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FOREWORD; This report presents the results of the bioassay of 4'­
(chloroacetyl)-acetanilide conducted for the Carcinogenesis Testing
 
Program, Division of Cancer Cause and Prevention, National Cancer
 
Institute (NCI), National Institutes of Health, Bethesda, Maryland.
 
This is one of a series of experiments designed to determine whether
 
selected chemicals have the capacity to produce cancer in animals.
 
Negative results, in which the test animals do not have a signifi­
cantly greater incidence of cancer than control animals, do not
 
necessarily mean the test chemical is not a carcinogen because the
 
experiments are conducted under a limited set of circumstances.
 
Positive results demonstrate that the test chemical is carcinogenic
 
for animals under the conditions of the test and indicate a potential
 
risk to man. The actual determination of the risk to man from animal
 
carcinogens requires a wider analysis.
 

CONTRIBUTORS: This bioassay of 4'-(chloroacetyl)-acetanilide was
 
conducted by Litton Bionetics, Inc., Kensington, Maryland, initially
 
under direct contract to the NCI and currently under a subcontract
 
to Tracer Jitco, Inc., prime contractor for the NCI Carcinogenesis
 
Testing Program.
 

The experimental design was determined by the NCI Project Offi­
cers, Dr. N. P. Page (1,2), Dr. E. K. Weisburger (1) and Dr. J. H.
 
Weisburger (1,3). The principal investigators for the contract were
 
Dr. F. M. Garner (4) and Dr. B. M. Ulland (4,5). Mr. S. Johnson
 
(4) was the coprincipal investigator for the contract. Animal treat­
ment and observation were supervised by Mr. R. Cypher (4), Mr. D. S.
 
Howard (4) and Mr. H. D. Thornett (4); Mr. H. Paulin (4) analyzed
 
dosed feed mixtures. Ms. J. Blalock (4) was responsible for data
 
collection and assembly. Chemical analysis was performed by Midwest
 
Research Institute (6) and the analytical results were reviewed by
 
Dr. N. Zimmerman (7).
 

Histopathologic examinations were performed by Dr. B. C. Zook (4)
 
at Litton Bionetics, Inc., the pathology narratives were written by
 
Dr. B. C. Zook (4), and the diagnoses included in this report repre­
sent the interpretation of this pathologist. Histopathology findings
 
and reports were reviewed by Dr. R. L. Schueler (8).
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Compilation of individual animal survival, pathology, and sum­
mary tables was performed by EG&G Mason Research Institute (9); the
 
statistical analysis was performed by Mr. R. M. Helfand (7) and Dr.
 
J. P. Dirkse, III (10) using methods selected for the Carcinogen­
esis Testing Program by Dr. J. J. Gart (11).
 

This report was prepared at METREK, a Division of The MITRE Cor­
poration (7) under the direction of the NCI. Those responsible for
 
this report at METREK are the project coordinator, Dr. L. W. Thomas
 
(7), task leader Ms. P. Walker (7), senior biologist Mr. M. Morse
 
(7), biochemist Mr. S. C. Drill (7), and technical editor Ms. P. A.
 
Miller (7). The final report was reviewed by members of the partici­
pating organizations.
 

The following other scientists at the National Cancer Institute
 
were responsible for evaluating the bioassay experiment, interpreting
 
the results, and reporting the findings: Dr. K. C. Chu (1), Dr. C.
 
Cueto, Jr. (1), Dr. J. F. Douglas (1), Dr. R. A. Griesemer (1), Dr.
 
T. E. Hamm (1), Dr. W. V. Hartwell (1), Dr. M. H. Levitt (1), Dr. H.
 
A. Milman (1), Dr. T. W. Orme (1), Dr. S. F. Stinson (1), Dr. J. M.
 
Ward (1), and Dr. C. E. Whitmire (1).
 

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

2.	 Now with the U.S. Environmental Protection Agency, 401 M Street
 
S.W., Washington, D.C.
 

3.	 Now with the Naylor Dana Institute for Disease Prevention, Amer­
ican Health Foundation, Hammon House Road, Valhalla, New York.
 

4.	 Litton Bionetics, Inc., 5516 Nicholson Lane, Kensington, Mary­
land.
 

5.	 Now with Hazleton Laboratories America, Inc., 9200 Leesburg
 
Turnpike, Vienna, Virginia.
 

6.	 Midwest Research Institute, 425 Volker Boulevard, Kansas City,
 
Missouri.
 

7.	 The MITRE Corporation, METREK Division, 1820 Dolley Madison
 
Boulevard, McLean, Virginia.
 

8.	 Tracor Jitco, Inc., 1776 East Jefferson Street, Rockville,
 
Maryland.
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9.	 EG&G Mason Research Institute, 1530 East Jefferson Street, Rock­
ville, Maryland.
 

10.	 Consultant to The MITRE Corporation, currently a professor in
 
the Department of Statistics at The George Washington University,
 
2100 Eye Street, N.W., Washington, B.C.
 

11.	 Mathematical Statistics and Applied Mathematics Section, Biometry
 
Branch, Field Studies and Statistics Program, Division of Cancer
 
Cause and Prevention, National Cancer Institute, National Insti­
tutes of Health, Bethesda, Maryland.
 





SUMMARY
 

A bioassay for the possible carcinogenicity of 4'-(chloroacetyl)­
acetanilide was conducted using Fischer 344 rats and B6C3F1 mice.
 
4'-(Chloroacetyl)-acetanilide was administered in the feed, at either
 
of two concentrations, to groups of 50 male and 50 female animals of
 
each species. Twenty animals of each sex and species were placed on
 
test as controls. The high and low dietary concentrations of 4'­
(chloroacetyl)-acetanilide were, respectively, 2000 and 1000 ppm for
 
rats and 10,000 and 5,000 ppm for mice. The compound was administered
 
for 87 weeks of a 102-week period in rats and for 90 weeks of a 105­
week period in mice. Mice were killed at the end of the last week
 
of compound administration, while rats were observed for 1 week after
 
compound administration ceased.
 

There were no significant positive associations between the con­
centrations of 4'-(chloroacetyl)-acetanilide administered and mortal­
ity in rats or mice of either sex. Adequate numbers of animals in all
 
groups survived sufficiently long to be at risk from late-developing
 
tumors. Dose-related mean body weight depression was observed for
 
males and females of both species, indicating that the concentrations
 
of 4'-(chloroacetyl)-acetanilide administered to the animals in this
 
bioassay may have approximated the maximum tolerated concentrations.
 

None of the statistical tests for any site in rats of either sex
 
or in male mice indicated a significant positive association between
 
compound administration and tumor incidence. Although there was a
 
significant positive association between the concentration of the
 
compound administered and the incidences of hepatocellular adenomas
 
in female mice, the Fisher exact comparisons were not significant.
 

Under the conditions of this bioassay, 4'-(chloroacetyl)­
acetanilide was not carcinogenic when administered in the diet to
 
Fischer 344 rats or B6C3F1 mice of either sex.
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I. INTRODUCTION
 

4'-(Chloroacetyl)-acetanilide (Figure 1) (NCI No, C03770), an
 

intermediate in the synthesis of dyes and pharmaceutical compounds,
 

was selected for bioassay by the National Cancer Institute because
 

of the increased incidence of bladder cancer observed among dye manu­

facturing industry workers (Anthony and Thomas, 1970; Wynder et al.,
 

1963). Aromatic amines, such as 4'-(chloroacetyl)-acetanilide, are
 

among several classes of chemicals thought to contribute to the in­

creased cancer risk in this industry (Clayson and Garner, 1976),
 

and 4'-(chloroacetyl)-acetanilide is especially suspect because it
 

is structurally similar to the possible human renal pelvic carcino­

gen, phenacetin (Juusela, 1973).
 

The Chemical Abstracts Service (CAS) Ninth Collective Index
 

(1977) name for this compound is N'-(chloroacetyl)-N-phenylacetamide.*
 

It is also called 4'-(Cl-acetyl)acetanilide.
 

4'-(Chloroacetyl)-acetanilide is used in the synthesis of ca­

tionic azo dyes for nylon (James, 1975a,b,c), and acrylic polyester
 

and polyamide fibers and leather (Kruckenberg, 1976; Kruckenberg,
 

1973; Harris, 1969). It has also been used to prepare choleretic
 

agents (Bourdon et al., 1971; Ranisteano and Bourdon, 1969) and anti­

microbial agents (Geigy, 1962).
 

*The CAS registry number is 140-49-8.
 



CH3 — C—N C—CH2 Cl 

FIGURE 1
 
CHEMICAL STRUCTURE OF 4'-{CHLOROACETYL)-ACETAIMILIDE
 



Specific production data for 4"-(chloroacetyl)-acetanilide are
 

not available; however, this compound is produced in commercial
 

quantities (in excess of 1000 pounds or $1000 in value annually) by
 

one U.S. company (U.S. International Trade Commission, 1977).
 

The potential for exposure to 4'-(chloroacetyl)-acetanilide
 

is greatest for workers in the chemical and dye manufacturing indus­

tries.
 



II. MATERIALS AND METHODS
 

A. Chemicals
 

Three batches of 4'-(chloroacetyl)-acetanilide were purchased.
 

The first batch was obtained from Carroll Products, Wood River
 

Junction, Rhode Island. Chemical analysis was performed by Midwest
 

Research Institute, Kansas City, Missouri. The experimentally deter­

mined range in melting point of 211° to 213°C closely approximated
 

the literature value of 213° to 214°C (Leiserson and Weissberger,
 

1948). Thin-layer chromatography (TLC) was performed utilizing two
 

solvent systems (i.e., benzene:isopropanol and chloroform:dioxane).
 

Each plate was visualized with ultraviolet light and iodine vapor and
 

revealed the presence of two impurities. The results of elemental
 

analysis deviated from the theoretical (i.e., suggested low carbon
 

and nitrogen content and high chlorine content), based on the molecu­

lar formula of the compound, CjQHiQNC^Cl. High pressure liquid chroma­

tography (HPLC) indicated the presence of one peak with a shoulder at
 

a shorter retention time using one solvent system [i.e., acetonitrile
 

in 0.1 M (NH^^CC^J and a shoulder at a longer retention time using
 

another (i.e., chloroform:hexane). The results of infrared (IR) and
 

nuclear magnetic resonance (MNR) analyses were consistent with those
 

expected based upon the structure of the compound. Ultraviolet/visible
 

(UV/VIS) analysis revealed Xmax at 292.5 and 220.5 nm with respective
 

molar extinction coefficients of approximately 2 x 10̂  and 9.3 x 10̂ .
 

No literature reference was found for comparison.
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A second batch of the compound was purchased from Eastman
 

Kodak Company, Rochester, New York. Chemical analysis was performed
 

by Midwest Research Institute. The results of elemental analysis
 

again deviated from those expected on a theoretical baeis. TLC was
 

performed utilizing two solvent systems (i.e., acetone:chloroform and
 

benzene:isopropanol). Each plate was visualized with ultraviolet
 

light and iodine and each indicated the presence of three contami­

nants, one of greater and two of lesser motility than the major
 

spot. High pressure liquid chromatography indicated the presence of
 

two impurities, accounting for approximately 1.5 perc€>n.t of Che
 

total. The experimentally determined range in melting point of this
 

batch was 214° to 217°C. UV/VIS analysis revealed \,nax at 292 and
 

220 nm with respective molar extinction coefficients of 21 x 10̂ 
 

and 10 x 10̂ . The results of IR and NMR analyses were consistent
 

with those expected based upon the structure of the compound.
 

Another batch of 4'-(chloroacetyl)-acetanilide was purchased
 

from Carroll Products and analyzed by Midwest Research Institute.
 

TLC was performed utilizing two solvent systems (i.e., benzene:
 

isopropenol and chloroform:dioxane). Each plate was visualized with
 

254 and 366 nm ultraviolet light and iodine vapor. Four impurities
 

appeared on the plate developed with the first solvent: system and one
 

impurity appeared on the other. The experimentally determined range
 

in melting point was 214° to 215°C. The results of IR and NMR
 



analyses were consistent with those expected based upon the structure
 

of the compound. UV/VIS analysis revealed ^-max at 221 and 292 nm
 

with respective molar extinction coefficients of 8 x 1CH and 19.2 x
 

103.
 

Throughout this report, the term 4'-(chloroacetyl)-acetanilide
 

is used to represent this material.
 

B. Dietary Preparation
 

The basal laboratory diet for both dosed and control animals
 

consisted of Wayne Lab-Blox® meal (Allied Mills, Inc., Chicago,
 

Illinois). 4'-(Chloroacetyl)-acetanilide was administered to the
 

dosed animals as a component of the diet.
 

The chemical was removed from its container and a proper amount
 

was blended with an aliquot of the ground feed using a mortar and
 

pestle. Once visual homogeneity was attained, the mixture was placed
 

in a 6 kg capacity Patterson-Kelley standard model twin-shell stain­

less steel V-blender along with the remainder of the feed to be pre­

pared. After 20 minutes of blending, the mixtures were placed in
 

double plastic bags and stored in the dark at 4°C. The mixture
 

was prepared once weekly.
 

Dosed feed preparations containing 1000 and 10,000 ppm of
 

4'-(chloroacetyl)-acetanilide were analyzed spectrophotometrically.
 

The mean result immediately after preparation was 101 percent of
 

theoretical (ranging from 92 to 110 percent).
 



C.	 Animals
 

The two animal species, Fischer 344 rats and B6C3F1 mice, used
 

in the carcinogenicity bioassay were obtained through contracts of
 

the Division of Cancer Treatment, National Cancer Institute. Rats
 

were supplied by the Frederick Cancer Research Center, Frederick,
 

Maryland. Mice were supplied by Charles River Breeding Laboratories,
 

Inc., Wilmington, Massachusetts.
 

Rats and mice were approximately 4 weeks old when received.
 

Upon receipt, animals were examined and any obviously ill or runted
 

animals were killed. The remaining animals were quarantined for 2
 

weeks prior to initiation of test. Animals which did not manifest
 

clinical signs of disease were placed on test at this time. Animals
 

were assigned to groups and distributed among cages so that the
 

average body weight per cage was approximately equal for a given
 

species and sex.
 

D. Animal Maintenance
 

Animals were housed by species in rooms with a temperature
 

range of 22° to 26°C and a range in relative humidity of 45 to 55
 

percent. Incoming air was filtered through HEPA filters (Flanders
 

Filters, McLean, Virginia) at a rate of 12 to 15 complete changes of
 

room air per hour. Fluorescent lighting was provided 8 hours per day
 

(9:00	 a.m. to 5:00 p.m.).
 

Rats were housed four per cage by sex and mice were housed five
 

per cage by sex. Throughout the study dosed and control animals of
 



both species were housed in polycarbonate cages (Lab Products, Inc.,
 

Garfield, New Jersey) suspended from aluminum racks. Racks were
 

fitted with a continuous piece of stainless steel mesh over which a
 

sheet of filter paper was firmly secured. Filter paper was changed
 

at 2-week intervals, when the racks were sanitized. Clean cages and
 

bedding were provided twice weekly. Ab-sorb-dri® hardwood chip
 

bedding (Wilner Wood Products Company, Norway, Maine) was used
 

in polycarbonate cages for the entire bioassay.
 

Acidulated water (pH 2.5) was supplied to animals in water
 

bottles. Water bottles were changed and washed twice weekly, and
 

sipper tubes were washed at weekly intervals. During the period of
 

chemical administration, dosed and control animals received treated or
 

untreated Wayne Lab-Blox® meal as appropriate. The feed was supplied
 

in hanging stainless steel hoppers which were refilled three times per
 

week and sanitized weekly. Food and water were available ad libitum
 

for.both species.
 

Dosed and control rats were housed in a room with other rats
 

repaying diets containing 2,4-dimethoxyaniline hydrochloride
 

(54150-69-5) and nithiazide (139-94-6); and with other rats intubated
 

with trimethylphosphate (512-56-1).
 

.„, .Dosed and control mice were housed in a room with mice receiving
 

diets containing nithiazide (139-94-6); 2,4-dimethoxyaniline hydro­

chj.oride (54150-69-5); l-phenyl-3-methyl-5-pyrazolone (89-25-8);
 

*CAS registry numbers are given in parentheses.
 



p-phenylenediamine dihydrochloride (624-18-0); and 4-nitro-o-pheny­

lenediamine (99-56-9); and other mice intubated with 2-(chloromethyl)
 

pyridine hydrochloride (6959-47-3); trimethylphosphate (512-56-1);
 

3-(chloromethyl)pyridine hydrochloride (3099-31-8); and pivalolactone
 

(1955-45-9).
 

E. Selection of Initial Concentrations
 

To establish the concentrations of 4'-(chloroacetyl)-acetanilide
 

for administration to dosed animals in the chronic studies, Subchronic
 

toxicity tests were conducted with both rats and mice. Rats were
 

distributed among eleven groups, each consisting of five, males and
 

five females. 4'-(Chloroacetyl)-acetanilide was incorporated into the
 

basal laboratory diet and supplied ad libitum to nine of the eleven
 

rat groups in concentrations of 1000, 1470, 2150, 3160, 4640, 6810,
 

10,000, 14,700 and 21,500 ppm. The two remaining rat groups served as
 

control groups, receiving only the basal laboratory diet.
 

Mice were distributed among eight groups, each consisting of
 

five males and five females. 4'-(Chloroacetyl)-acetanilide was
 

incorporated into the basal laboratory diet and supplied ad libitum
 

to seven of the eight mouse groups in concentrations of 2150, 3160,
 

4640, 6810, 10,000, 14,700 and 21,500 ppm. The remaining mouse group
 

served as a control group, receiving only the basal laboratory diet.
 

The dosed dietary preparations were administered for a period
 

of 7 weeks, followed by a 1-week observation period during which all
 

animals were fed the basal laboratory diet. Individual body weights
 



and food consumption data were recorded twice weekly throughout the
 

study. Upon termination of the study all survivors were killed and
 

necropsied.
 

The following table indicates the mean body weight gain, relative
 

to controls, survival and incidence of rough coats and arched backs
 

observed in each of the dosed rat groups at the end of the Subchronic
 

test.
 

RAT SUBCHRONIC STUDY RESULTS
 

Observation of Rough
 
** **
 Mean Body Weight Gain (%) Survival Coats and Arched Backs
 

PPM Males Females Males Females Males Females 
__ 

21,500 -57 0/5 1/5 0/5 0/5 
14,700 -150 -85 2/5 2/5 5/5 5/5 
10,000 -125 -62 5/5 5/5 5/5 5/5 
6,810 -27 -37 5/5 5/5 0/5 0/5 
4,640 -40 -28 5/5 5/5 0/5 0/5 
3,160 -59 -23 5/5 5/5 0/5 0/5 
2,150 -14 -9 5/5 5/5 0/5 0/5 
1,470 —9 -2 5/5 5/5 0/5 0/5 
1,000 -4 -5 5/5 5/5 0/5 0/5 

0 
— — 5/5 5/5 0/5 0/5 

The high concentration selected for administration to dosed rats
 

in the chronic bioassay was 2000 ppm.
 

The following table indicates the mean body weight gain, relative
 

to controls, and survival observed in each of the dosed mouse groups
 

at the end of the Subchronic test.
 

+ is indicative of mean body weight gain greater than that of controls,
 
- is indicative of mean body weight gain less than that of controls.
 

**
 Number of animals observed/number of animals originally in group.
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MOUSE SUBCHRONIC STUDY RESULTS
 

* o • 1**
Mean Body Weight Gain (%) Survival
 
Males Females Males Females
 

21,500 +2 -2 5/5 5/5
 
14,700 +6 +5 5/5 5/5
 
10,000 +4 +3 5/5 5/5
 
6,810 -2 -1 5/5 5/5
 
4,640 -1 +2 5/5 5/5
 
3,160 +1 +1 5/5 5/5
 
2,150 -2 +1 5/5 5/5
 

0 5/5 5/5
 
— —
 

No abnormal clinical signs were recorded for any mouse group.
 

The high concentration selected for administration to dosed mice
 

in the chronic bioassay was 10,000 ppm.
 

F. Experimental Design
 

The experimental design parameters for the chronic study (spe­

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

treated and untreated observation periods) are summari2:ed in Tables
 

1 and 2.
 

Rats were approximately 6 weeks old at the time the test was
 

initiated and were placed on test simultaneously. The dietary
 

concentrations of 4'-(chloroacetyl)-acetanilide administered to
 

rats were 2000 and 1000 ppm. Throughout this report those rats
 

receiving the former concentration are referred to as the high dose
 

groups and those receiving the latter concentration are referred to
 

+ is indicative of mean body weight gain greater than that of controls,
 
- is indicative of mean body weight gain less than that of controls.
 
Number of animals observed/number of animals originally in group.
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TABLE 1
 

DESIGN SUMMARY FOR FISCHER 344 RATS
 
4'-(CHLOROACETYL)-ACETANILIDE FEEDING EXPERIMENT
 

MALE
 

CONTROL
 

LOW DOSE
 

HIGH DOSE
 

FEMALE
 

CONTROL
 

LOW DOSE
 

HIGH DOSE
 

INITIAL
GROUP
SIZE

 4'-(CHLOROACETYL)­
 ACE TAN IL IDE 
 CONCENTRATION 

20 0 

50 1000 
0 

1000 
0 

50 2000 
0 

2000 
0 

20 0 

50 1000 
0 

1000 
0 

50 2000 
0 

2000 
0 

Concentrations given in parts per million.
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OBSERVATION PERIOD
 
TREATED UNTREATED
 
(WEEKS) (WEEKS)
 

0 103
 

42
 
15
 

45
 
1
 

42
 
15
 

45
 
1
 

0 103
 

42
 
15
 

45
 
1
 

42
 
15
 

45
 
1
 



TABLE 2
 

DESIGN SUMMARY FOR B6C3F1 MICE
 
4'-(CHLOROACETYD-ACETANILIDE FEEDING EXPERIMENT
 

INITIAL 4'-(CHLOROACETYL)­
GROUP ACETANILIDE 
SIZE CONCENTRATION3 

MALE
 

CONTROL 20 0
 

LOW DOSE 50 5,000
 
0
 

5,000
 

HIGH DOSE 50 10,000
 
0
 

10,000
 

FEMALE
 

CONTROL 20 0
 

LOW DOSE 50 5,000
 
0
 

5,000
 

HIGH DOSE 50 10,000
 
0
 

10,000
 

Concentrations given in parts per million.
 

OBSERVATION PERIOD
 
TREATED UNTREATED
 
(WEEKS) (WEEKS)
 

0 105
 

57
 
15
 

33
 

57
 
15
 

33
 

0 105
 

*
 

57
 
15
 

33
 

57
 
15
 

33
 

13
 



as the low dose groups. Dosed rats were supplied with feed contain­

ing 4'-(chloroacetyl)-acetanilide for the first 42 weeks of the
 

chronic study. Due to a shortage of 4'-(chloroacetyl)-acetanilide,
 

dosed feed was not available for the next 15 weeks. Use of dosed
 

feed was then resumed and continued for 45 weeks, followed by a
 

1-week observation period.
 

All mice were approximately 6 weeks old at the time the test
 

was initiated and were placed on test simultaneously. The dietary
 

concentrations of 4'-(chloroacetyl)-acetanilide administered were
 

10,000 and 5000 ppm. Throughout this report those mice receiving the
 

former concentration are referred to as the high dose groups and
 

those receiving the latter concentration are referred to as the low
 

dose groups. Dosed mice were supplied with feed containing 4'-(chloro­

acetyl)-acetanilide for the first 57 weeks of the chronic study. Due
 

to a shortage of 4'-(chloroacetyl)-acetanilide, dosed feed was not
 

available for the next 15 weeks. Use of dosed feed was then resumed
 

and continued for 33 weeks.
 

G. Clinical and Histopathologic Examinations
 

Animals were weighed immediately prior to initiation of the
 

experiment and body weights were recorded at monthly intervals through­

out the bioassay. All animals were inspected twice daily. Food con­

sumption data were collected at monthly intervals from 20 percent of
 

the animals in each group.
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All moribund animals or animals that developed large, palpable
 

masses that jeopardized their health were killed. A necropsy was
 

performed on each animal regardless of whether it died, was killed
 

when moribund, or was killed at the end of the bioassay. The animals
 

were euthanized with carbon dioxide, and were immediately necropsied.
 

The histopathologic examination consisted of gross and microscopic
 

examination of all major tissues, organs, and gross lesions taken
 

from sacrificed animals and, whenever possible, from animals found
 

dead.
 

Tissues were preserved in a 10 percent neutral buffered formalin
 

solution, embedded in paraffin, sectioned, and stained with hematox­

ylin and eosin prior to microscopic examination.
 

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 (mice), pan­

creas, esophagus, stomach, small intestine, large intestine, kidney,
 

urinary bladder, pituitary, adrenal, thyroid, parathyroid, testis,
 

prostate, brain, uterus, mammary gland, and ovary.
 

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
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animals that were recorded in each group at the time that the test
 

was initiated.
 

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 ob­

servations, 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 de­

scribed 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
 

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) when testing two groups for
 

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

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

histologically. However, when macroscopic examination was required
 

-a"T"
 
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 (dox,
 
....r»
 

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

group to that of a group of treated animals at each dose levell ' 'tftien
 

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 correctiorTwas
 

* . ' ' • . : • . •' r • CM*
 
used, it is discussed in the narrative section. It is not, however,
 

presented in the tables, where the Fisher exact P-values are shown.
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The Cochran-Armitage test for linear trend in proportions, with
 

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

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

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

zero at the one-tailed 0.05 level of significance. Unless otherwise
 

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

lationship. This method also provides a two-tailed test of departure
 

from linear trend.
 

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
 

tumor 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
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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 relativev-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
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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
 

Distinct and consistent dose-related mean body weight depres­

sion was apparent in male rats throughout the bioassay. Female rats
 

evidenced dose-related mean body weight depression from week 62 until
 

termination of the bioassay (Figure 2).
 

No other clinical signs were recorded.
 

B. Survival
 

The estimated probabilities of survival for male and female rats
 

in the control and 4'-(chloroacetyl)-acetanilide-dosed groups are shown
 

in Figure 3. For both males and females, the Tarone test did not indi­

cate a significant positive association between dosage and mortality.
 

For males, the test for departure from linear trend was significant
 

(P = 0.0128) as the Cox test indicated a significant negative associa­

tion in comparing the low dose and control groups.
 

There were adequate numbers of male rats at risk from late-


developing tumors as 72 percent (36/50) of the high dose, 88 percent
 

(44/50) of the low dose, and 65 percent (13/20) of the controls sur­

vived on test until the termination of the study.
 

For female rats, with 92 percent (46/50) of the high dose, 80
 

percent (40/50) of the low dose, and 80 percent (16/20) of the con­

trols surviving on test until the termination of the study, there were
 

adequate numbers at risk from late-developing tumors.
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C. Pathology
 

Histopathologic findings on neoplasms in rats are summarized in
 

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

summarized in Appendix C (Tables Cl and C2).
 

A variety of tumors occurred both in the control and dosed
 

groups. A few neoplasms occurred only in dosed groups or with a
 

greater frequency in dosed groups compared with controls. Alveolar/
 

bronchiolar neoplasms were observed in a slightly increased incidence
 

in high dose males, as shown in the following table:
 

LUNG 
Con­
trol 

Males 
Low
Dose

 High 
 Dose 

Con­
trol

Females 
 Low
 Dose

 High 
 Dose 

No. of Animals with 
Tissues Examined 
Histopathologically (20) (50) (50) (20) (50) (50) 

Alveolar/Bronchiolar 
Adenoma 1(5%) 3(6%) 7(14%) 2(10%) 4(8%) 1(2%) 

Alveolar/Bronchiolar 
Carcinoma 0 1(2%) 1(2%) 0 0 0 

All of the neoplasms which were observed have been reported to occur
 

spontaneously in this strain of rats. None of the neoplasms were
 

considered compound-related.
 

A number of inflammatory and degenerative lesions were encountered
 

both in control and dosed rats. The lesions are all recognized as
 

spontaneous in older rats of this strain, and no nonneoplastic lesions,
 

including those in the kidney, were considered compound-related.
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Based on the results of this pathologic examination, 4'-(chloro­

acetyl)-acetanilide was not carcinogenic in male or female Fischer
 

344 rats under the conditions of this bioassay.
 

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 is included
 

for every type of malignant tumor in either sex where at least two
 

such tumors were observed in at least one of the control or 4'-(chloro­

acetyl)-acetanilide-dosed groups and where such tumors were observed
 

in at least 5 percent of the group.
 

None of the statistical tests for any site in rats of either
 

sex indicated a significant positive association between the adminis­

tration of 4'-(chloroacetyl)-acetanilide and an increased tumor inci­

dence. Thus, at the dose levels used in this experiment, there was
 

no evidence that 4'-(chloroacetyl)-acetanilide was a carcinogen in
 

Fischer 344 rats.
 

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 3 and 4, 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,
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TABLE 3
 

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT
 
SPECIFIC SITES IN MALE RATS TREATED WITH 4'-(CHLOROACETYL)-ACETANILIDE£
 

TOPOGRAPHY: MORPHOLOGY
 

Lung: Alveolar /Bronchiolar Carcinoma
 
or Alveolar/Bronchiolar Adenoma
 

P Values0
 

Relative Risk (Control)
 
Lower Limit
 
Upper Limit
 

Weeks to First Observed Tumor
 

Hematopoietic System: Leukemia or
 
Malignant Lymphoma^3
 

P Values0
 

Relative Risk (Control)
 
Lower Limit
 
Upper Limit
 

Weeks to First Observed Tumor
 

Liver: Hepatocellular Carcinoma or
 
Hepatocellular Adenoma^
 

P Values0
 

Relative Risk (Control)
 
Lower Limit
 
Upper Limit
 

Weeks to First Observed Tumor
 

CONTROL
 

1/20(0.05)
 

N.S.
 

103
 

4/20(0.20)
 

N.S.
 

60
 

1/20(0.05)
 

N.S.
 

94
 

LOW
 
DOSE
 

4/50(0.08)
 

N.S.
 

1.600
 
0.175
 
77.169
 

103
 

7/50(0.14)
 

N.S.
 

0.700
 
0.207
 
2.994
 

88
 

2/50(0.04)
 

N.S.
 

0.800
 
0.045
 
46.273
 

103
 

HIGH
 
DOSE
 

8/50(0.16)
 

N.S.
 

3.200
 
0.482
 

138.771
 

91
 

7/50(0.14)
 

N.S.
 

0.700
 
0.207
 
2.994
 

71
 

3/50(0.06)
 

N.S.
 

1.200
 
0.106
 
61.724
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TOPOGRAPHY: MORPHOLOGY
 

Pituitary: Chromophobe Adenoma
 

P Values0
 

Departure from Linear Trend
 

Relative Risk (Control)
 
Lower Limit
 
Upper Limit
 

Weeks to First Observed Tumor
 

Adrenal: Pheochromocytoma
 

P Values0
 

t-o Relative Risk (Control)
 -J 
Lower Limit
 
Upper Limit
 

Weeks to First Observed Tumor
 

Pancreatic Islets: Islet-Cell
 
Adenoma"
 

P Values0
 

Relative Risk (Control)
 
Lower Limit
 
Upper Limit
 

Weeks to First Observed Tumor
 

TABLE 3 (CONTINUED)
 

CONTROL
 

0/16(0.00)
 

N.S.
 

P = 0.029
 

2/20(0.10)
 

N.S.
 

103
 

0/20(0.00)
 

N.S.
 

LOW
 
DOSE
 

6/40(0.15)
 

N.S.
 

Infinite
 
0.679
 
Infinite
 

103
 

5/50(0.10)
 

N.S.
 

1.000
 
0.184
 
10.007
 

103
 

3/49(0.06)
 

N.S.
 

Infinite
 
0.255
 
Infinite
 

103
 

HIGH
 
DOSE
 

2/44(0.05)
 

N.S.
 

Infinite
 
0.113
 
Infinite
 

95
 

4/50(0.08)
 

N.S.
 

0.800
 
0.128
 
8.436
 

98
 

2/49(0.04)
 

N.S.
 

Infinite
 
0,125
 
Infinite
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TABLE 3 (CONCLUDED) 

LOW HIGH
 
TOPOGRAPHY: MORPHOLOGY CONTROL DOSE DOSE
 

Testis: Interstitial-Cell Tumor 17/19(0.89) 46/50(0.92) 42/50(0.84)
 

P Values0 N.S. N.S. N.S.
 

Relative Risk (Control) 1.028 0.939
 
Lower Limit 0.898 0.817
 
Upper Limit 1.275 1.247
 

Weeks to First Observed Tumor 74 88 93
 

Treated groups received doses of 1000 or 2000 ppm in feed.
 

Number of tumor-bearing animals/number of animals examined at site (proportion).
 

The probability level for the Cochran-Armitage test is given beneath the incidence of tumors in
 
N3 the control group when P < 0.05; otherwise, not significant (N.S.) is indicated. The probability 
CO 

level for the Fisher exact test for the comparison of a treated group with the control group is
 
given beneath the incidence of tumors in the treated group when P < 0.05; otherwise, not signifi­
cant (N.S.) is indicated. For both Cochran-Armitage and Fisher exact tests a negative designa­
tion (N) indicates a lower incidence in the treated group(s) than in the control group.
 

The 95% confidence interval on the relative risk of the treated group to the control group.
 
£
 
The probability level of the test for departure from linear trend is given beneath the control
 
group when P < 0.05.
 



TABLE 4
 

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT
 
SPECIFIC SITES IN FEMALE RATS TREATED WITH 4'-(CHLOROACETYL)-ACETANILIDE'
 

TOPOGRAPHY: MORPHOLOGY
 

Lung: Alveolar /Bronchiolar Adenoma
 

P Values
 
j
 

Relative Risk (Control)
 
Lower Limit
 
Upper Limit
 

Weeks to First Observed Tumor
 

Hematopoietic System: Leukemia or
 
Malignant Lymphoma^
 

P Values0
 

Relative Risk (Control)
 
Lower Limit
 
Upper Limit
 

Weeks to First Observed Tumor
 

Pituitary: Chromophobe Adenoma
 

P Values0
 

Relative Risk (Control)*1
 

Lower Limit
 
Upper Limit
 

Weeks to First Observed Tumor
 

LOW 
CONTROL DOSE 

2/20(0.10) 4/50(0.08) 

N.S. N.S. 

0.800 
0.128 
8.436 

103 96 

4/20(0.20) 6/50(0.12) 

N.S. N.S. 

0.600 
0.164 
2.659 

76 80 

5/18(0.28) 9/44(0.20) 

N.S. N.S. 

0.736 
0.269 
2.491 

76 101 

HIGH
 
DOSE
 

1/50(0.02)
 

N.S.
 

0.200
 
0.004
 
3.681
 

103
 

4/50(0.08)
 

N.S.
 

0.400
 
0.085
 
1.984
 

16/48(0.33)
 

N.S.
 

1.200
 
0.515
 
3.697
 

60 

101 



TOPOGRAPHY: MORPHOLOGY
 

Thyroid: C-Cell Carcinoma or
 
C-Cell Adenomab
 

P Values0
 

Relative Risk (Control)*1
 

Lower Limit
 
Upper Limit
 

Weeks to First Observed Tumor
 

Mammary Gland: Fibroadenoma
 

P Values0
 

Relative Risk (Control)
 
Lower Limit
 
Upper Limit
 

Weeks to First Observed Tumor
 

Mammary Gland: Adenoma NOS or
 
Acinar-Cell Adenoma^
 

P Values0
 

Relative Risk (Control)d
 

Lower Limit
 
Upper Limit
 

Weeks to First Observed Tumor
 

TABLE 4 (CONTINUED) 

CONTROL
 

1/18(0.06)
 

N.S.
 

103
 

2/20(0.10)
 

N.S.
 

103
 

0/20(0.00)
 

N.S.
 

LOW
 
DOSE
 

3/48(0.06)
 

N.S.
 

1.125
 
0.100
 
57.811
 

103
 

3/50(0.06)
 

N.S.
 

0.600
 
0.076
 
6.860
 

97
 

0/50(0.00)
 

N.S.
 

HIGH
 
DOSE
 

2/44(0.05)
 

N.S.
 

0.818
 
0.046
 
47.190
 

103
 

3/50(0.06)
 

N.S.
 

0.600
 
0.076
 
6.860
 

103
 

3/50(0.06)
 

N.S.
 

Infinite
 
0.250
 
Infinite
 

103
 



TABLE 4 (CONCLUDED) 

LOW HIGH 
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE 

Uterus: Endometrial Stromal Polyp 0/20(0.00) 8/50(0.16) 2/50(0.04) 

P Values0 N.S. N.S. N.S. 

Departure from Linear Trend P = 0.009 

Relative Risk (Control) Infinite Infinite 
Lower Limit 0.952 0.123 
Upper Limit Infinite Infinite 

Weeks to First Observed Tumor 99 103 

o 

Treated groups received doses of 1000 or 2000 ppm in feed.
 

Number of tumor-bearing animals/number of animals examined at site (proportion).
 
Q
 

The probability level for the Cochran-Armitage test is given beneath the incidence of tumors in
 
the control group when P < 0.05; otherwise, not significant (N.S.) is indicated. The probability
 
level for the Fisher exact test for the comparison of a treated group with the control group is
 
given beneath the incidence of tumors in the treated group when P < 0.05; otherwise, not signifi­
cant (N.S.) is indicated. For both Cochran-Armitage and Fisher exact tests a negative designa­
tion (N) indicates a lower incidence in the treated group(s) than in the control group.
 

The 95% confidence interval on the relative risk of the treated group to the control group.
 
£

The probability level of the test for departure from linear trend is given beneath the control
 
group when P < 0.05.
 



indicating the theoretical possibility of tumor induction in rats by
 

4'-(chloroacetyl)-acetanilide that could not be established under the
 

conditions of this test.
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IV. CHRONIC TESTING RESULTS: MICE
 

A. Body Weights and Clinical Observations
 

Distinct and consistent dose-related mean body weight depression
 

was apparent in both male and female mice throughout the bioassay
 

(Figure 4).
 

No other clinical signs were recorded.
 

B. Survival
 

The estimated probabilities of survival for male and female mice
 

in the control and 4'-(chloroacetyl)-acetanilide-dosed groups are shown
 

in Figure 5. For both male and female mice, the Tarone test did not
 

indicate a significant positive association between dosage and mortal­

ity. For males the test for departure from linear trend was signifi­

cant (P = 0.0287) as the Cox test indicated a significant negative
 

association in comparing the low dose and control groups.
 

There were adequate numbers of male mice at risk from late-


developing tumors, as 80 percent (40/50) of the high dose, 86 percent
 

(43/50) of the low dose and 65 percent (13/20) of the controls sur­

vived on test until termination of the study.
 

For females, 86 percent (43/50) of the high dose, 78 percent
 

(39/50) of the low dose and 70 percent (14/20) of the controls sur­

vived on test until the termination of the study. Thus, there were
 

adequate numbers of females at risk from late-developing tumors.
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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).
 

A variety of tumors occurred both in the control and dosed
 

groups. A few neoplasms occurred only in dosed groups or with
 

greater frequency in dosed groups compared with controls. Hepato­

cellular adenomas occurred in slightly increased incidences in dosed
 

females compared to controls (i.e., 0/16, 2/44 [5 percent], and
 

*
 
8/50 [16 percent] in the control, low dose, and high dose, respec­

tively). The neoplasms observed have been reported to occur spon­

taneously in this strain of mice. No neoplasms were considered to be
 

compound-related.
 

Nonneoplastic lesions were observed in all groups. They were
 

generally common chronic inflammatory, degenerative, or fibrotic
 

lesions, and none, including those in the kidney, appeared to be
 

compound-related. These lesions were not considered to significantly
 

alter the lifespan of the animals.
 

Based on the results of this pathologic examination, 4'-(chloro­

acetyl)-acetanilide was not carcinogenic in male or female B6C3F1
 

mice under the conditions of this bioassay.
 

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 is included for
 

every type of malignant tumor in either sex where at least two such
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TABLE 5 

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT 
SPECIFIC SITES IN MALE MICE TREATED WITH 4'-(CHLOROACETYL)-ACETANILIDE£ 

LOW
 
TOPOGRAPHYrMORPHOLOGY CONTROL DOSE
 

Lung: Alveolar/Bronchiolar Carcinoma 
or Alveolar/Bronchiolar Adenoma^ 3/19(0.16) 6/44(0.14) 

P Values0 N.S. N.S. 

Relative Risk (Control) 0.864 
Lower Limit 0.213 
Upper Limit 4.945 

Weeks to First Observed Tumor 105 105 
u> 
—I Hematopoietic System: Leukemia or 

Malignant Lymphoma° 1/19(0.05) 5/45(0.11) 

P Values0 N.S. N.S. 

Relative Risk (Control) 2.111 
Lower Limit 0.265 
Upper Limit 97.475 

Weeks to First Observed Tumor 105 25 

Liver: Hepatocellular Carcinoma 
or Hepatocellular Adenoma" 3/19(0.16) 6/45(0.13) 

P Values0 N.S. N.S. 

Relative Risk (Control) 0.844 
Lower Limit 0.208 
Upper Limit 4.841 

Weeks to First Observed Tumor 105 105 

HIGH
 
DOSE
 

4/46(0.09) 

N.S. 

0.551 
0.106 
3.503 

0/47(0.00) 

N.S. 

0.000 
0.000 
7.546 

0/46(0.00) 

N.S. 

0.000 
0.000 
0.679 
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TABLE 5 (CONCLUDED) 

rt 

Treated groups received doses of 5000 or 10,000 ppm in feed. 

Number of tumor-bearing animals/number of animals examined at site (proportion).
 
c
 
The probability level for the Cochran-Armitage test is given beneath the incidence of tumors in 
the control group when P < 0.05; otherwise, not significant (N.S.) is indicated. The probability 
level for the Fisher exact test for the comparison of a treated group with the control group is 
given beneath the incidence of tumors in the treated group when P < 0.05; otherwise, not signifi­
cant (N.S.) is indicated. For both Cochran-Armitage and Fisher exact tests a negative designa­
tion (N) indicates a lower incidence in the treated group(s) than in the control group. 

The 95% confidence interval on the relative risk of the treated group to the control group. 

u> 
oo 
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TABLE 6 

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT
 
SPECIFIC SITES IN FEMALE MICE TREATED WITH 4'-(CHLOROACETYL)-ACETANILIDE£
 

TOPOGRAPHY: MORPHOLOGY
 

Lung: Alveolar/Bronchiolar Carcinoma
 
or Alveolar/Bronchiolar Adenoma*5
 

P Values0
 

Departure from Linear Trende
 

Relative Risk (Control)d
 

Lower Limit
 
Upper Limit
 

OJ Weeks to First Observed Tumor 

Hematopoietic System: Leukemia or
 
Malignant Lymphoma^
 

P Values0
 

Departure from Linear Trend
 

Relative Risk (Control)
 
Lower Limit
 
Upper Limit
 

Weeks to First Observed Tumor
 

Circulatory System: Hemangio sarcoma
 

P Values0
 

Relative Risk (Control)
 
Lower Limit
 
Upper Limit
 

Weeks to First Observed Tumor
 

CONTROL
 

0/15(0.00)
 

N.S.
 

P = 0.026
 

3/16(0.19)
 

P = 0.021(N)
 

P = 0.010
 

—
 

95
 

3/16(0.19)
 

P = 0.003(N)
 

105
 

LOW
 
DOSE
 

5/41(0.12)
 

N.S.
 

Infinite
 
0.492
 
Infinite
 

86
 

15/45(0.33)
 

N.S.
 

1.778
 
0.611
 
8.695
 

82
 

0/45(0.00)
 

P = 0.016(N)
 

0.000
 
0.000
 
0.582
 

HIGH
 
DOSE
 

1/48(0.02)
 

N.S.
 

Infinite
 
0.018
 
Infinite
 

105
 

3/50(0.06)
 

N.S.
 

0.320
 
0.049
 
2.224
 

74
 

0/50(0.00)
 

P = 0.012(N)
 

0.000
 
0.000
 
0.526
 



TABLE 6 (CONCLUDED)
 

TOPOGRAPHY : MORPHOLOGY CONTROL 
LOW 
DOSE 

HIGH 
DOSE 

Liver: Hepatocellular Adenoma 

P Values0 

0/16(0.00) 

P = 0.020 

2/44(0.05) 

N.S. 

8/50(0.16) 

N.S. 

Relative Risk (Control) 
Lower Limit 
Upper Limit 

Infinite 
0.113 

Infinite 

Infinite 
0.775 

Infinite 

Weeks to First Observed Tumor 105 93 

Treated groups received doses of 5000 or 10,000 ppm in feed.
 

Number of tumor-bearing animals/number of animals examined at site (proportion).
 
Q
 

The probability level for the Cochran-Armitage test is given beneath the incidence of tumors in
 
the control group when P < 0.05; otherwise, not significant (N.S.) is indicated. The probability
 
level for the Fisher exact test for the comparison of a treated group with the control group is
 
given beneath the incidence of tumors in the treated group when P < 0.05; otherwise, not signifi­
cant (N.S.) is indicated. For both Cochran-Armitage and Fisher exact tests a negative designa­
tion (N) indicates a lower incidence in the treated group(s) than in the control group.
 

The 95% confidence interval on the relative risk of the treated group to the control group,
 
g

The probability level of the test for departure from linear trend is given beneath the control
 
group when P < 0.05.
 



tumors were observed in at least one of the control or 4'-(chloro­

acetyl)-acetanilide-dosed groups and where such tumors were observed
 

in at least 5 percent of the group.
 

For females the Cochran-Annitage test indicated a significant
 

(P = 0.020) positive association between dose and the incidence of
 

hepatocellular adenomas. However, the Fisher exact tests comparing
 

high dose to control and low dose to control were not significant.
 

None of the statistical tests for any site in male mice indi­

cated a significant positive association between chemical adminis­

tration and tumor incidence.
 

In male mice, the Cochran-Armitage test indicated a significant
 

negative association between dose and the combined incidence of hepa­

tocellular carcinomas or hepatocellular adenomas. The Fisher exact
 

test comparing the high dose group to the control group also indi­

cated a significant negative association at this site.
 

For female mice, the Cochran-Armitage test indicated a signifi­

cant negative association between dose and the incidence of hemangio­

sarcomas of the circulatory system. In addition, the Fisher exact
 

tests comparing low dose to control and high dose to control both
 

indicated a significant negative association. The Cochran-Armitage
 

test also showed a significant negative association between dose and
 

the combined incidence of leukemia or malignant lymphoma. The Fisher
 

exact tests were not significant; however, the test for departure from
 

linear trend was significant (P = 0.010).
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To provide additional insight into the possible carcinogenicity
 

of this compound> 95 percent confidence intervals on the relative
 

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

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

Tables 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
 

4'-(chloroacetyl)-acetanilide that could not be established under the
 

conditions of this test.
 

42
 



V. DISCUSSION
 

There were no significant positive associations between the con­

centrations of 4'-(chloroacetyl)-acetanilide administered and mortality
 

in rats or mice of either sex. Adequate numbers of animals in all
 

groups survived sufficiently long to be at risk from late-developing
 

tumors. Dose-related mean body weight depression was observed for
 

males and females of both species, indicating that the concentrations
 

of 4'-(chloroacetyl)-acetanilide administered to the animals in this
 

bioassay may have approximated the maximum tolerated concentrations.
 

None of the statistical tests for any site in rats of either sex
 

or in male mice indicated a significant positive association between
 

compound administration and tumor incidence. Although there was a
 

significant positive association between the concentration of the
 

compound administered and the incidences of hepatocellular adenomas
 

in female mice, the Fisher exact comparisons were not significant.
 

Under the conditions of this bioassay, 4'-(chloroacetyl)­

acetanilide was not carcinogenic when administered in the diet to
 

Fischer 344 rats or B6C3F1 mice of either sex.
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Review of the Bioassay of 4'-(Chloroacetyl)-Acetanilide* for Carcinogenicity
 
by the Data Evaluation/Risk Assessment Subgroup of the
 

Clearinghouse on Environmental Carcinogens
 

August 31, 1978
 

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

The primary reviewer indicated that 4'-(Chloroacetyl)-Acetanilide
 
was not carcinogenic in rats or mice, under the conditions of test.
 
After a brief description of the experimental design, he said that the
 
study was adequate on which to base the conclusion in the report.
 

The secondary reviewer noted the small number of control animals
 
used. Despite the deficiency, he considered the study to be adequate.
 

A motion was approved unanimously that the report on the bioassay
 
of 4'-(Chloroacetyl)-Acetanilide be accepted as written.
 

Members present were;
 

Arnold Brown (Chairman), University of Wisconsin Medical School
 
Joseph Highland, Environmental Defense Fund
 
Michael Shimkin, University of California at San Diego
 
Louise Strong, University of Texas Health Sciences Center
 

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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APPENDIX A
 

SUMMARY OF THE INCIDENCE OF NEOPLASMS
 
IN RATS TREATED WITH 4'-(CHLOROACETYL)-ACETANILIDE
 





TABLE A1
 
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS TREATED WITH
 

4'-(CHLOROACETYL)-ACETANIUDE 

CONTROL (UNTB) LOU COSE
 
11-1315 11-1313
 

ANIBALS INITIALLY III STUDY 20 50
 
ANIMALS NECROPSIED 20 50
 
ASIMALS EXAMINED HISTOPATHOLOGICALLY** 20 50
 

INTEGOHENTARY SYSTEM 

*SKIN 
PAPILLOMA, NOS 
TRICHOEPITHELIOBA 
SEBACEOOS ADENOCAHCIHOMA 

(20) (50) 

1 (2*) 
1 (2X) 

*SOBCDT TISSUE 
BASAL-CELL TOHCB 
FIBROMA 

(20) (50) 

FIB80SARCCHA 
LIPOMA 
FIBHOADENOMA <5X) 

1
1
 (2%) 
 (2X) 

E1SEIBATORY SYSTEM
 

tLDMG (20) (50)
 
ALVEOLAR/BHONCHIOLAE ADEMOHA 3 (6*)
 
ALVEOLAH/BEONCHIOLAB CARCI10HA
 

HEMATOPOIETIC SYSTEM
 

•MULTIPLE ORGANS (20) (50) 
LEUKEMIA,BOS 1 (5X) 3 <6X) 
ORDirFEREIlTIATZO LEUKEMIA 2 (1 OX) » (8X) 
GRADULOCYTIC LEUKEMIA 1 (5X) 

ISPLEEK (20) (50) 
LEIOMIOSARCCMA, METASTATIC 

iMAMDIBULAR L. HODE (17) (50) 
SQUAHOUS CELL CARCINOMA, BETASIA 1 (2X) 

tHESEKTERIC L. HODE (17) (50) 
LEIOHYOSA8COMA. MBTASTATIC 

* RUBBER OF A N I M A L S BITH TISSUE E X A M I N E D MICROSCOPICALLY 
* N U M B E R OF ANIMALS NECSOPSIED 

"EXCLUDES PARTIALLY AUTOLYZED ANIMALS 

HIGH DOSE
 
11-1311
 

50
 
50
 
50
 

(50)
 
2 («*)
 

(50)
 
<2X)
 

(50)
 
7 (1UX)
 
1 (2«)
 

(50) 
3 (6!() 

(1*9) 
1 (2*) 

1 (2!» 
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CIBCOLATOHY SYSTEM
 

•REAET
 
FIBBOMA
 

DIGESTIVE SYSTEB
 

ILIVEILIVEEE
 
HEPATOCELLOLAHEPATOCELLOLABB ADENOMADENOMAA
 
HEPATOCELLULAHEPATOCELLULABR CABCINOMCABCINOMAA
 
LEIOMYOSABCOBALEIOMYOSABCOBA,, BETASTATIBETASTATICC
 

•PANCREAS
 
ACINAB-CELL CARCINOMA
 

•STOMACH
 
LEIOMYOSARCOBA
 

•SMALL	 INTESTINE
 
LEIOMYOBA
 

URINARY SYSTEM
 

NONE
 

ENDOCBINE SYS1E9
 

fPITUITARY
 
CHEOMOPHOBE ADENOMA
 

4ADBENA1
 
PHEOCH80MOCYTOMA
 

fTHYBOID
 
C-CELL ADENOMA
 
CYSTADENOMA, NOS
 

•PANCREATIC ISLETS
 
IS1BT-CELL ADENOMA
 

BEPBODDC1IVE SYSTEM
 

*MAMMARY GLAND
 
FIBgOA PB, NOMA
 

TABLE A1 (CONTINUED)
 

CONTBOL (ONTB) LOS DOSE HIGH DOSE
 
11-1315 11-1313 11-1311
 

(20)	 (50) (50)

1 (2X)
 

(20(20))	 (50(50)) (50(50))
 
22 (4X(4X)) 22 (4X(4X))
 

11	 (5X(5X)) 11 (2X(2X))
 
(2X
11	 <2X))
 

(20)	 (49) (49)
 
1 <2X)
 

(20)	 (49)
 
1 <2X)
 

(20)	 (49) (48)
 
1 (2X)
 

(16)	 (10) (44)
 
6 (15X) 2 (5X)
 

(20)	 (50) (50)
 
2 <10X) 5 (10X) 4 <8X)
 

(17)	 (48) (49)
 
2	 (4X) 1 <2X)
 

1 (2X)
 

(20)	 (49) (49)
 
3 (6X) 2 (4*)
 

(20)	 (50) (50)
 

t	 NOBBER OF ANIMALS KITH TISSDI EXAMINED HICROSCOPICALLY
 
* NUMBER OF ANIMALS NECROPSIED
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TABLE A1 (CONTINUED)
 

CONTROL (ONIB) 100 DOSE
 
11-1315 11-1313
 

ITESTIS (19) (50)
 
INTESSTITIAL-CELL TUMOB 17 (89X) 46 (92X)
 

NEBVOUS SYSIEH
 

tBBAIN l20) (50)
 
GLIOMA, NOS
 

SPECIAL SENSE ORGANS
 

*EYE (20) (50)
 
SQBAMOOS CELL CARCINOMA 1 (2*)
 

HDSCDLOSKELETAL SYSTEM
 

NONE
 

BODY CAVITIES
 

*PBHITONEUM (20) (50)
 
BESOTHELICMA, NOS 1 (5X)
 

*PLEUBA (20) (50)
 
ALVEOLAH/ERONCHIOLAB CA, HETAS1A
 

*PEBICARDIOM (20) (50)
 
ALVEOLAB/BBONCHIOLAB CA, METAS1A
 

*BESEHTEEY (20) (50)
 
LEIOMYOSAECOMA, METASTATIC
 

AIL OTHER SYSTEMS
 

t BOBBER OP ASIMALS HITH TISSUE EXAMINED MICROSCOPICALLY
 
* NUMBER OF ANIMALS NECBOPSIED
 

HIGH DOSE
 
11-1311
 

(50)
 
42 (84*)
 

(<»9)
 
1 (2%)
 

(50)
 

(50)
 

(50)
 
1 (2X)
 

(50)
 
1 (2X)
 

(50)
 
1 <2X)
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TABLE A1 (CONCLUDED)
 

CONTHOL (UNTH) LOU DOSE HIGH DOSE
 
11-1315 11-1313 11-1311
 

ANIMAL DISPOSITION SUMMARY
 

ANIMALS INITIALLY IN STUDY 20 50 50
 
NATOSAL DEATHS
 
MORIBUND SACRIFICE
 
SCHEDULED SACRIFICE
 
ACCIDENTALLY KILLED
 
TERMINAL SACRIFICE 13 36
 
ANIMAL MISSING
 

INCLUDES AU10LYZED ANIMALS
 

TUMOE SUMMARY
 

TCTAL ANIMALS HITH PEIMAEY lUHCRS* 19 50 us
 
TOTAL PRIMARY TUHOES 27 83 78
 

TOTAL ANIMALS HITH BENIGN TUMOES 17 H5
 
TOTAL BENIGN TUMORS 21 72 65
 

TOTAL ANIMALS HITH MALIGNANT TUMCRS 10 12
 
TOTAL MALIGNANT TUMORS 11 13
 

TOTAL ANIMALS KITH SECONDARY THMCSSf 1 2
 
TOTAL SECONDARY TUMORS 1 6
 

TOTAL ANIMALS KITH TUMORS UNCERTAIN­
BENIGN OR MALIGNANT 1
 
TOTAL UNCERTAIN TUMORS 1
 

TOTAL ANIMAIS HITH TUMORS UNCEBTAIN­
EBIHAEY OR METASTATIC
 
TOTAL UNCERTAIN TOMOBS
 

* PRIMARY TUMORS: ALL TUMOES EXCEPT SECONDARY TUMOES
 
* SECONDARY TUMORS: METASTATIC TUHOSS OE TUMOES INVASIVE INTO AN ADJACENT ORGAN
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TABLE A2
 
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS TREATED WITH
 

4'-(CHLOROACETYL)-ACETANILIDE 

CCSTRCL (UNTB) L0» COSE HIGH DOSE
 
11-1316 11-1311 11-1312
 

ANIMALS INITIALLY IS STUDY 20 50 50
 
ANIMALS NECROJSIED 20 50 50
 
ANIMALS EXAMINED HISTOPATHCLOGICALIY** 20 50 50
 

INTEGUMENTARY SYSTEM 

*SKIN (20) (50) (50)
 
THICHOEPITHELIOMA 1 (2!l)
 

*SUBCOT TISSDE (20) (50) (50)
 
FIBROMA 1 (2X)
 
FIBHOSARCOMA 1 (2*)
 
OSTEOSABCOMA 1 (2)1)
 

RESPIRATORY SYSTEM
 

fLUNG (20) (50) (50)
 
ALVEOLA8/ERONCHIOLAR ADENCHA 2 (10X) <4 (8X) 1 (2JI)
 
PBEOCHBOMOCYTOMA, METASTATIC 1 (2X)
 
OSTEOSARCOMA, METASTATIC 1 (2»)
 

HEHATOPOIETIC SYSTEM
 

•MULTIPLE ORGANS (20) (50) (50)
 
LEUKEMIA,NOS 2 (10X) 3 (6X) 1 (2X)
 
ONDIFFEBEN1IATED LEUKEMIA 2 (1 OX) 2 (4X) 1 (2»)
 

•LIVBR	 (20) (1(9) (50)
 
DNDIFFBRENTIATED LEUKEMIA 1 (2X) 2 (UX)
 

CIRCULATORY SYSTEM
 

HONE
 

DIGESTIVE SYSTEM
 

ILIVER (20) (49) (50)
 
_ADENOMA 1 (5X1 1 (2XJ 1 (2X1
 

t HUMBER OF ASIHALS KITH TISSUE E X A M I N E D MICROSCOPICALLY 
* NOHBER OF ANIMALS NECROPSIED 
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS 
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TABLE A2 (CONTINUED)
 

CONTROL (DNTB) LOR DOSE HIGH DOSE
 
11-1316 11-1314 11-1312
 

• SMALL INTESTINE (19) (50) (50)
 
LEIOHYOHA 1 (2X)
 

DBINABX SYSTEM
 

tOHIHARY BLADDER (18) (45) (<)7)
 
PAPILLONA, NOS 1 (2X)
 

EIDOCBINE SYSTEM
 

IPITOITABY (18) <4«)
 
CHBOHOPHOBE ADENOHA 5 (28X) 9 (20X) 16 (33X)
 

*ADBENAL (20) (49) (50)
 
COBTICAL ADENOMA 1 <5X)
 
PREOCHBOHOCYTOHA 2 («)
 
PHEOCRBOHOCYTOMA, MALIGNANT 1 <2X)
 

tTBYROID (18) (48)
 
POLLICULAR-CELL ADENOHA 1 (2X)
 
C-CELL ADENOHA 1 (2X) 2 (5X)
 
C-CELL CARCINOMA 1 <6X) 2 (4X)
 

REPRODDCTIVE SYSTEM
 

*HAHHARY GLAND (20) (50) (50)
 
ADENOHA, NOS 2 (4X)
 
ACINAR-CEIL ADENOMA 1 (2X)
 
PIBROADENOHA 2 <10«) 3 (6«) 3 (6X)
 

iOTERDS (20) (50) (50)
 
EHDOMETBIAL STBCHAL EOLYf 8 (16X) 2 (4X)
 

IUTEBOS/EHDOHETRIDB (20) (50) (50)
 
CYSTADENOMA, NOS 1 (2X)
 

SERVOUS SYSTEM
 

•BBAIR	 (20) (50) (50)
 
ASTBOCYTOMA 1 <2X)
 

SPECIAL SEISE OBGANE
 

NONE
 

• NUMBER Of ANIMALS WITH TISSOE EXAMINED MICROSCOPICALLY
 
* NDMBEB OF ANIMALS NECBOPSIED
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TABLE A2 (CONTINUED) 

CONTROL ( U N T R ) LOW COSE HIGH DOSE 
11-1316 11-1314 11-1312 

MUSCULOSKELEIAL SYSTEM
 

SONE
 

BODY CAVITIES
 

*MESENTERY (20) (50) (50)
 
SARCOMA, DOS 1 (2%)
 

ALL OTHER SYSTEMS
 

NONE
 

ANIHAL DISPOSITION SUMMARY
 

ANIMALS INITIALLY IN STUDY 20 50 50
 
NATURAL DEATHS 3 8
 
MORIBUND SACRIFICE 1 2
 
SCHEDULED SACRIFICE
 
ACCIDENTALLY KILLED
 
TERMINAL SACRIFICE 16 40
 
ANIMAL MISSING
 

a. TNCiDPES ADIgLTJEJ). AJHHA,LS
 

* NDMBEB OF ASIBALS WITH TISSUE EXAMINED MICROSCOPICALLY
 
* NUHBEB OF ANIMALS NECROPSIED
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TABLE A2 (CONCLUDED)
 

CONTROL (UNTK) LOU DOSE HIGH DOSE 
11-1316 11-131» 11-1312 

TUMOR SUMNABY
 

TOTAL ANIMALS WITH EBIMABY IDMCBS* 11 31 29
 
TOTAL PRIMARY TUMORS 16 38
 

TOTAL ANIMALS ilTH BENIGN IUBCES 9 23 24
 
TOTAL BENIGN TUMORS 11 30 32
 

TOTAL ANIMALS WITH MALIGNANT TUMCBS 5 11 6
 
TOTAL MALIGNANT TOMOBS 5 11 6
 

TOTAL ANIMALS KITH SECONDARY TUMCBS* 1 1
 
TOTAL SECONDABY TDMOBS 1 1
 

TOTAL ANIMALS BITH TUMORS UNCERTAIN­
BENIGN OB MALIGNANT
 
TOTAL UNCERTAIN TUMORS
 

TOTAL ANIMALS WITH TUMORS UNCER1AIN­
FBIHARY OR BETASTATIC
 
TOTAL UNCERTAIN TUMORS
 

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
 
f SECONDARY 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 4'-(CHLOROACETYL)-ACETANILIDE
 





TABLE B1
 
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE TREATED WITH
 

4'-(CHLOROACETYL)-ACETANILIDE 

CONTROL (ONTE) 
22-2315 

LOH ECSE 
22-2313 

HIGH DOSE 
22-2311 

ANIHAIS INITIALLY IN STUDY 
ANIMALS HISSING 
ANIMALS NECBOPSIED 
ANIHA1S EXAMINED HISTOPATHCLOGICALLY** 

20 
1 

19 
19 

50 
5 

l»5 
45 

50 
3 
47 
47 

I8TIGOMENTABY SYSTEM 

NONE 

BESEIRATORY SYSTEM 

fLDNG
ALVEOLAR/ERONCHIOLAH ADENOMA
ALVEOLAB/BRONCRIOLAE CARCINOMA

 (19)
 2 (11*)
 1 (5X)

 (44)
 5 (11%)
 1 (21)

 (46) 
3 (7X) 
1 (2X) 

HEHATOPOIETIC SYSTEM 

*HOLTIPLE ORGANS
MALIGNANT LYMPHCMA, NOS
SALIG.LYMPHOMA, HISTIOCYTIC TYPE
MALIGNANT LYMPHOMA, MIXED TYPE

 (19)

 1 (5X) 

 (45)
 2 (4X) 

1 (2«) 

 (47) 

IMESENTERIC L. NODE
HEHANSIOSARCOMA
MALIGNANT LYMPHOMA, NOS

 (16)
 1 (6*) 

 (44)

 1 (2X) 

 (43) 

fTHYHOS
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE

 (1) (4)
 1 (25*) 

 (1) 

CIRCOLATOBY SYSTEM 

NONE 

DIGESTIVE SYSTEM 

ILIVEB (19)
3 (16*1
 (45)

 4 I9%1 
 (46) 

» NOMBEE OF A N I M A L S W I T H TISSU! E X A M I N E D
* N U M B E R OF A N I M A L S NECBOPSIED 
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS 

 BICRCSCCPICALLY 
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TABLE B1 (CONTINUED) 

CONTROL (BNTR)
22-2315

 LOW DOSE
 22-2313

 HIGH DOSE 
 22-2311 

HEPATOCELLULAB CARCINOMA
HEHANGIOMA
HEBANGTOSARCOMA, MBTASTA1IC

tSTOHACH
PAFILLCHA, NOS

iDUODEHOM
ADENOCARCINOHA, NOS

 1 (5X) 
1 (5*) 

 (19)

 (19)

 2 (4X) 

 (42)
 1 (2%) 

 (42)
 1 (2X) 

 (46) 

 (45) 

UBINABY SYSTEM 

NOME 

ENOOCBIME SYSTEM 

*ADEEHAI
CORTICAL ADENOMA
PHEOCRBOMOCYTOMA

fPAHCBEATIC ISLETS
ISLET-CELL ADENOMA

 (19)

 (19)
 1 (5X) 

 (42)
 1

 (45)

 (2X) 
 (13) 

1 (2X) 

 (45) 

BEPBODDCTIVE SYSTEM 

NONE 

NBBVOnS SYSTEM 

NONE 

SPECIAL SENSE ORGANS 

*EAH
MALIGNANT MELANOMA
 (19)

 1 (5X) 
 (45) (47) 

MOSCOLOSKEIETAL SYSTEM 

NONE 

BODY CAVITIES 

...PfiflB

i NUMBER OF ANIMALS HITH TISSUE EXAMINED MICROSCOPICALLY 
* SOMBER OF ANIMALS NECEOPSIED 

__ 
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TABLE B1 (CONCLUDED)
 

CONTROL (DNT8) LOW COSE HIGH DOSE
 
22-2315 22-2313 22-2311
 

ALL OTHER SYSTEMS
 

BOMB
 

ANIBAL DISPOSITION SUMMARY
 

ANIHALS INITIALLY IN STUDY 20 50 50
 
NATURAL DEATHS 5 5 8
 
MORIBUND SACRIFICE 2 1
 
SCHEDULED SACRIFICE
 
ACCIDENTALLY KILLED
 
TERMINAL SACRIFICE 12 to 38
 
ANIHAL HISSING 1 5 3
 

INCLUDES AHTOLYZED ANIHALS
 

TUtlCH SUMMARY
 

TOTAL ANIMALS MITH PRIMARY TUMORS* 9 19 5
 
TOTAL PRIMARY TUHOBS 11 20 5
 

TOTAL ANIHALS WITH BENIGN TUBORS 5 11 t
 
TOTAL BENIGN TOHORS 7 11 ft
 

TOTAL ANIMALS WITH MALIGNANT TOHORS i| 9 1
 
TOTAL MALIGNANT TUMORS t 9 1
 

TOTAL ANIMALS WITH SECONDARY TUMORS* 1
 
TOTAL SECONDARY TDMORS 1
 

TOTAL ANIMALS WITH TUMORS UNCERTAIN­
BENIGN OB MALIGNANT
 
TOTAL UNCERTAIN TUMORS
 

TOTAL ANIMALS WITH TUMORS UNCERTAIN­
PRIMARY OR BETASTATIC
 
TOTAL UNCERTAIN TUMORS
 

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
 
f SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGA.N
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TABLE B2 
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE TREATED WITH 

4'-(CHLOROACETYL)-ACETANILIDE 

1:ONTE01 <ON1R] 
22-2316 

I LOU BCSE 
22-2314 

HIGH OOSE 
22-2312 

AKIHALS INITIALLY IN STUDY 
ANIMALS MISSING 
ANIMALS NECBOPSIED 
ANIHAtS EXAMINED HISTOPATHOLOGICAL1Y** 

20 
4 

16 
16 

50 
5 

45 
45 

50 

50 
50 

INTIGOMENTAHY SYSTEM
 

NOME
 

RESPIRATORY SYSTEM
 

tLUHG (15) (11)
 
ALVEOLAR/EBONCHIOLAB ADENOMA 5 (12X)
 
ALVEOLAR/ERCNCHIOLAB CARCINOMA
 

HEHATOPOIETIC SYSTEM
 

*HOLTIPLE ORGANS (16) (K5) (50)
 
MALIGNANT LYMPHCMA, DOS (11%) 2 (4X)
 
BALIG.LYMPHOMA, LYMPHOCYTIC TYEE (I**)
 
MALIG.LYMPHOBA, HISTIOCY1IC TYPE 1 (2X) 1 (2X)
 
MALIGNANT LYMPHOMA, MIXED TYPE 2 <13X) 3 (7S)
 
LEUKEMIA, DOS 1 (2&) 1 (2X)
 
nNDIPFEHENTIATED LEUKEMIA 1 (2X)
 
LYBPHOCYTIC LEUKEMIA 1 (2«)
 

• SPLEEN (16) (13) (47)
 
HEMANGIOSARCOMA 2 (13*)
 
MALIGNANT LYMPHOHA, MIXEE TYPE 1 <6X)
 

tLYMPH NODE (16) (49)
 
MALIGNANT LYMPHCMA, 80S 1 (2%)
 

CIRCULATORY SYSTEM
 

_JifflUL
 

* N D M B E R OF A N I M A L S WITH TISSOI E X A M I N E D M I C R O S C O P I C A L L Y 
* N U M B E R Of A N I M A L S NECEQPS_!E_D 
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS 
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TABLE B2 (CONTINUED) 

CONTROL (ON1H)
22-2316

 LOB DOSE
 22-2314

 HIGH DOSE 
 22-2312. 

DIGESTIVE SYSTEM 

tLIVEE
HEPATOCELLULAR ADENOMA
HEMANGIOSARCOMA

tSBALL INTESTINE
ADENOBATOUS POLYP, NOS

 (16)

 1 (6X) 

 (14)

 (44)
 2 (5X)

 (42)

 (50) 
8 (1S%) 

 (18) 
1 (2il) 

ORISABY SYSTEM 

NONE 

ENDOCRINE SYSTEM 

tPITOITARY
CHROMOPHOEE A D E N O H A

 (9) ( 2 M )
 1 (4*) 

 (20) 

REPRODUCTIVE SYSTEM 

NONE 

NEBVODS SYSTEM 

NONE 

SFECIAL SENSE ORGANS 

NONE 

HDSCDLOSKEIETAL SYSTEM 

NONE 

BCDY CAVITIES 

NONE 

ALL OTHEB SYSTEMS 

NONE 

t NDHBES OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
* NUMBER OF ANIMALS NECBOPSIED 
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ANIMAL DISPOSITION SUMMARY
 

AHIHALS INITIALLY IN STUDY

NATURAL DEATHS

H08IBOND SACRIFICE
 
SCHEDULED SACRIFICE
 
ACCIDENTALLY KILLED
 
TERMINAL SACRIFICE

AHIMAL HISSING


3 INCLUDES AOTOLYZED ANIMALS
 

TUMOR SUMMARY
 

TOTAL ANIMALS ilTH PKIMAEY 1DHCSS*

TOTAL PRIMARY TUMORS


TOTAL ANIMALS KITH BENIGN TUMORS

TOTAL BENIGN TOMORS


TOTAL ANIMALS WITH MALIGNANT TOMCRS

TOTAL MALIGNANT TOMORS


TOTAL ANIMALS WITH SECONDARY TUHCRSf
 
TOTAL SECONDARY TUMORS
 

TOTAL ANIMALS WITH TUMORS UNCERTAIN­
BENIGN OR MALIGNANT
 
TOTAL UNCERTAIN TUMORS
 

TOTAL ANIMALS BITH TUHORS UNCERTAIN­
PBIMABY OP METASTATIC
 
TOTAL UNCERTAIN TUMORS
 

TABLE B2 (CONCLUDED)
 

CONTROL(ONTK)

22-2316


 20

 2


 14

 4


 6

 6


 6

 6


 L0» DOSE HIGH DOSE 
 22-2314 22-2312 

 50 50 
 10 7 

 35 143 
5 

 21 12 
 23 14 

8 9 
8 9 

 15 4 
 15 5 

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
 
t SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
 

B-8
 



APPENDIX C
 

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
 
LESIONS IN RATS TREATED WITH 4'-(CHLOROACETYD-ACETANILIDE
 





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

4MCHLOROACETYD-ACETANILIDE 

CCN1ROL (UNTR) 
11-1315 

LOR COSE 
11-1313 

ANIMALS INITIALLY IN STUDY 
ANIMALS NECSOPSIED 
ANIMALS EXAMINED HISTOPATHCLCGICALLY** 

20 
20 
20 

50 
50 
50 

INTEGUMENTARY SYSTEM
 

*SOBCUT TISSUE (20) (50)
 
EDEMA, NOS
 

RESPIRATORY SYSTEM
 

ILUNG (20) (50)
 
ERONCHOPNEUMONIA, NOS
 
INFLAMMATION, NOS 1 (5X)
 
PNEUMONIA, ASPIRATION 1 (2X)
 
BRONCHOPNEUMONIA, ACDTE 1 (5X)
 
INFLAMMATION, ACUTE FOCAL 1 (2X)
 
PNEUMONIA, CHRONIC MUEINE 3 <6X)
 
HYPEBPLASIA, ADENOMATOUS 1 <5X) 2 (UX)
 

HEHATOPOIETIC SYSTEM
 
*
 

*BONE HAS BOH (19) (50)
 
BYELOFIBROSIS
 
HYEERPLASIA, HEMATOPOIETIC
 

tSPLEEN (20) (50)
 
INFARCT, NOS 1 (2X)
 
HYPERPLAEIA, RITICULDB CELL
 

tHESENTERIC L. NODI (17) (50)
 
INFLAMMATION, SUPPURATIVE
 

CIRCULATORY SYSTEM
 

•HEART (20) (50)


t NDBBER OF A N I M A L S BITH T I S S U E E X A M I N E D M I C R O S C O P I C A L L Y 
* NUMBER OF A N I M A L S NECROPSIED 
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS 

HIGH DOSE
 
11-1311
 

50
 
50
 
50
 

(50)
 
1 <2X)
 

(50)
 
1 <2X)
 

1 <2X)
 

11 (22X)
 
1 <2X)
 

(50)
 
1 <2X)
 
1 (2X)
 

<U9)
 

1 (2X)
 

(U9)
 
1 (2X)
 

 (50)
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TABLE C1 (CONTINUED)
 

HIGH DOSE
 
11-1311
 

1 (2X)
 

(50)
 
6 (12X)
 

(50)
 

(50)
 

1 (8X)
 

(50)
 

(50)
 
1 (2X)
 

(50)
 
1 (2X)
 

(19)
 

1 (2X)
 

1 (2X)
 

(19)
 

(17)
 
1 (2X)
 

1 (2*)
 
10 (20X)
 

THBOHBOS, ORGANIZED
 

•MYOCARDIUM
 
PIBBOSIS
 
PIBBOSIS, POCAL
 

•ENDOCARDIUM
 
INFLAMMATION, ACUTE
 

DIGESTIVE SYSIEH
 

tLIVEB
 
CHOLANGIOFIBEOSIS
 
NECBOSIS, FOCAL
 
METABOBPHOSIS FATTY
 
HYPEEPLASIA, FOCAL
 

•LIT EH/CENTR ILOBOLAfi
 
METAHOBPHOSIS FATTY
 

ILIVEB/PEEIPOBTAL
 
HECBOSIS, NOS
 

fBILE DOCT *
 
HTPEKPLASIA, NOS
 

IPANCBEAS
 
INFLAMMATION, CHRONIC FOCAI
 
FIBBOSIS
 
PIBBOSIS, POCAL
 

fPANCBEATIC DOCT
 
FIBBOSIS
 

•PAHCBEATIC ACINOS
 
HYPEBPLASIA, POCAL
 

•STOMACH
 
OLCEB, NOS
 

tCOLON
 
OLCER, CHBONIC
 
NEMATODIASIS
 

CONTROL (ONTR)
 
11-1315
 

(20)
 
3 (15X)
 
1 (5X)
 

(20)
 

(20)
 
1 (5X)
 

1 <5X)
 

(20)
 
2 (10X)
 

(20)
 

(20)
 
1 (5X)
 

(20)
 

(20)
 

(20)
 

(20)
 

(20)
 

1 (2.0X1
 

LOU DOSE
 
11-1313
 

(50)
 
2 (IX)
 
1 <2X)
 

(50)
 
1 (2X)
 

(50)
 

1 (8X)
 
1 (2X)
 

(50)
 

(50)
 

(50)
 

1 (2X)
 
1 <2X)
 
1 <2X)
 

(19,
 

1 (2X)
 

(19)
 

(19)
 

# NUMBEE OF ANIMALS KITH TISSOE EXAHINEE BICSCSCOEICALLY
 
* KOHBER OF ANIMALS NECROFSIED
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ATBOEHY, SOS
 

URINARY SYSTEM
 

*KIDNEY
 
CYST, NOS
 
INFLAMMATION, NOS
 
INFLAMMATION, CHRONIC
 
NEPHBOPATHY, TOXIC
 

tOBINAHY ELADDEB
 
POLYP, INELAMMATOEY
 

HNDOCBINE SYSTEM
 

tPITDITABY
 
CYST, NOS
 
HYPEBPLASIA, CHBOMOPHOBE-CIIL
 
METAPLASIA, OSSEOOS
 

*ADBENAL MEDULLA
 
HYPEBPLASIA, NOS
 
HYPEEPLASIA, FOCAL
 

fTHYBOID
 
FOLLICULAB CYST, NOS
 
HYPEBPLASIA, C-CELL
 

tPABATHYBOID
 
HYPEBPLASIA, NOS
 

tPANCBBATIC ISLETS
 
HYPEEPLASIA, NOS
 
HYPEBPLASIA, FOCAL
 

HEPBODOCTIVE SYSTEM
 

*PBOSTATE
 
INFLAMMATION, SBPPOBATIVE
 

•SEMINAL	 VESICLE
 
AftSCJSS. 80S
 

TABLE C1 (CONTINUED)
 

CONTROL (ONTB) LOW COSE HIGH DOSE
 
11-1315 11-1313 11-1311
 

1 (2*>
 

(20)	 (50) (50)
 
1 (2X)
 

1 (5X)
 
9 <U5X) 11 (28X) 5 (10X11
 
1 <5X)
 

(18)	 (13) (16)
 
1 (2X)
 

(16)	 (10) (11)
 
1 <3X)
 

1	 (6X) 2 (5X) 1 (2X)
 
1 (3X)
 

(20)	 (50) (50)
 
1 (2X)
 
1 (2X)
 

(17)	 (18) (19)
 
1 (2X
 
1 (8X 1 <2X)
 

(10)	 (35) (25)
 
1 (3X)
 

(20)	 (19) (19)
 
1 (2X)
 
1 (2X) 1 (2X)
 

(11)	 (13) 

(20)	 (50) (50) 
1 <?*' 

* NOHBEB OF ANIHALS KITH TISSUE EXAMINED RICBCSCCPICALLY
 
* HUHBBS OF ANIMALS NECBOPSIEO
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TABLE C1 (CONCLUDED) 

CONTROL (ONIB) LOW DOSE HIGH DOSE 
11-1315 11-1313 11-1311 

tTESTIS (19) (50) (50)
 
ATROPHY, DOS 3 (16X) 1 (8X) 7 (UX)
 
HYPERPLASIA, INTERSTITIAL CEIL 1 (2X) 2 (I**)
 

HIRVODS SYSTEM
 

tEEAIN (20) (50) (49)
 
COHPRESSION 1 (2%)
 
ATROPHY, PRESSURE 1 (2X)
 

(MEDULLA OBLONGATA (20) (50) (49)
 
ABSCESS, BOS 1 (5X)
 

SPECIAL SENSE ORGANS
 

NONE
 

HOSCOLOSKELETAL SYSTEH
 

NONE
 

BODY CAVITIES
 

*HESEHTERY (20) (50) (50)
 
NECROSIS, FAT 1 (5X)
 

ALL OTHER SYS1EHS
 

NONE
 

SPECIAL HOREHCLOGY SURMARY
 

NONE
 

* 1IOBBER Of AHIBALS KITH TISSOI EXAMINED HICRCSCOPICALLY
 
* NUMBER OF ANIMALS NECROPSIED
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TABLE C2 
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS TREATED WITH 

4'-(CHLOROACETYL)-ACETANILIDE 

AHIHALS INITIALLY IN STUDY
 
ANIMALS NECEOESIED
 
JNIBALS EXAMINED HISTOPATHOLOGICALLY**
 

INTtGUBENTARY SYSTEM
 

NONE
 

RESEIBATCEY SYSTEM
 

ILUNG
 
PNEUMONIA, ASPIRATION
 
PNEUMONIA, CHRONIC HURINE
 
HYPEHPLASIA, ADENOMATOUS
 
HYPERPLASIA, ALVEOLAR EPITHELIUM
 

*LUNG/ALVEOLI
 
HYPERTROPHY, NOS
 

HHHATOFOIETIC SYSTEM
 

*SPLEEN
 
R O P T U R E
 
HYPERPLASIA, RITICULUM CELL
 

CIRCOLATCRY SYSTEM
 

t M Y O C A B D I O M 
INFLAHHATION, NCS
 
INFLAMMATION, FOCAL
 
FIBROSIS
 

DIGESTIVE SYSTEM 

t S A L I V A R Y G L A N D
 
FJBfjpgJS
 

CONTROL (UN1B)

11-1316


20
 
20
 
20
 

(20)
 
1 (5%)
 

(20)
 

(20)
 

1 (5X)
 

(20) 

(20) 

 LOU DOSE HIGH DOSE
 
 11-131U 11-1312
 

50 50
 
50 50
 
50 50
 

(50)	 (50)
 
2 (KX) 2 (4%)
 

8 (16%)
 
1 <2X)
 
1 (2X>
 

(50)	 (50)
 
1 (2X)
 

(U5)
 
1 (2X)
 

(50)	 (50)
 
1 (2X)
 

1 (2X) 
2 («%) 

(19) (50) 

*	 NUMBER OF ANIMALS WITH TISSUI E X A M I N E D MICROSCOPICALLY 
* .NUMBER OF A N I M A L S N E C R O P S I E B 
**BXCLUDES PARTIALLY AUTOLYZED ANIMALS 
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TABLE C2 (CONTINUED) 

CONTROL (ONTR) LOR DOSE HIGH DOSE 
11-1316 11-1314 11-1312 

HYPERPLASIA, EPITHELIAL 1 (2X)
 

ILIVER (20) (49) (50) 
THROMBOSIS, NOS 1 <2X) 
FIBROSIS 1 (5X) 
DEGENERATION, NOS <2X) 
NECROSIS, FOCAL 1 (2X) 
METAMOREHOSIS FATTY 2 (10X) 1 (2X) 
HEHATOPOIESIS 1 (5X) 

tLIVER/CENTRILOBOLAR (20) (49) (50)
 
NECROSIS, NOS (2X)
 

tBILE DUCT (20) (49) (50) 
INFLAMMATION, CHRONIC 
FIBHOSIS 1 <2X) 
HYPERPLASIA, NOS 1 (2X) 1 (2X) 
HYPERPLASIA, FOCAL 1 (2X) 

IPANCREAS (19) (46) (49)
 
FIBROSIS, FOCAL 1 (2X) 1 (2X)
 

tCOLON (20) (49) (50)
 
PARASITISM 2 (10X) 11 (22X) 11 (22X)
 

ORINARY SYSTEM
 

IKIDNEY (20) (50) (50)
 
CALCOLDS, NOS 1 <2X)
 
PYELONEPHRITIS, NOS 1 (2X)
 
INFLAMMATION, CHRONIC 2 <4X) 3 (6X)
 
PYELONEPHRITIS. HEALED 1 (5 %)
 
FIBHOSIS 1 (2X)
 
NBPHROPATHY, TOXIC 1 (2X)
 
NECROSIS, MEDULLARY 1 <5X)
 

tORINARY BLADDER (18) (45) (47)
 
CALCULUS, NOS 1 (6X)
 
INFLAMHATION, CHRONIC 1 (6X)
 
HYPERPLASIA, EPITHELIAL 1 (2X)
 

ENDOCRINE SYSIEM
 

tPITOITARY (18) (44) (48)
 
CYST. NOS 2 <5X>
 

* NUHBER OF AKIMALS KITH TISSDI EXAMINED MICROSCOPICALLY
 
* NUMBER OF AKIMALS NECROFSIED
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TABLE C2 (CONTINUED)
 

HIGH DOSE
 
11-1312
 

3 (6X)
 

(50)
 
1 (2X)
 

(50)
 

2 <5X)
 

(50)
 
1 (2X)
 

(50)
 

(50)
 

1 (2X)
 

(50)
 
3 (6X)
 

(50)
 
« <8X)
 

1 (2X)
 

(50)
 

HEHOPRHAGIC CYST

HYPEBPLASIA, CHROMOPHOEB-CBLL
 

IADEENAL

METAMORPHOSIS FATTY
 

tADBENAI CORTEX

INFAKCT, SOS


ITHYBOID

HYPEEPLASIA, C-CELL


REPRODUCTIVE SYSTEM
 

*RAHMARY GLAND

NECBOSIS, FAT
 

IUTEEUS

HYDROMETRA
 
HEMOPRHAGB
 

IDTEROS/ENDOHETRIOM

INFLAMMATION, DOS
 
INFLAMMATION, CHRONIC
 
HYPERPLASIA, CYSTIC


IOVARY

CYST, SOS
 

NIBVOOS SYSTEM
 

*BBAIN

COMPBESSION
 
HEMOBBHAGE
 
GLIOSIS

ATROPHY, ERESSHBE
 

SPECIAL SENSE ORGANS
 

*EYE/CONJUNCTIVA

INFLAMMATION, CHRONIC
 

MOSCOLOSKELETAL SYS1EM
 

SQfP
 

CONTBOL (UHTB)
 
11-1316
 

1 (6X)
 

 (20)
 

 (20)
 
1 (5X)
 

 (18)
 
1 (6X)
 

 (20)
 

 (20)
 

 (20)
 

1 (5X)
 

 (20)
 

 (20)
 

1 (5X)
 

 (20)
 

LOU DOSE
 
11-1311
 

2 (5X)
 

( }
"  «2X,
 

(19)
 

(18)
 

(50)
 

(50)
 
1 (2X)
 
1 (2X)
 

(50)
 
1 (2X)
 

1 <2X)
 

(50)
 
2 (IX)
 
1 <2X)
 

1 (2X)
 

(50)
 
1 <2X)
 

* NDBBEB OF ANIMALS WITH TISSUE EXAHINED MICROSCOPICALLY
 
* NOBBEB OF ANIMALS NECROPSIED
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TABLE C2 (CONCLUDED)
 

CONTROL(UNTR) LOS DOSE HIGH DOSE
 
11-1316 11-1314 11-1312
 

BCDI CAVITIES
 

NONE
 

AIL OTHER SYS1EBS
 

NONE
 

SPECIAL HORIHCLCGY SUMMARY
 

NO LESION REPORTED
 

» NOHBER OF ANIMALS KITH TISSUE EXAMINED MICROSCOPICALLY
 
* NDflBEE OF ABIHALS NECROPSIED
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APPENDIX D
 

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
 
LESIONS IN MICE TREATED WITH 4'-(CHLOROACETYL)-ACETANILIDE
 





TABLE D1
 
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE TREATED WITH
 

4'.(CHLOROACETYL)-ACETANILIDE 

ANIMALS INITIALLY IN STUDY

ANIMALS HISSING

ANIMALS NECHOPSIED

AHIRALS EXAMINED HISTOPATHOLOGICAILY


INTEGDHENTABY SYSTEM
 

*SKIH
 
INFLAMMATION, CHRONIC
 

•SUBCDT TISSUE
 
ABSCESS. NOS
 

RESEIBATOBY SYSTEM
 

ITBACHEA
 
METAPLASIA, SQUAMOOS
 

tLONG
 
PNEUMONIA, ASPIRATION
 
EBONCHOPNEOHONIA, ACUTE
 
INFLAMMATION, ACUTE SOPPOBATIVE
 
PNEDNONIA, CHRONIC HDRIME
 
INFLAMMATION, FOCAL GBANDLCMATOD
 
PERIVASCULITIS
 

HIMATOPOIETIC SYSTEM
 

I BONE MARBOH

HYPEBPLASIA, HSMATOPOIETIC


(SPLEEN

INFLAMMATION, ACUTE SOFPDRATIVE
 
INFLAMMATION, GBANOLOMATOOS
 
HYPERPLASIA, RETICULUM CELL
 
HYPEBPLASIA, LYMPHOID
 
HEHATOFOIESIS


, HIELOPQIESIS _____


CONTROL (ONTB) 
22-2315 

 20
 
1
 

 19
 
 19
 

(19)
 
1 (5*)
 

(19)
 

(18)
 

(19)
 

 (18)
 
1 (6X)
 

 (19)
 

1 (51!)
 
.̂..(Sll,
 

LOR COSE BIGH DOSE 
22-2313 22-2311 

50 50
 
5 3
 

45 47
 
15 47
 

(15) (47)
 

(15)
 

(37)	 (11)
 
1 (2«)
 

(44) (46)
 
1 (2%)
 

4 <9X)
 

(40) (35)
 

(45) (43)
 
1 (2%)
 

1 (2!()
 
1 (2!()
 

3 (7%)
 

t NUMBER OF A N I M A L S WITH TISSUE E X A M I N E D HICBCSCCPICAILY 
* NJU1BEB 0_E ABIHiLS NECBOPSIID 
**EXCLUDES PARTIALLY ADTOLYZED ANMALS 
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IHANDZBOLAR L. NODE

INFLABBATION, GRANULOBATCUS


•CERVICAL	 LYBPH NODE

ABSCESS, NOS

PLASBACYTOSIS


tHEDIASIINAL L.NODE

ABSCESS, NOS


IBESENTERIC L. NODE

HEMORRHAGE

HEHOBRHAGIC CYST

INFLABBATION, CHRONIC

INFLABBATION, GBANULOBATOUS

GEANOLOSA, PYOGENIC

PLASMACYTOSIS

HYPBEPLASIA, LYBPHOID

HEBATOPOIESIS


CISCULATOEY SYSTIB
 

NONE
 

DIGESTIVE SYSTEM
 

ILIVEB

INFLABBATION, FOCAL

LYBPHOCYTIC INFLABBATCRY INFILIB

INFLABBATIOS, GRANULOBATODE

NECROSIS, FOCAL

HEPATOCYTOMEGALY

BEGALOCYTOSIS


*LIVEE/CENTRILOBULA8

NECEOSIS, NOS


•LIVEE/HEPATOCYTES

HYPEEPLASIA, NODULAR

HYPEEPLASIA, DIFFUSE


IBILE DUCT

JJYlEjjiPLASIA. NOS


TABLE D1 (CONTINUED)
 

CONTROL (ONTR)

22-2315


 (16)


 (16)


 (16)


 (16)


 (19)


 1 <5X)
 

(19)


 (19)


 (19)

 LOS DOSE HIGH DOSE
 
 22-2313 22-2311
 

 (44)	 (43)
 
1 (2%)
 

 (44)	 (43)
 
1 (2X)
 
1 (2%)
 

 (44)	 (43)
 
1 (2X)
 

 (44)	 (43)
 
1 (2%)
 

1 (2%)
 
1 (2X) 1 (2X)
 
1 (2X)
 
1 (2X)
 
2 (5JS) 4 (9X)
 
5 (11)5)
 
1 <2X)
 

 (45) (46)
 
1 (2X)
 

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

1 (2X)
 
1 (2%)
 

 (45)	 (46)
 
1 (2%)
 

 (45) (46)
 
1 (2%)
 

1 (2X)
 

 (45) ( 4 6 ) 
 _, l_t2JSJ 

*	 NDBBEE OF ANIBALS SITH TISSUE EXABINED MICROSCOPICALLY
 
* SOBBEE OF ANIBALS NECEOPSIED
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TABLE 01 (CONTINUED) 

CONTROL (UNTR) LOR DOSE HIGH DOSE
 
22-2315 22-2313 22-2311
 

tPANCREAS (19) (45) (1(5)
 
DILATATION/DUCTS 1 <5X)
 
INFLAMMATION, ACUTE NBCBOIIZISG 1 (2X)
 
INFLAMMATION, CHRONIC 1 (5X)
 
INFLAMMATION, CHRONIC FOCAL 1 (5X)
 

tPANCSEATIC ACINUS (19) («5) (U5)
 
ATROPHY. NOS 2 (11X)
 

tSTOMACH (19) (<*2) (46)
 
INFLASMATION, CHRONIC 1 (2*)
 

*SMALL INTESTINE (19) (142) <«5)
 
ULCER. NOS 1 (2X)
 
INFLAMMATION, FOCAL 2 CHS)
 
INFLAMMATION, CHRONIC 1 (2>!)
 

iS. INTESTINE/HUGOSA (19) (t2) (t5)
 
HYPERPLASIA, FOCAL 1 (2X)
 

tPEYERS PATCH (19) (U2) (U5)
 
HYPERPLASIA, NOS 2 <5X)
 

fDOODENOH (19) (42) («5)
 
HYPEEPLASIA, NOS 1 (2X)
 

tILEOH (19) (1*2) (45)
 
OLCER, NOS 1 {2*)
 
AMYLOIDOSIS 1 <5X)
 

tCOLON (19) (11) (44)
 
DLCER, NOS 1 (2X)
 
INFLAMMATION, CHRONIC 1 (2X) 1 (2X)
 
PARASITISM 5 (26%) 20 (U9X) 4 (9X)
 

tCECOM (19) (U1) (44)
 
HYPERPLASIA, NOS 1 (2X)
 

•RECTUM	 (19) (15) (47)
 
OLCER, NOS 1 (2X)
 

URINARY SYSTEM
 

(KIDNEY (19) <H5) (t7)
 
PYELONEPHRITIS, ACUTE J <5X>
 

* NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
 
* NUMBER OF ANIMALS HECROPSIED
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TABLE D1 (CONTINUED)
 

CONTROL (UNTB) LOU EOSE HIGH DOSE
 
22-2315 22-2313 22-2311
 

INFLAMMATION, CHBONIC EIBFUSI 1 (5*)
 
PEBIVASCULITIS 2 (4*)
 
NEPHROFATHY, TOXIC 1 (2X)
 
NEPHBOSIS, NOS 1 (5*)
 
CALCINOSIS, HOS 1 (2*)
 

tKIDNEY/GLOMERULUS (19) (45) (47)
 
ABYLOIDOSIS 1 (5X)
 

ENDOCRINE SYS1EH
 

tTHIBOID (16) (29) (29)
 
FOLLICOLAR CYST, NOS 1 (6X) 1 <3X)
 

EBPRODDC1IVE SYSTEM
 

#TESTIS (19) (1(3) (13)
 
HEBORRK; ic CYST 1 (2X)
 
CALCIFICATION, NOS 1 (5X)
 
ATROPHY, SOS 1 (5X)
 

NIHVOOS SYSTEM
 

tBFAIN (19) (4<!) («5)
 
COHPOBA AMYLACEA 8 («2*) 1 <4 (32X) 14 (31%)
 
CALCIFICATION, FOCAL 1 (2%)
 
PSAHHOMA BODIES 1 (2%)
 

SPECIAL SENSE ORGANS
 

NONE
 

MOSCOLOSKELE1AL SYSTEM
 

NONE
 

BODY CAVITIES
 

*ABDOHINAL CAVITY (19) (45) (47)
 
NECROSIS. FAT 1 (5H)
 

t NUMBER OF ANIMALS KITH TISSUE EXAMINED MICROSCOPICALLY
 
* NUMBER OF ANIMALS NECBOPSIED
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TABLE D1 (CONCLUDED)
 

CONTROL (ONTR) LOW DOSE HIGH DOSE
 
22-2315 22-2313 22-2311
 

ALL OTHER SYSTEMS
 

*MULTIPLE ORGANS (19) <«5)
 
AMYLOIDOSIS 1 (5J)
 

OMENTOM
 
ABSCESS, NOS 1
 

SPECIAL MORPHOLOGY SUBdAEY
 

HO LESION REPORTED 1 3 13
 
ANIMAL MISSING/NO NECROPSY 1 5 3
 
ADTO/NECROPSY/HISTO PERF 1 1
 

* NUMBER OF ANIMALS WITH TISSDE EXABIRED HICBCSCOPICALLY
 
* NUMBER OF ANIMALS NECBOPSIED
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TABLE D2
 
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE TREATED WITH
 

4'-(CHLOROACETYL)-ACETANILIDE 

CCmBCL(UNlB) LOU DOSE HIGH DOSE
 
22-2316 22-2314 22-2312
 

ANIMALS INITIALLY III STUDY 20 50 50
 
ANIMALS HISSING U 5
 
ANIMALS NECROPSIED 16 45 50
 
ANIMALS EXAMINED HISTOPATHCLOGICALLY** 16 45 50
 

I N T E G U M E N T A R Y S Y S T E M 

*SKIN (16) (IS) (50)
 
INFLAMMATION, NOS 1 (2X)
 

*SOBCDT TISSUE (16) (15) (50)
 
ABSCESS, NOS 1 (2X)
 

EESPIEATORY SYSTEM
 

•LUNG/BRONCHUS	 (15) (11) (48)
 
FOREIGN BODY, NOS 1 (2X)
 

11, DUG	 (15) (11) (US)
 
THROMBOSIS, NOS 1 (2X)
 
EDEMA, NOS 1 (7*)
 
PNEUMONIA, ASPIRATION 1 (1%)
 
PNEUMONIA, CHEONIC MDRINE 1 <7X> 8 (205!) 16 (33X)
 
HEMOSIDERCSIS 1 (2X)
 

HEMATOPOIETIC SYSTEM
 

IBONE MARROW (12) (10) (35) 
HYPEHPLASIA, NEUTROPHILIC 2 (6X) 

•SPLEEN	 ( 1 6 ) (43) (47)
 
HYPEHPLASIA, LYMPHOID 1 (6!!) 2 (5*)
 
HEHATOPOIESIS 1 < 2 X )
 

«LYMPH NOD£ (16) (14) ( 4 9 )
 
PLASMACYTOSIS 1 (2X)
 
HYPERPLASIA, LYHPHOID 1 (2«)
 

tMANDIBULAR L. NODE (16) (44) (49) 
, jjYPEEPI,ASIA. RETICUIUM CILl 

* NUMBER O F A N I M A L S HITH T I S S U E E X A M I N E D M I C R C S C O E I C A L L Y 
* NUMBER OF ANIMALS NECROESIED 
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS 
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TABLE D2 (CONTINUED) 

CONTROL (UNTR) LOU COSE
 
22-2316 22-2314
 

INESENTERTC L. NODE (16) (it it)
 
LYMPHANSIECTASIS
 
CONGESTION, NOS 1 (6*)
 
ABSCESS, NOS 1 (6*)
 
PLASHACY1CSIS
 
HYPERPLASIA, HETICULUM CELL 1 (2X)
 
HYPEEPLASIA, LYMPHOID 2 (5*)
 

CIECULATOBY SYSTEM
 

IHEART (16) (1*2)
 
PERIAETEEITIS
 

DIGESTIVE SYS1EH
 

tLIVEE (16) (KM) 
THROMBOSIS, NOS 
LYBPHOCYTIC INFLAMMATCEY ISFILTR 1 (2X) 
INFLAMMATION, ACUTE/CHHONIC 1 {2X) 
NECROSIS, FOCAL 1 (2X) 
AMYLOIDOSIS 
ANGIECTASIS 1 ( 2 X ) 

*LIVER/CENTHILOBULAR (16)
 
NECROSIS, NOS
 

tLIVER/HEPATCCYTES (16) (44)
 
FOCAL CELLULAR CHANGE
 
HYPERPLASIA, FOCA1 1 (2X)
 

*S.INTESTINE/MUCOSA (14)
 
HYPEEPLASIA, NOS 1 (2%)
 

tPEYESS PATCH (14) (42)
 
HYPEEPLASIA, NOS
 

•COLON	 (13) (44)
 
PARASITISM 1 (8X) 15
 

*CECUM (13) (44)
 
PARASITISM
 
HY PEEP LA SIA. LIMPHOID
 

t NUMBER OF ANIMALS WITH TISSUE EXAMINEE MICROSCOPICALLY
 
* NUMBER OF ANIMALS NECROFSIEB
 

HIGH DOSE
 
22-2312
 

(49)
 
1 (2X)
 

6	 (12*)
 

(45)
 
1 (2*)
 

(50) 

1 (2*) 

(50)
 
1 (2X)
 

(50)
 
1 (2X)
 
2 (Ht)
 

(48)
 

(48)
 
2 t4X,
 

(48)
 
II* (29«)
 

(48)
 
2 (4X)
 
3 16%}
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TABLE D2 (CONTINUED)
 

DBINABY SYSTEM
 

*KIDNP,Y
 
INFLAMMATION, CHRONIC
 
PEHIABTEBITIS
 
AHYLOIDOSIS
 
HETAPLASIA, OSSEOUS
 

ENDOCRINE SYSIED
 

IADRENAL
 
CYTOPLASMIC VACUOLIZATION
 

BEPBODDCTIVE SYSTEM
 

tUTEBUS
 
HYDBOMETRA
 
PYOHETRA
 

tDTEBUS/ENDOMETRIUH
 
CYST, NOS
 
HYPERPLASIA, CYSTIC
 

•OVARY
 
CYST, NOS
 
HEBATOMA, NOS
 
INFLAMMATION, HEHOBBHAGIC
 
ABSCISS, CHBONIC
 
CORPORA AMYLACEA
 

N1RVOOS SYSTEM
 

tBFAIN
 
COBPORA ANYLACEA
 
CALCIFICATION, FOCAL
 

SPECIAL SENSE ORGANS
 

NONE
 

CONTROL (UNTR)
 
22-2316
 

(16)
 

1 (6X)
 

(15)
 
1 (7X)
 

(16)
 

(16)
 

8 (SOX)
 

(12)
 
« (33X)
 

1 (8X)
 

(16)

3 (19*)
 

108 DOSE
 
22-231*
 

(4«)
 
1 (2X)
 

(*D
 

4 (10X)
 

1 (2X)
 
7 (17X)
 

(37)
 
6 (16X)
 

1 (3X)
 
1 (3X)
 

9 (20X)
 

HIGH DOSE
 
22-2312
 

1 <2X)
 
1 (2X)
 

(*6)
 

3 (7X)
 
1 (2X)
 

1 (2X)
 
5 (11X)
 

(38)
 
5 (13X)
 
1 (3X)
 

14 (29X)
 
2 (IX)
 

* NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
 
* NUMBER OF ANIMALS NECBOPSIED
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TABLE D2 (CONCLUDED)
 

CONTROL (UNIB) LOR DOSE HIGH DOSE
 
22-2316 22-2314 22-2312
 

HOSCULOSKELETAL SYSTEM
 

*BONE (16) (45) (50) 
FIBBOUS OSTJBODYSTBOPHY 1 (2X) 

BODY CAVITIES
 

*PEBITOSEOII (16) (45) (50)
 
INFLAMMATION, CHBOHIC 1 (2«)
 

ALL OTHER SYSTEMS
 

NONE
 

SPECIAL HOBPHCLOGY SUHMABY
 

H O LESIOH BEPOBTED  1 1 6
 
ANIMAL MISSING/NO SECBCPSY 4 £
 

t HUNBER OF ANIMALS BITH TISSDI EXAMINED BICBCSCCPICALLY
 
* BOBBER OF ANIMALS NECBOPSIED
 

D-ll
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