (46) (25) (49) (49)
INFLAMMATION , ACUTE/CHRCNIC 1 (2%)

PULMONARY ARTERY (46) (25) (49) (49)
MEDIAL CALCIFICATION 1 (2%)

ANTERIOR MEDIASTINAL (46) (25) (49) (49)
MEDIAL CALCIFICATION 1 (2%)

SPLENIC ARTERY (46) (25) (49) (49)
MEDIAL CALCIFICATION 1 (2%)

MESENTERIC ARTERY (46) (25) (49) (49)

MEDIAL CALCIFICATION 1 (2%)

RENAL ARTERY (46) (25) (49) (49)
HYPERPLASIA, FOCAL 1 (2%)

DIGESTIVE SYSTEM

IPAROTID GLAND (43) (24) (43) (48)

INFLAMMATION, INTERSTITIAL 1 (2%)

1 SU EMAXI LL A P Y GLANL (43) (24) (43) (48)

HYPERPLASIA, FCCAL 1 (2%)

VII VER (45) (25) (49) (48)

CONGESTION, NCS
CONGESTION, CHRONIC PASSIVE
HEMORRHAGE

1 (2%)
1 (4*)

1 (2%)

INFLAMMATION, FOCAI 2 (4%)

INFLAMMATION, ACUTE FOCAL
CHOLANGIOFIBROSIS

2 (4%)

1 (4%)

1 (2%)

PERIVASCULITIS
DEGENERATION, NOS 2 (4%)

1 (2%)

NECROSIS, FOCAI
NECROSIS, DIFFUSE

1 ( 2%) 1 (4*) 1 (2%)
1 (2%)

METAMORPHOSIS FATTY 3 (7%) 4 (16%) 21 (43%) 12 (25%)

HYPERPLASIA, NODUIAR
HYPERPLASIA, NOS 1 (2%)

4 (8%)

HYPERPLASIA, FOCAI 8 (IS*) 25 (51%) 2 (4%)

VIIVER/CENTRILOBULAR (45) (25) (49) (48)

NECROSIS. NOS 1 (2%)

# NUMBED 01
* NUMBER OF

ANIMALS WITH TISSUE EXAMINED
ANIMALS NECFCFSIED

MICROSCOPICALLY
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TABLE Cl (CONTINUED)

LOW DOSE
CONTROL (UNTR)
0 1-0030

HIGH DOSE
CONTROL (UNTR)
0 1-0084

LOW DOSE
01-0025

HIGH DOSE
01-0087

METAMORPHOSIS FATTY 1 (2%)

•IIVER/HEEATCCYTES
HYPERPLASIA, FCCAL

(45)

6 (13%)
(25) (49) (48)

BILE CUCT
INFLAMMATION, NCS
HYPERPLASIA, NOS
HYPERPLASIA, FCCAL

(4 6)

5 (11%)
11 (24%)

(25)

6 (24%)

(49)

3 (6%)
7 (14%)
7 (14%)

(49)

FANCREAS
INFLAMKATICN, NCS
INFLAMMATION, INTERSTITIAL
INFLAMMATION, ACUTE/CHRONIC
SCAR
EERIARTERITIS
METAMORPHOSIS FATTY
HYPERPLASTIC NODUIE

(45)

1 (2%)

1 (2%)

2 (4%)

(25)
1 (4%)

(45)

1 (2%)
5 (11%)

2 (4%)
1 (2%)

(48)

1 (2%)

1 (2%)

1 (2%)

IFANCREATIC DUCT
HYPERFIASIA, NCS

(45) (25)
1 (4%)

(45) (48)

PANCREATIC ACINUS
ATROPHY, NCS
ATROPHY, FCCAL

(45)
13 (29%)

2 (4%)

(25) («5) (48)

ft ESOPHAGUS
INFLAMMATION, ACUTE FOCAL

(44)

1 (2%)

(25) (42) (49)

STOMACH
EPIDERMAL INCLUSION CYST
HYPER KERATCSIS

(45)

1 (2%)

(24)
1 (4%)

(45) (49)

GASTRIC MUCCSA
CALCIFICATION, NCS

(45) (24) (45) (49)

2 (4%)

GASTRIC MUSCULARIS
CALCIFICATION, NCS

(45) (24) (45) (49)

2 (4%)

SMALL INTESTINE
HYFERFLASIA, LYMEHCID

(45) (24) (45)
1 (2%)

(49)

PEYEFS FATCH
HYPERFIASIA, NCS
HYPERPLASIA, LYMEHOID

(45)

1 (2%)

(24)

2 (8%)
(45) (49)

ILEUM
METAPLASIA* OSSEOUS

(45) (24) (45)

J_J2%1
(49)

NUMBER CP ANIMALS WITH TISSUE EXAMINED MICROSCOP ICAIIY
* NUMBER OF ANIMAIS NECRCFSIED



TABLE Cl (CONTINUED)

—
LOW DOSE HIGH DOSE

CONTROL (UNTR) CONTFOL (UNTR) LOS DOSE HIGH DOSE
01-0030 01-0084 01-0025 01-0087

ICOLON (44) (24) (43) (46)
PARASITISM 4 (9%) 1 (2%)

URINARY SYSTEM

#KIDNEY (45) (24) (48) (49)
HYDRONEPHROSIS
CONGESTION , NOS 1 (2%)

1 (2%)

GLOMERULONEPHRITIS, NOS 34 (76?) 5 (21%) 37 (77%) 5 (10%)
GLOMERULONEPHRITIS, FOCAL 2 (4%)

INFLAMMATION, INTERSTITIAL
GLOMERULONEPHRITIS, CHRONIC
NEPHROPATHY

5 (11%)

1 (4%)
1 (2%)

NEPHROSIS, NOS 16 (67%) 43 (88%)
GLOMERULOSCLEROSIS, NOS
CALCIFICATION, NOS

1 (2%)
1 (2%)

IKIDNEY/ MEDULLA (45) (24) (48) (49)
MULTIPLE CYSTS 1 (2%)

I KI ENE Y/GLOME FUL U S (45) (24) (48) (49)
INFLAMMATION, MEPERANOUS 9 (20%) 4 (8%)

HKIDNEY/TUBULE (95) (24) (48) (49)
CALCIFICATION, NCS 1 (2%)

(tUFINAFY ELAEEEP (44) (23) (44) (49)
CALCULUS, NCS
INFLAMMATION, ACUTE/CHRONIC
HYPERPLASIA, EPITHELIAL

1 (2%)

3 (13%)

1 (2%)

ENDOCRINE SYSTEM

HPITUITARY (44) (21) (44) (35)

CYST, NOS
CONGESTION, NOS 1 (2%)

1 (2%)

HEMORRHAGE 1 (2%)

HYPERPLASIA, FOCAL 6 (14%) 5 (11%) 2 (6%)

dFITUITAFY/BASOFHIL (44) (21) (44) (35)

NODULE 1 (5%)

AACRENAL (45) (25) (46) (45)

METAMCRFHCSIS FATTY 1 (2%)

#

*
NUMBER CE ANIMALS
NUMBER CE ANIMALS

WITH IISSUE
NECRCFSIED

EXAMINED MICROSCOP ICAIIY
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TABLE Cl (CONTINUED)

-
LOW DOSE HIGH DOSE

CCNTRCL (UNTR) CONTEOL (CNTR) LOB DOSE HIGH DOSE
01-0030 01-0084 01-0025 01-0087

HYFERELASIA, FOCAL 1 (2%)

•ADRENAL CCPTEX (45) (25) (46) (45)
NO DU L P

MET AMORF HOS IS PATTY
1 (2%)

2 (4%)
HYPERTROPHY, FOCAL
HYPERPLASIA, NODUIAF.
HYPEFFLASIA, NOS

1 (2%)

1 (4%)

1 (2%)
HYPERPLASIA, FOCAL 7. (16%) 3 (7%)

•ADRENAL MEDULLA (45) (25) (46) (45)
HYEEFFLASIA, NCS 2 (4%)
HYPEPPLASIA, FCCAL
ANGIE CTASIS

u (9%)
2 (4%)

•THYROID (42) (23) (41) (47)
THYPOGLCSSAL DUCT CYST
HYPERPLASIA, FCCAL 2 (5%) 1 (2%)

1 (2%)

HYPERPLASIA, C-CEIL
HYPERPLASIA, FOLLICULAR-CELL

1 (2%) 1 (2%)
1 (2%)

IFANCREATIC ISLETS (45) (25) (45) (48)
HYPERPLASIA, NCS 2 (4%) 1 (2%)
HYPERPLASIA, FCCAL 1 (2%) 1 (2%)

REPRODUCTIVE SYSTEM

MAMMARY GLAND (46) (25) (49) (49)
CYST, NCS 1 (2%)
HYPERPLASIA, NOS 3 (7%) 3 (12%) 1 (2%)
LACTATION 7 (28%)

FREPUTIAL GLAND (46) (25) (49) (49)
ABSCESS, NOS 2 (4%)

• FROST AT P (45) (23) (45) (48)
INFLAMMATION, NCS
INFLAMMATION, FCCAL 1 (2%)

1 (4%)

INFLAMMATION, ACUTE 10 (22%) 5 (11%) 1 (2%)
INFLAMMATION, ACUTE FOCAL 4 (9%) 14 (31%)
INFLAMMATION, ACUTE/CHRONIC
DEGENERATION, NOS 13 (29%)

1 (2%)

ATROPHY, NOS
HYPERPLASIA, FCCAL

2 (4%) 4 (17%)
1 (2%)

HYPEPPLASIA, PAPILLARY 2 ill!

NUMEER CP ANIMALS
NUMBER CP ANIMALS

WITH TISSUE
NECF.CPSIED

EXAMINED MI CROS CO PIC ALIY
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TABLE Cl (CONTINUED)

LOW DOSE
CCNTRCL (UNTR)
01-00 30

HIGH DOSE
CONTROL (DNTR)
0 1-0084

LOW DOSE
01-0025

HIGH DOSE
01-0087

HYPERPLASIA, ALENCMATOUS
METAPLASIA, SQUAMOUS

1 (2%)

1 (2%)

SEMINAL VESICLE
ATROPHY, NOS
HYPERPLASIA, PAPILLARY

(46)
26 (57*)

1 (2%)

(25)

1 (4%)
(49)

1 (2%)

(49)

COAGULATING GLAND
ATROFHY, NCS

(«6)

3 (7%)
(25) (49) (49)

IT ESTIS
DEGENERATION, NCS
CALCIFICATION, FOCAL
ATROPHY, NOS

(45)

1 (2*)

(24)

4 (17*)
12 (50%)

(46)
32 (70%)

(49)

HYPERPLASIA, INTERSTITI A I CELL 2 (8%) 2 (4%) 5 (10%)

ITEST IS/TUBU LE (45) (24) (46) (49)
DEGENERATICN, NCS 10 (22%) 3 (7%) 2 (4%)

NERVOUS SYSTEM

•BRAIN
HEMORRHAGE
CALCIFICATION, FCCAL

(45) (25)
2 (8%)
1 (4%)

(45) (99)

•CEREBRAL CCRTEX
HEMORRHAGE
MALACTA

(45)

1 (2%)

1 (2%)

(25) (45) (49)

SPECIAL SENSE ORGANS

EYE
SYNECHIA, POSTERIOR
CATARACT

(46)
1 (2%)

1 (2%)

(25) (49) (49)

MUSCULOSKELETAL SYSTEM

SKELETAL MUSCLE
CALCIFICATION, FOCAL

(46) (25)
1 (4%)

(49) (49)

BODY CAVITIES

NCNE.

# NUMBER
* NUMBER

CF ANIMALS WITH TISSUE
CE ANIMALS N EC BOE SI ED

EXAMINED MICROSCOPICALLY
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TABLE Cl (CONCLUDED)

LOW DOSE
CC NT POL (UNTR)

HIGH DOSE
CONTROL ( CNTR) LOB DOSE HIGH DOSE

01-0030 0 1-0084 01-0025 01-0087

All OTHER SYSTEMS

ACIFOSE TISSUE
INFLAMMATION, ACUTE/CHRONIC 1

SPECIAL MORPHOLOGY SUMMARY

AUTC/NECRCFSY/HISTO PERF
AUTC/NECRCESY/NC HISTO 1

1

AUTOLYSIS/NO NECROPSY 4 1 1

NUMBER CF ANIMALS
NUMBER OF ANIMALS

WITH TISSUE
NECPCPSIED

EXAMINED MI CFOS CO PI CALI

I
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TABLE C2
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS

TREATED WITH 2,4-DINITROTOLUENE

— — -

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
02-0030 02-0084 02-0025 02-0087

ANIMALS INITIALLY IN STUDY 50 25 50 50
ANIMALS NFCRCESIED 48 23 49 50
ANIMALS EXAMINED HISTO FAT HOLOGIC A 1 1

Y

** 47 23 49 50

INTEGUMENT A E Y SYSTEM

* SUBCUT TISSUE (48) (23) (49) (50)
COLLAGEN DISEASE 1 (2%)

RESPIEATORY SYSTEM

*N A SAL SEPTUM (48) (23) (49) (50)
INFLAMMATION, CHRONIC 1 (2%)

A IARYNX (48) (23) (49) (50)
INFLAMMATION ACUTE AND CHRONIC 1 (4%)
INFLAMMATION, CHRONIC 3 (13%)

STRACH FA (47) (5) (48) (50)
I Y MPHCCYTIC INFLAMMATORY INFILTR 4 (9%) 4 (8%)
INFLAMMATION, ACUTE/CHRCNIC 18 (38%) 25 (52%) 1 (2%)
INFLAMMATION, CHRONIC
ECLYP, INFLAMMATORY 1 (2%)

20 (40%)

#IU NG/ BRONCHUS (47) (23) (49) (50)
BRONCHIECTASIS
INFIA K MATICN , ACUTE FOCAL

2 (4%)
1 (2%)

FIBROSIS 1 (2%)

S1UNG/EECNCHIOLE (47) (23) (49) (50)
INFLAMMATION, NCS 4 (9%)
LYMPHOCYTIC INFLAMMATORY INFILTR 7 (15%) 4 (8%)

INFLAMMATION, ACUTE/CHRONIC 5 (11%)
HYPERPLASIA, LYMPHOID 2 (4%)

SLUNG (47) (23) (49) (50)
CONGESTION, NCS 2 (4%)
INFLAMMATION, FOCAL
INFLAMMATION, INTERSTITIAL 4 J9&L 3 (13%)

1 (2%)

* NUMBER CF ANIMALS WITH TISSUE EXAMINED MI CEOSCOP ICALI

X

* NUMBEE CF ANIMALS NECEOESIED
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE C2 (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (CNTR) LOW DOSE HIGH DOSE
02-0030 02-0084 02-0025 02-0087

EECNCHOFNEUMONIA, ACUTE
PNEUMONIA, CHRONIC MURINE 8 (35%)

1 (2%)

GRANULOMA, FOREIGN BODY
PERIVASCULITIS 15 (32%)

1 (4%)
4 (8%)

CALCIFICATION, FOCAL 1 (4%)
HYPERPLASIA, EPITHELIAL
HYPERPLASIA, ADENCMATOUS

1 (4%)
1 (2%)

IUNG/ALVECLI (47) (23) (49) (50)
EPITHELIALIZATICN 1 (2%)

E MATOPOIETIC SYSTEM

BONE MAFRCW (47) (22) (48) (45)
HYPOPLASIA, NOS 1 (2%)
OSTEOSCLEROSIS 1 (2%)
HYPERPLASIA, HEMATOPOIETIC 1 (2%) 1 (5%)

SPLEEN (47) (23) (49) (50)
CONGESTION, NOS 1 (2%)
HEMATOMA, NOS 1 (4%)
HEMOSIDEROSIS 2 (9%) 1 (2%)
ATROPHY, NOS 1 (2%)
HYPER FL ASIA, HEMATOPOIETIC 3 (13%)
HYPERPLASIA, ERYTHROIC 4 (17%)
HEMATOPOIESIS 2 (4%) 3 (13%) 1 (2%)
SRYTHROPOIESIS 2 (4%)

MAND IBU LAR I. NODE (42) (21) (44) (47)
HYPERPLASIA, NOS 1 (2%)

FA NCR EA TIC L.NODE (42) (21) (44) (47)
HYPERPLASIA, NCS 1 (2%)

MESENTEFIC L. NODE (42) (21) (44) (47)
HYPERPIASIA, NCS 1 (2%)

THYMUS (36) (20) (27) (32)
HYPERPLASIA, FETICULUM CELL 1 (4%)

CIPCULATOBY SYSTEM

HEART
PE RIA RTERITIS

(47) (23)

2_J4%)

* NUMBER OF
* NUMBER CE

ANIMALS WITH TISSUE EXAMINED MI CEOSCOP ICA I I

Y

ANIMALS NECFCESIED

(49) (49)

1 12 Ji

C- 13



TABLE C2 (CONTINUED)

LOW DOSE
CONTROL (UNTR)

HIGH DOSE
CONTROL (UNTR) LOW DOSE HIGH DOSE

02-0030 02-0084 02-0025 02-0087

PERIVASCULITIS 1 (2%)
HYPERTROPHY, NOS 1 (2%)

((MYOCARDIUM (47) (23) (49) (49)
INFLAMMATION, NOS 1 (2%)
INFLAMMATION, FCCAL
INFLAMMATION , INTERSTITIAL

1 (2%)

1 (4%) 1 (2%)
INFLAMMATION, ACUTE/CHRONIC 2 (4%) 5 (10%) 2 (4%)
FIE RO SIS, DIFFUSE
DEGENERATION, NOS 2 (4%) 4 (17%)

4 (8%)
3 (6%)

d ENDOCARDIUM (47) (23) (49) (49)
INFLAMMATION, ACUTE/CHRONIC 3 (6%)

((CARDIAC VALVE (47) (23) (49) (49)
INFLAMMATION, ACUTF/CHRONIC 1 (2%)

RENAL ARTERY (48) (23) (49) (50)
THROMBOSIS, NCS 1 (2%)

DIGESTIVE SYSTEM

((LIVER (47) (23) (49) (50)
CONGESTION, CHRONIC PASSIVE
HEMORRHAGE 1 ( 2 %)

1 (4%)

INFLAMMATION, FOCAL
INFLAMMATION, CHRONIC DIFFUSE

1 ( 2 %) 1 (2%)
1 (2%)

SCLEROSIS
CHOLANGIOF IBROSIS

1 (2%)

1 (4%)
PERIVASCULITIS 1 (2%)
NECROSIS, FOCAL 1 (2%) 1 (2%)
NECROSIS, COAGULATIVE 1 (2%)
METAMORPHOSIS FATTY 4 ( 9 %) 2 (9%) 8 (16%) 4 (8%)

BASOPHILIC CYTC CHANGE
HYPERTROPHY, NOS
HYPERPLASIA, MODULAR

i (2%)

4 (17%)

4 (8%)

HYPERPLASIA, NOS i (2%)
HYPERPLASIA, FOCAL 2 1 (45%) 3 (13%) 33 (67%) 6 (12%)

HYPERPLASIA, DIFFUSE
HYPERPLASIA, RETICULUM CELL

1 (2%)
1 (2%)

dllVER/HEFATOCYTES (47) (23) (49) (50)

HYPERPLASIA, FCCAL 2 (4%)

EILE DUCT (48) (23) (49) (50)

INFLAMMATION- NOS 1 J2%J 1 im
*

*
NUMBER CF
DUMBER CF

ANIMALS WITH TISSUE
ANIMALS NECFOESIED

EXAMINED MICROSCOPICALLY
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table c: (continued)

LOB DOSS
CCSIFCI (C5T3) CC-sisCL^tSSB) LOS DOSS 3IGH LOSS
02-0030 02-0034 02-0025 02-0087

ISP11BF1TICS, AC0YE/CB3CSTC 1 (25)
ISFLABSATIOB FITE FI330S IS 1 (2?)
HYP3FP14SI1, SOS o (65) 2 (95) 7 (145) 1 (25)
HYPEBPIASIi, PCCil 7 (145)

IF»yC3I»S (46) (22) (47) (48)
IlfFLASIATICS , ISTFPS“I?I4I 2 (45) 2 (45)
rspii? siircs, acots/c3?csic
ATECPHY, 90S 1 (25)

5 (115)

• F 4 SCFFATIC 4 CIS OS ( 46 ) (22) (47) (48)
IFGFS IFATICS, GF4SUL4S 1 (25)
ATPOPHY, SCS 0 (S5)

ATEOPEY, FCCiL 1 (25)

ISTcsach (46) (23) (49) (48)
IS?l A SEASICK, ACUTE FCC4I 1 (25)

ISSALL ISTFSTIKF (4 7) (23) (47) (50)
3YFFPFIASIA, IYFFHCID 1 (25) 2 (45)

# FSYE5S PATCH (47) (23) (47) (50)
6YFFPFLASIA, SCS 4 (175)

ICCLCK (45 ) (22) (46) (49)
BICEP, FCC4I
?4P 4SIIISY

1 (25)
2 (95) 4 (95) 2 (45)

0HUf35Y 5YSTIF

FUSSY (47) (23) (49) ("9)
GICSSP0LC53FH5ITIS, SOS 32 (685) 4 (1*5) 15 (395)
SIO»SFCICSI?EFIIIS, FCC4L 3 (65)
ISFIASSATIOS, IS I IP SITS 14

I

PYELCSSPEBITTS, ACUTE
2 (45)

1 (45)
2 (45)

PYELOKEPESITIS, CEPOSIC 1 (05)
SSPHEOSIS, SOS 10 (435) 40 (8 25)
POSTSOFTEB CEASES
C4ICIFIC4IIOS, FCC4I 1 (45)

1 (25)

I FI ISSY/CCBTII (47) (23) (49) (•9)
CIST, SOS 1 (25)

IKIISET/GLCSSFULUS (47) (23) (49) (49)
SI LI YY4H;s, YSrlSOaS 1. XljSSJ 2_J95)

5CP3I- CF 15I5X1S SITH "ISSUE FXiEISSD "ICEOSCO? ICi III
* FI^SSF CF LSIYLLS SSCFOFSIED
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TABLE C2 (CONTINUED)

LOW DOSE
CCNTRCL (UNIR)

HIGH DOSE
CONTROL ( LNTR) LOW DOSE HIGH DOSE

02-0030 02-0084 02-0025 02-0087

* KIDNEY/TUBULE
NECROSIS, NOS

(47) (23)
1 (4%)

(49) (49)

ENDOCRINE SYSTEM

•FITUITARY (46) (21) (45) (40)
CYST, NOS' 2 (4%)
HEMORRHAGIC CYST 1 (5%)
NECROSIS, FOCAL 1 (2%)
HYPERTROPHY, FOCAI 1 (2%)
HYPERPLASIA, FOCAL 6 (13%) 1 (5%) 1 (2%)

•ADPENAL (47) (23) (49) (50)
METAMORPHOSIS FATTY 1 (2%) 2 (4%)
HYPERPLASIA, FOCAL 1 (2%)

•ADRENAL CORTEX (47) (23) (49) (50)
HEMORRHAGE 2 (4%)
NODULE 4 (9%)
DEGENERATION, NOS 2 (4%)
NECROSIS, FOCAI 1 (2%)
METAMORPHOSIS FATTY 1 (2%) 2 (4%)
PIGMENTATION, NOS 1 (2%)
HYPERPLASIA, NOEUIAP 1 (2%)
HYPERPLASIA, FOCAL 9 (19%) 1 (2%)

•ADRENAL MEDULLA. (47) (23) (49) (50)
HY F ERF I A SI A , NODULAR 1 (2%)
HYPERPLASIA, FCCAI 2 (4%)

•THYROID (45) (21) (45) (48)

LY MFHCCYTIC INFLAMMATORY INFILTR 1 (2%)
HYPERPLASIA, FCCAI 3 (7%)
HYPERPLASIA, C-CEII 1 (2%) 3 (14%) 1 (2%)

REPRODUCTIVE SYSTEM

MAMMARY GLAND (48) (23) (49) (50)

GALACTOCELE 6 (13%) 1 (4%) 9 (18%)
MULTIPLE CYSTS 1 (2%)

INFLAMMATION, ACUTE 1 (2%)
HYPERPLASIA, NOS 1 (2%) 1 (4%) 12 (24%)
HYPERPLASIA, CYSTIC _J J221 2 (4%)

* NUMBER CF ANIMALS
* NUMBER CF ANIMALS

WITH TISSUE
NECPOFSIED

EXAMINED MICROSCOPICAL!!
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TABLE C2 (CONTINUED)

- —
LOW DOSE HIGH DOSE

CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
02-0030 02-0084 02-0025 02-0087

1 ACTATIOH 9 (39%)

CIITOPAL GLAND (48) (23) (49) (50)
ABSCESS, NOS
HYPERPLASIA, PAPILLARY

1 (2%)

1 (2%)

•VAGINA (48) (23) (49) (50)
EOL YP 1 (2%)

lOTHRUS (46) (23) (47) (49)
HYCROMETFA 2 (4%) 2 (4%) 3 (6%)
INFLAMMATION, NOS 1 (2%)
EYOMETRA 3 (13%) 1 (2%)
INFLAMMATION, ACUTE 1 (2%)
FIBROSIS 1 (2%)
KYFEEFLASIA, A E ENCMATOUS 2 (4%)

A UT ERUS/E ND CMETPIU M (46) (23) (47) (49)
CYST, NOS
INFLAMMATION, NOS
INFLAMMATION, SUPPURATIVE

1 (4%)
3 (6%)

7 (14%)
INFLAMMATION, ACUTE 6 (13%) 20 (43%) 4 (8%)
INFLAMMATION, ACUTE FOCAL
INFLAMMATION, ACUTE/CHRCNIC
INFLAMMATION, CHRONIC

1 (2%)

1 (4%)

1 (2%)

HYPERTROPHY, NOS 1 (2%)
HYPERPLASIA, NOS
HYPERPLASIA, FOCAI

1 (2%) 1 (4%)

1 (2%)
HYPERPLASIA, CYSTIC 7 (18%) 1 (4%) 7 (15%) 2 (4%)

ICV ARY/C VIDUCT (46) (23) (47) («9)
RETENTION FLUID 1 (2%)
INFLAMMATION, SUEEURATIVE 1 (2%)
INFLAMMATION, ACUTE 1 (2%) 1 (4%)
ABSCESS, NOS 1 (4%)

ICVA.RY (47) (22) (47) (49)
CYST, NCS 4 (9%) 3 (14%) 1 (2%) 1 (2%)
PAROVARIAN CYST
HYPERPLASIA, NOS i (2%)

1 (2%)

NEFVOUS SYSTEM

1 ERA. IN (47) (23) (48) («8)
HY UROCEFHALUS, NCS 1 (4%)

I

*
NUMBER Cl
NUMBER CF

ANIMALS WITH TISSUE
ANIMALS NECBCESIED

EXAMINED MICROSCOPICALLY
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TABLE C2 (CONCLUDED)

LOW DOSE
CONTROL (UNTR)
02-0030

HIGH DOSE
CCNTFOL (LNTR)
02-0084

LON DOSE
02-0025

HIGH DOSE
02-0087

HEMCFE HAGE
CALCIFICATION, FOCAI

1 (4%)

1 (4%)

SPECIAL SENSE ORGANS

EYE
CATARACT

(4 8)

1 (2%)
(23) (49)

1 (2%)
(50)

EYF/CCFNEA
INFLAMMATION, INTERSTITIAL

(48) (23) (49)
1 (2%)

(50)

FYE/RETINA
DEGENERATION, NOS

(48)

1 (2%)

(23) (49)

1 (2%)

(50)

MUSCULOSKELETAL SYSTEM

NONE

BODY CAVITIES

PLEURA
INFLAMMATION, ACUTE/CHRONIC
HYPERPLASIA, ADENOMATOUS

(48) (23) (49)

1 (2%)
(50)

1 (2%)

All OTHER SYSTEMS

MULTIPLE ORGANS
POSTMORTEM CHANGE

(48) (23) (49)
1 (2%)

(50)

SPECIAL MORPHOLOGY SUMMARY

AUTC/NECROESY/NO HISIO
AUTOLYSIS/NC NECRCFSY

1

2 2 1

# NUMBER CF ANIMALS
* NUMBER CF ANIMALS

KITH TISSUE
NFCFCFSIED

EXAMINED MICPOSCOPICAIIY
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APPENDIX D

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN MICE TREATED WITH 2 ,4-DINITROTOLUENE





TABLE D1
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE TREATED WITH 2,4-DINITROTOLUENE

LOW DOSE
CONTROL (UNTR)

HIGH DOSE
CONTROL (UNTR) LOW DOSE HIGH DOSE

05-0030 05-0077 05-0025 05-0088

AM HALS INITIALLY IN 'IDLY 50 50 50 50
ANIMALS NECBOFSIED 46 46 48 49
ANIMALS EXAMINED HISTOPAT HO IOGICA I l

Y

** 46 45 48 49

INTEGUMENTARY SYSTEM

SKIN (46) (46) (48) (49)
GRANULOMA, PYOGENIC 1 (2%)

FESPIRATOFY SYSTEM

•LUNG/ERCNCHUS (46) (45) (48) (48)
INFLAMMATION, ECCAL 1 (2%)

• LUNG (46) (45) (48) (48)
FMPHYSEMA, NOS
EDEMA, NOS

1 (2%)

1 (2%)
HEMORRHAGE 1 (2%)
INFLAMMATION, INTERSTITIAL
ARTERIOSCLEROSIS, NOS

7 (15%)

1 (2%)

•IUNG/ALVECLI (46) (45) (48) (48)
INFLAMMATION, NCS 1 (2%)

HEMATOPOIETIC SYSTEM

•SPLEEN (46) (45) (47) (44)
FIBROSIS
HYPERPLASIA, HEMATOPOIETIC

1 (2%)
1 (2%)

HYPERPLASIA, EEYTHROID
HYPERPLASIA, RETICULUM CELL

1 (2%)

3 (7%)
HEMATOPOIESIS 1 (2%) 1 (2%) 1 (2*)

•LYMPH NODE (34) (35) (40) (34)
HEMORRHAGE 1 (3%)
HYPERPLASIA, NOS
HYPERPLASIA, PLASMA CELL

1 (3%)

1 (3%)

•MANDIEULAR L. NODE (34) (35) (40) (34)
HYPEPFIASIA, RETICULUM CELL _ 1 J 3%>

• NUMBER CF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
NUMBER CF ANIMALS NECBOFSIED

**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE D1 (CONTINUED)

— —
LOW DOSE HIGH DOSE

CONTROL (UNTR) CONTROL ( CNTR) LOW DOSE HIGH DOSE
05-0030 05-0077 05-0025 05-0088

d MESENTERIC L. NODE (34) (35) (40) (34)
THROMBOSIS, NOS
CONGESTION, NCS

1 (3%)

1 (3*)
HEMORRHAGE
HYPERPLASIA, NOS

1 (3%) 1 (3%)
2 (6%)

HYFEBFLASIA, PIASMA CELL
HYPERFLASIA, RETICULUM CELL 1 (3%)

1 (3%)

HYPERPLASIA, LYMPHOID 1 (3%)

CIRCULATORY SYSTEM

dENDOCARDIUM (46) (44) (48) (47)
INFLAMMATION PROLIFERATIVE 1 ( 2%)

DIGESTIVE SYSTEM

ISAIIVARY GLAND (37) (43) (44) (47)
PERIVASCTJLLTIS 5 (14%)

dLIVER (46) (45) (47) (48)
LNFLAMMATICN, NECROTIZING 1 (2%)
DEGENERATION, NOS
NECROSIS, FOCAI 2 (4%)

1 (2%)

NECPO SIS , HEMORRHAGIC 1 (2%)
METAMORPHOSIS FATTY 8 (17%) 3 (7%) 1 (2%)
HYPERPLASIA, NODUIAR
HYPERPLASIA, NOS 1 (2%)

1 (2%)

HYPERPLASIA, FOCAI 1 (2%) 2 (4%)

dllVER/PEEI PORTAL (4 6) (45) (47) (48)

INFLAMMATION, NOS 1 (2%)

d LI V ER/KUFF EE B CELL (46) (45) (47) (48)

HYPERFLASIA, NOS 2 (4%)

BILE LUCT (46) (46) (48) (49)

INFLAMMATION, NOS
LYMPHOCYTIC INFLAMMATORY INFIITR 1 (2%)

1 (2%)

dFANCREAS (44) (44) (46) (42)

DILATATION/ DU CIS
INFLAMMATION, FOCAI 2 (5%)

1 (2%)

INFLAMMATION. INTERSTITIAL 1 (2%) _ „ . .

#

*

NUMBER CF
NUMBER CF

ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
ANIMALS NECROFSIED
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TABLE D1 (CONTINUED)

LOW DOSE
CONTROL (UNTR)
05-0030

HIGH DOSE
CONTROL ( CNTR

)

05-0077
LOW DOSE
05-0025

HIGH COSE
05-0088

INFLAMMATION, AC UT E/C HR CNIC
HYPERPLASIA, FOCAL 2 (5%)

2 (4%

)

IEANCREATIC DUCT (44) (44) (46) (42)
INFLAMMATION, ACUTE FOCAL 1 (2%)

IEANCREATIC ACINUS (HR) (44) (46) (42)
ATROPHY, FOCAL
HYPERPLASIA, FOCAL

1 (2%)

1 (2%)

•STOMACH (45) (42) (45) (45)
INFLAMMATION, NCS 2 (4%)
INFLAMMATION, ACUTE 1 (2%) 1 (2%)
HYPERPLASIA, NOS 1 (2%)
HYPERPLASIA, EPITHELIAL
HYPERPLASIA, FOCAI

1 (2%)

1 (2%)
HYPERPLASIA, ADENOMATOUS 2 (4*)

•GASTRIC SEROSA (45) (42) (45) (45)
PERIARTERITIS 1 (2%)

•ILEUM (46) (43) (45) (45)
ABSCESS, NOS 1 (2%)

URINARY SYSTEM

• FI CNEY (46) (45) (48) (48)
CALCULUS, NOS
GLOMERULONEPHRITIS, NOS 3 (7%)

20 (44%)

INFLAMMATION, INTERSTITIAL 7 (15%) 5 (11%) 16 (33%)
INFLAMMATION, ACUTE/CHRONIC
INFLAMMATION, CHRONIC 1 (2%)

1 (2%)

PERIVASCULITIS 2 (4%)
ARTERIOSCLEROSIS, NOS 1 (2%)
NEPHROSIS, NOS 1 (2%)
HYPERPLASIA, TUEULAP CELL
METAPLASIA, OSSEOUS 1 (2%)

2 (4%)

•KIENEY/TUBULE (46) (45) (48) (48)
DEGENERATION, NCS 1 (2%)
METAMORPHOSIS FATTY 9 (20%)

•FICNEY/FELVIS (46) (45) (48) (48)
INFLAMMATION, ACUTE/CHRONIC 3 (7%) 14 (29%)

•URINARY ELADCEF (46) (44) (46) (45)
PERIVASCULAR CUFFING 1 12J1 .

* NUMBER CF
* NUMBER CF

ANIMALS WITH TISSUE
ANIMALS NEC BO F SIED

EXAMINED MICROSCOPICAIIY
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TABLE D1 (CONTINUED)

LOW DOSE
CONTROL (UNTR)
05-0030

HIGH DOSE
CCNTECL ( CNTR)
05-0077

LOW DOSE
05-0025

HIGH DOSE
05-0C88

HYPERPLASIA, EFIIHEIIAL 2 (4%)

ENDOCRINE SYSTEM

•PITUITARY
CYST, NOS
HYPERPLASIA, FOCAL

(39)

1 (3%)

(36) (33)
1 (3%)
1 (3*)

(42)

•ADRENAL
NECROSIS, FOCAL
HYPERPLASIA, FOCAL

(44)

1 (2%)

(43) (46)

2 (4%)

(45)

•ADRENAL CORTEX
HYPERPLASIA, NOS
HYPERPLASIA, FOCAL

(44)

2 (5%)
14 (32%)

(43) (46)

25 (54%)

(45)

•PARATHYROID
CYST, NOS

(17)

1 (6%)

(18) (21) (20)

REPRODUCTIVE SYSTEM

•FREPUTIAI GLAND
INFLAMMATION, ACUTE

(46) (46) (48) (49)
1 (2%)

•PROSTATE
HYPEBPIASIA, EPITHELIAL

(46)

1 (2%)

(44) (45) (47)

•TESTIS
MINERALIZATION
DEGENERATION, NOS

(46) (45) (47)
1 (2%)

4 (9%)

(47)

•TEST IS/TUBUIE
DEGENERATION, NOS

(46)

3 (7%)

(45)

2 (4%)

(47) (47)

•EPIDIDYMIS
NECROSIS, NOS

(46) (46) (48)

1 (2%)

(49)

NERVOUS SYSTEM

•ERAIN
MINERALIZATION

(46) (45) (46)

18 (39%)
(45)

SPECIAL SENSE ORGANS

NONE

S NUMBER OF
* NUMBER CF

ANIMALS WITH TISSUE EXAMINED
ANIMALS NECROPSIED

MICROSCOPICALLY
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TABLE D1 (CONCLUDED)—
LOW DOSE HIGH DOSE

“

CONTROL (UNTR) CONTROL (L'NTR) LON DOSE HIGH DCSE
05-0030 05-0077 05-0025 05-0088

MUSCULOSKELETAL SYSTEM

SKELETAL MUSCLE (46) (46) (48) (49)
PERIARTERITIS 1 (2%)

BODY CAVITIES

ABDOMINAL CAVITY (46) (46) (48) (49)
STEATITIS
NECROSIS, FAT 1 (2%)

1 (2%)

ALL OTHER SYSTEMS

MULTIPLE ORGANS (46) (46) (48) (49)
ECSTMCFTEM CHANGE 1 (2%)

SPECIAL MORPHOLOGY SUMMARY

NO LESION REFORTEC 2 8 1 28
ACCIDENTAL DEATH
AUTO/NECRCPS Y/KISTO PERF
AUTC/NECRCFSY/NC HISTO

~

1

1 2

AUTOLYSIS/NC NECROPSY 1 4 2 1

« NUMBER CF ANIMALS
NUMBER CE ANIMALS

WITH II S SUE
NECFOFSIED

EXAMINED MICROSCOPICAIIY
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TABLE D2
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE

TREATED WITH 2,4-DINITROTOLUENE

LOW DOSE
CONTROL (UNTR)

HIGH DOSE
CONTROL (UNTR) LOW DOSE HIGH DOSE

06-0030 06-0077 06-0025 06-0088

ANIMALS INITIAILY IN STUDY 50 5 C 50 50
ANIMALS MISSING 3

ANIMALS NECPOPSIED 47 46 46 50
ANIMALS EXAMINED HISTCFATHCLCGICALLY ** 47 46 46 50

INTEGUMENTARY SYSTEM

(47) (46) (46) (SO)

1 (2S)
1 ( 2 %)

FI EROS IS
FI EROS IS- FOCAL

RESPIRATORY SYSTEM

#L UN G/BRONC HUS
INFLAMMATION
INFLAMMATION
INFLAMMATION
METAPLASIA,

, ACUTE FOCAL
, ACUTE/CHRONIC
, C F PON IC
NOS

(46) (45) (46) (48)
1 ( 2 %)

1 ( 2 %)
1 ( 2 %)
1 (2 «

)

8IUNG (46)
CONGESTION, NOS
FDEMA, NCS
INFLAMMATION, FOCAL
INFLAMMATION, INTERSTITIAL 2 (4%)
FERIARTERITIS

(45) (46) (48)
1 ( 2%

)

1 ( 2 %)
1 ( 2 %

)

2 (4%)
1 ( 2 %)

(flUNG/ALVEOLI
EMPHYSEMA, NOS

(46) (45)
1 ( 2%)

(46) (48)

HEMATOPOIETIC SYSTEM

8 EON E MARROW
HYPOPLASIA, NOS
MYELOFIBROSIS
HYPEPPLASIA, HEMATOPOIETIC

8SPIEEN
LYMPHOCYTOSIS
HY PERP LASIA. HEMATOPOIETIC

8 NUMBER OF ANIMALS WITH TISSUE EXAMI
* NUMBER OF ANIMALS NECROFSIED
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS

45) (44) (45)
1 ( 2%)
1 ( 2 %) 1 ( 2 %)

1 ( 2 %)

45) (43) (44)

2 (4%)

MICROSCOPICALLY

(45)

(48)
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TABLE D2 (CONTINUED)

LOW DOSE
CONTROL (UNTR)
06-0030

HIGH DOSE
CONTROL (CNTR)
06-0077

LOW DOSE
06-0025

HIGH DOSE
06-0088

HYFERFLASIA, PETICULUM CELL
HYPEPPLASIA, LYMPHOID
HEMATOPOIESIS
ERYTHROPOIESIS

3 (7%)

2 (4%)

2 (5%)

4 (9%)
1 ( 2 %)

3 (7 %

)

1 (2%) 1 (2%)

3 ( 6 %)

•MANDIBULAR L. NODE
INFLAMMATION, ACUTE

(27) (41) (42

)

1 (2%)
(38)

•MEDIASTINAL L.NCDE
INFLAMMATION, ACUTE

(27) (41) (42)
1 (2%)

(38)

•FANCREATIC L • NODE
HYPERFLASIA, PETICULUM CELL

(27)

1 (4%)

(41) (42) (38)

•rESENTEPIC L. NODE
INFLAMMATION, ACUTE FOCAL
INFLAMMATION, GRANULOMATOUS
HYPEPPLASIA, PLASMA CELL
HYFERFLASIA, LYMFEOID

(27) (41) (42)
1 (2%)

1 (2%)

(38)

1 (3%)
1 (3%)

CIRCULATOPY SYSTEM

• HE A RT/ATRIUM
CALCIFICATION, FOCAL

(46)

1 (2%)

(45) (46) (47)

•MYOCARDIUM
CALCIFICATION, FOCAL

(46) (45)

1 (2%)

(46) (47)

* EUI MCNA FY APTEFY
hYPEPFLASTA, NCS

(47) (46)
1 (2%)

(46) (50)

DIGESTIVE SYSTEM

•SALIVARY GLAND
FEPTVASCUIITIS

(29)

1 (3%)

(43) (44) (48)

•LIVER
MINEPAIIZATION
INFLAMMATION, NOS
INFLAMMATION, GRANULOMATOUS
NECROSIS, FOCAL
NECROSIS, COAGULATIVE
METAMORPHOSIS FATTY
HYPERPLASIA, NODULAR

(46)

1 (2%)

1 (2%)

2 J4 %1

(45) (46)

1 (2*

)

1 (2%)

1 (2%)
1 (2*)

1 (2*)

(50)

1 (2%)

» NUMEER CF ANIMALS
* NUMBER CE ANIMALS

WITH TISSUE
NECROFSIED

EXAMINED MICROSCOPICALLY
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TABLE D2 (CONTINUED)

- “ - - - - -
LOW DOSE HIGH DOSE

CCNTFOL (UNTR) CONTROL ( CNTR

)

LOW DOSE HIGH DOSE
06-0030 06-0077 06-0025 06-0088

HYPERFLASIA, FCCAI 1 (2%) 1 (2%)
HYPERPLASIA, DIFFUSE
ANGIE CIASIS 1 ( 2 %)

1 ( 2 %)

IIVER/PF FI FOETAL (46) (45) (46) (50)
INFIAMMATICN, NOS
HYPERPLASIA, LYMEHCID 1 (2%)

1 (2%)

IIVER/KUFFFER CELL (46) (45) (46) (50)
KYPERFIASIA, NCS 1 (2%)

*EILE DUCT (47) (46) (46) (50)
INFLAMMATION, NCS
INFLAMMATION, ACUTE/CHRONIC
INFLAMMATION, CHRONIC DIFFUSE

1 (2%)

3 (7%)

1 (2%)

FANCREAS (39) (41) (44) (41)
INFLA MMATICN , INTERSTITIAL 1 (2*)
INFLAMMATION, CHRONIC 1 ( 2 %)

FI ERO SI

S

ATROPHY, FOCAL 2 (5%)

1 (2*)

#EANCRFATIC DUCT (39) (41) (44) (41)
INFIAMMATICN, NOS 1 (3%)

STOMACH (45) (42) (44) (41)
INFIAMMATICN, NOS
ULCER, FOCAI

3 (7%)

1 (2 %

)

INFLAMMATION, ACUTE FOCAI 1 (2%)
INFLAMMATION, ACUTE/CHRONIC 1 (2%)
HYPERPLASIA, EPITHELIAL 1 (2%)

SMALL INTESTINE (45) (43) (42) (44)

AMYLOIDOSIS 1 (2%)

FEYERS PATCH (45) (43) (42) (44)

HYPERPLASIA, NCS 1 (2%) 1 (2 51)

IUCCENUM (45) (43) (42) (44)

ECTOPIA 1 (2%)

ILIUM (45) (43) (42) (44)

ABSCESS, NCS 1 (2%)

ORECTUM (47) (46) (46) (50)

PROLAPSE 1 (2%)

* NUMBER OF ANIMALS
* NUMBER OF ANIMALS

WITH TISSUE EXAMINED MICROSCOPICALLY
NFCROFSIEB
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TABLE D2 (CONTINUED)

LOW DOSE
CONTROL (UNTR)

HIGH DOSE
CCNTFOL ( CNTR

)

LOW DOSE HIGH DOSE
06-00 30 06-0077 06-0025 06-0088

URINARY SYSTEM

IKI CNEY (45) (43) (46) (46)
GLOMERULONEPHRITIS, NOS 3 (7%)
INFLAMMATION, INTERSTITIAL 9 (20*) 3 (7*) 20 (43%) 1 (2%)
GLOMERULONEPHRITIS, CHRONIC
PERIVASCULITIS 4 (9*)

1 (2%)

•KIENEY/GLOMERULUS (45) (43) (46) (46)
AMYLOIDOSIS 1 (2%)

•KICNEY/FELVIS (45) (43) (46) (46)
INFLAMMATION, NOS 1 (2%)
INFLAMMATION, ACUTE/CHRCHIC 1 (2*) 1 (2%) 8 (17%)

•URINARY BLADDER (42) (41) (42) (44)
INFLAMMATION, ACUTE/CHRONIC 9 (21%)
HYPERPLASIA, EPITHELIAL 3 (7%)

ENDOCRINE SYSTEM

•PITUITARY
HYPERPLASIA, FOCAL

(37) (37) (38)

7 (18%)
(34)

•ADRENAL
CONGESTION, NOS

(44) (43) (42)
1 (2%)

(45)

•ADRENAL CORTEX
NODULE
HYPERPLASIA, NOS
HYPERPLASIA, FOCAI

(44)

1 (2%)

2 (5%)

(«3) (42)

3 (7%)
36 (86%)

(45)

•THYROID
COLLOID CYST
INFLAMMATION, ACUTE/CHRCNIC
HYPERPLASIA, FOCAI

(44) (W) (40)

1 (3%)
1 (3%)
1 (3%)

(42)

REPRODUCTIVE SYSTEM

•UTERUS
HYDROMETRA
INFLAMMATION, SUPPURATIVE
INFLAMMATION. ACUTE

(43)
4 (9%)

(43)
4 (9%)

(44) (43)

1 (2%)

2 (5%)
2 (5%)

• NUMBER OF ANIMALS
* NUMBER OF ANIMALS

WITH TISSUE EXAMINED MICROS CO PIC ALLY
NFCROFSIED
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TABLE D2 (CONTINUED)

- — -
LOW DOSE HIGH DOSE

CONTROL (UNTR) CONTROL (liNIE) LOW DOSE HIGH DOSE
06-0030 06-0077 06-0025 06-0088

AESCESS, NOS 2 (5%)
NECROSIS, FOCAL
METAPLASIA, SQUAMOUS 1 (2%)

1 (2%)

dUTFRUS/ ENDOMETRIUM (43) (43) (44) (43)
CYST, NOS
INFLAMMATION, NOS 1 (2%)

2 (5%)
1 (2%)

INFLAMMATION, SUPPURATIVE 3 (7%)
INFLAMMATION, ACCTE 1 (2%) 1 (2%)
HYPERPLASIA, NOS 1 (2%) 5 (11%) 1 (2%)
HYPERPLASIA, FOCAI 1 (2%)
HYPERPLASIA, CYSTIC 33 (77%) 35 (81%) 34 (77%) 23 (53%)

ACVARY (44) (41) (44) (37)
CYST, NOS 5 (11%) 1 (2%) 5 (11%) 2 (5%)
HEMOBFHAGIC CYST
INFLAMMATION, SUPPURATIVE

1 (2%)
1 (3%)

INFLAMMATION, ACUTE 2 (5%)
INFLAMMATION, CHRONIC 4 (11*)

NERVOUS SYSTEM

NCNE

SPECIAL SENSE ORGANS

FYE (47) (46) (46) (50)
SYNECHIA, NOS 1 (2%)
CATARACT 1 (2%)

EYE/RETINA (47) (46) (46) (50)
DEGENERATION, NOS 1 (2%)

EYE/CEYSTALLINE IENS (47) (46) (46) (50)
SYNECHIA, ANTERIOR 1 (2%)

HARDERIAN G1AND (47) (46) (46) (50)

INFLAMMATION, ACUTE/CHRCNIC 1 (2%)

MUSCULOSKELETAL SYSTEM

VERTEBRA (47) (46) (46) (50)

OSTEOSCLEROSIS

I NUMBER OF ANIMALS
* NUMBER OF ANIMALS

WITH TISSUE EXAMINED MICROSCOPICALLY
NECFOESIED
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TABLE D2 (CONCLUDED)

LOW DOSE
CONTROL (UNTH)
06-0030

HIGH DOSE
CONTROL (INTR)
06-0077

LOW DOSE
06-0025

HIGH DOSE
06-0088

EOEY CAVITIES

PLEURA
H Y PER F I A SI A , LYMPHOID

(47)

1 (2%)

(46) (46) (50)

ALL OTHER SYSTEMS

MULTIPLE ORGANS
POSTMORTEM CHANGE

(47) (46) (46)

1 (2*)
(50)

SPECIAL MORPHOLOGY SUMMARY

NC LESION REPORTED
ANIMAL MISSING/NC NECROPSY

1 1

3

6

AUTO/NECROPSY/ H ISTO PERF 1 2 1 6

AUTOLYSIS/NO NECROPSY 3 4 1

< NUMEER OF ANIMALS WITH TISSUE EXAMINED MIC ECSCOPICAILY
KU KBE F CE ANIMATE NECROPSIED
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Review of the Bioassay of 2 , 4-Dinitrotoluene* for Carcinogenicity
by the Data Evaluation/Risk Assessment Subgroup of the

Clearinghouse on Environmental Carcinogens

January 18, 1978

The Clearinghouse on Environmental Carcinogens was
established in May, 1976 under the authority of the National
Cancer Act of 1971 (P.L. 92-218). The purpose of the Clear-
inghouse is to advise on the National Cancer Institute’s
bioassay program to identify and evaluate chemical carcino-
gens in the environment to which humans may be exposed. The
members of the Clearinghouse have been drawn from academia,
industry, organized labor, public interest groups. State
health officials, and quasi-public health and research
organizations. Members have been selected on the basis of
their experience in carcinogenesis or related fields and,
collectively, provide expertise in organic chemistry, bio-
chemistry, biostatistics, toxicology, pathology, and epide-
miology. Representatives of various Governmental agencies
participate as ad hoc members. The Data Evaluation/Risk
Assessment Subgroup of the Clearinghouse is charged with the
responsibility of providing a peer review of NCI bioassay
reports on chemicals studied for carcinogenicity. In this
context, below is the edited excerpt from the minutes of
the Subgroup’s meeting at which 2 , 4-Dinitrotoluene was
reviewed

.

The primary reviewer said that he agreed with the
staff's conclusion that, under the conditions of test,
2 , 4-Dinitrotoluene induced benign tumors in rats but showed
no evidence of carcinogenicity in either sex of mice. He
noted that a different strain of mouse was used for the pre-
chronic study than for the chronic phase. After briefly
describing the experimental design, the primary reviewer
said that the study was deficient in that the maximum
tolerated dose was not adequately defined during the sub-
chronic studies. Therefore, it had to be approximated for
the chronic phase. He opined that the hemangiosarcomas in
the treated rats may be biologically significant. In summary,
the primary reviewer said that the tumors in the treated
rats must be viewed with concern, especially since the maximur:
tolderated dose may not have been attained. He felt that the
data did not allow an assessment of human risk.

The secondary reviewer noted that 2 , 4-Dinitrotoluene
is an intermediate in the production of dyes. He added
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that there may be considerable human exposure from residues
of 2 , 4-Dinitrotoluene in dye products. He continued that
there may be a potential for human risk because of the
increased tumor incidence seen in the treated rats. He
suggested that another study be done, possibly using another
species and route of exposure.

A Program staff member commented that there was a
treatment-related biological effect produced by 2,4-Dinitro-
toluene in the rats. He added that the dose levels in the
mice and male rats approached the maximum tolerated dose,
as suggested by the growth curves.

A Subgroup member suggested that the biological activity
of 2 , 4-Dinitrotoluene may be due to its conversion to the
diamine compound. The rate of its enzymatic conversion may
limit its activity. He added that skin exposure would be a
more appropriate route if 2 , 4-Dinitrotoluene is to be retested.
Another Subgroup member suggested that the staff consult
with Dr. Harris at North Carolina and Dr. Peters at Harvard,
both of whom are doing epidemiologic studies among workers
exposed in the TDI process. The consultation would be
helpful in considering the need to retest 2 , 4-Dinitrotoluene

.

It was moved that, in view of the significant number
of benign tumors in the treated rats and widespread human
exposure, 2 , 4-Dinitrotoluene be considered for retest. The
motion was seconded and approved unanimously.

Members Present Were:

Arnold Brown (Acting Chairman), Mayo Clinic
Lawrence Garfinkel, American Cancer Society
Joseph Highland, Environmental Defense Fund
Charles Kensler, Arthur D. Little Company
Verald K. Rowe, Dow Chemical, U.S.A.
Sheldon Samuels, Industrial Union Department, AFL-CIO
Louise Strong, University of Texas Health Sciences Center
Sidney Wolfe, Health Research Group

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