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by week 38. Because of early mortality in these groups, the number of arimals
surviving long enough to ba at risk from late-developing tumors was not adequate for
meaningful statistical analysis.

Lnder the conditions of this bioassay no convincing evidence was presented for the
The resuits

do indicate that allyl chloride is carcinogenic in maie and female B6C3F1 mice because,
when administered by gavage. the compound {s associated with neoplastic and nonneoplastic‘

lesions of the forestomach.
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REPORT ON THE BIOASSAY OF ALLYL CHLORIDE
: FOR POSSIBLE CARCINOGENICITY

CARCINOGENESIS TESTING PROGRAM
DIVISION OF CANCER CAUSE AND PREVENTION
NATIONAL CANCER INSTITUTE, NATIONAL INSTITUTES OF hEALTH

. FOREWORD: 1This report presents the results of the bioassay of allyl

. chloride conducted for the Cs;cinogenesis Testing Program, Division
of Cancer Cause and Prevention, National Cancer Institute (NCI),
Nationel Institutes of Health, Bethesda, Maryland. This is one of a

] - series of experiments designed to determinc whether selected chemicals

; have the capacity to produce cencer in animals. Negative results, in

’ which the test animals do not have a significantly greater incidence

of cancer than control animals, do not necessarily mean the test chem-

ical is not a carcinogen because the experiments are conducted under

a8 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.
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CONTRIBUTORS: This bioassay of allyl chloride was conducted by
Hazleton Laboratories America, Inc., Vienna, Virginia, initielly under
direct contract to the NCI and currently under a subcontract to Tracor
Jitco, Inc., prime contractor for the NCI Carcinogenesis Testing Pro-
fTaMe .

,‘_..‘,

The experimental design was determined by the NCI Project Offi-
cers, Dr. J. H. Weisburger (1,2) and Dr, E. K, Weisburger (1). The
principal investigators for the contract were Dr. M. B. Powers (3),
Dr. R. W, Voelker (3), Dr. W. A. Olson (3,4) and Dr. W. M. Weather-
holtz (3). Chemical analysis was performed by Dr. C. L. Guyton
(3,5) and the analytical results were reviewed by Dr. N. Zimmerman
(6); the technical supervisor of animal treetment and ohservation
was Ms. K. J. Petrovics (3). : ‘
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Histopathologic examinatiors were performed by Dr. R. H. Haber-
mann (3) and reviewed by Dr. R. W. Voelker (3) at the Hazleton Labo-
ratories America, Inc., and the diagnoses included in this report
represent the interprctation of these pathologists. Histopathology
findings and reports were reviewed by Dr. R. L. Schueler (7).

Compilation of individual animal survival, pathology, and sum-
mary tables was performed by EG&G Mason Research Institute (8); the
statistical analysis was performed by Mr. W. W. Belew (6) and Dr. J.
R. Joiner (7), using mettods selected for the Carcinogenesis Testing
Program by Dr. J. J. Gart (9).
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This report vas prepared at METREK, a Division of The MITRE Cor-
poration (6) under the direction of the NCI. Those respomnsible for
this report at METREK are the project coordinator, Dr. L. W. Thomas
(6), task leader Dr. M. R. Kornreich (6), senior biologist Ms. P.
Walker (6), biochemist Dr. B. Fuller (6), and technical editor Ms.

i P. A. Miller (6). The final report was reviewed by members of the
i’ participating 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. D. G. Goodman (1), Dr. R.
» A. Griesemer (1), Dr. H. A. Milman (1), Dr. T. W. Orme (1), Dr. R. A.
Squire (1,10), Dr. J. M. Ward (1), and Dr. C. E. Whitmire (1).
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Prevention, National Cancer Institute, National Institutes of
Health, Bethesda, Maryland.

2. Now with the Naylor Dana Institute for Disease Prevention, Ameri-
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Vienna, Virginia.

4, Now with the Center for Regulatory Services, 2347 Paddock Lane,
Reston, Virginia. :
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6. The MITRE Corporation, KSTLEK Division, 1820 Dolley Madison
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7. Tracor Jitco, Inc., 1776 East Jefferson Street, Rockville,
Maryland.

8. EG&G Mason Research Institute, 1530 East Jefferson Street,
Rockville, Marylard.
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9., Mathematical Statistics and Applied Mathematics Section, Biometry
Branch, Pield Studies and Statistics Program, Division of Cancer
Cause and Prevention, National Cancer Institute, Maticnal Insti-
tutes of Health, Bethesda, Maryland.
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10. Now with the Division of Comparative Medicine, Johns Hopkins
University, School of Medicine, Traylor Building, Baltimore,
Maryland.
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SUMMARY F 1

A bioassay for possible carcinogenicity of technical-grade allyl
chloride (3-chloropropene) was conducted using Osborne-Mendel rats
and B6CIF]l mice. At initiation of the study the rats were approxi-
mately 6 weeks old and the mice approximately 5 weeks old. Allyl
chloride in corn o0il was administered by gavage to two groups of each
species for 5 days a week for 78 weeks, followed by observation pe-
riods of 30 to 33 weeks for :he rats and 14 weeks for the mice. The
time-weighted average dosages were, respectively, 77 and 57 mg/kg/day
for high and low dose male rats; 73 and 55 mg/kg/day for high and low
dose female rats; 199 and 172 mg/kg/day for high and low dose male
mice; and 258 and 129 mg/kg/day for high and low dose female mice.

For each species, 20 animals of each sex were pluced on test as
"vehicle controls. These animals were intubated with corn oil at the
same time that dosed animals were gavaged with allyl chloride in cornm
oil. Twenty animals of each sex were placed on test as uwntreated
controls for each species. These animals were not intubated.

Survival of high dose male mice and high dose rats of both sexes ,

"i was extremely poor. Fifty percent of the high dose male mice were -
dead by week 27; the 10 members of this group that survived past week 3

48 were sacrificed in week 56. Amorg the high dose rats, 50 percent

of the males had died by week 14 and 50 percent of the females had

died by week 38. Because of early mortality in these groups, the num-

ber of animals aurviving long enough to be at risk from late-developing

tumors was not adequate for weaningful statistical analysis.

In this bioassay, squamous-cell carcinomas of the forestomach in
male and female mice and squamous-cell papillomas of the forestomach
in female mice occurred in incidences that were higher than in histori-
cal controls. No other neoplasms ovccurred in statistically eignificant
increased iacidences in dosed rats or mice.

Under the conditions of this bioassay no convincing evidence was
presented for the carcinogenicity of allyl chloride in Osborne-Mendel b
rats of either sex. The results are suggestive that allyl chloride is
carcinogenic in male and female B6C3Fl mice since the compound, when
administered by gavage, caused a low incidence of neoplastic and
nonneoplastic lesions of the forestomach. ' o
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1. INTRODUCTION

Allyl caloride (NCI No. CO04615) is one of a group of halogenated . . f2¢ ;'
chemical intermeaiates selected for carcinogenesis bioassay by the
NationalVCanqer Institute., Chemicals were selected on the basis of 1 *Q;
large-seale production, extensive use, and lack of adequate chronic
toxicity data. e

The Chemical Abstracts Service (CAS) Ninch Collective Index

(1977) name for this compound is 3—chloro-l-propene.* It is also 4 ;h;-
called 3-chloropropene or chloropropylene. 2[3

Allyl chloride is one of the most commercially important allyl h
compouﬂés. Commercial-scale production of allyl chloride began in

1945 and increased to 295 million pounds annually in 1972 (Stanford

Research Institute, 1975). It is an extremely useful ciemical inter-

-

mediate since it can react both as an organic halide and as an olefin

X S R e L
TV,

AR

(Pilorz, 1964). Most derivatives of allyl chloride do not reach an
end~use market themselves, but are part of further syntheses. Impor-
tant "first generztion" derivatives of allyl chloride include glycerol,

epichlorohydrin, and allyl alcohol (Pilorz, 1964). Other derivatives

PP

include medicinals, such.as barbiturates, diuretics (Pilorz, 1964),
and herbicides (Kuwahara et al., 1973).

The National Institute for Occupational Safety and Health (1976)

o mem o pamras

estimates that approximately 5000 workers in the United States are ' ot

* )
The CAS registry number is 107-05-1. I
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potentiall: exposed to allyl chloride annually. Human exposure to
allyl chloride occurs principally by vapor inhalation in the working
areas of industrial plants employing this compound for syntheses.
Liver damage was reported in employees of the plastics industry after
exposure to air concentrations varying from 1 to 113 ppm of allyl
chloride for 16 months (Hausler and Lenich, 1968). Vapor exposure
also produces eye snd lung damage (Pilorz, 1964). Allyl chloride can
be absorbed rapidly through the skin (Pilorz, 1964)., Observations of
industrial exposure indicate that liquid allyl chloride is a skin
irritant which can cause dermatitis, damage to underlying tissues of
the skin, chemical burns, and deep-seated pain (National Institute

for Cccupational Safety and Health, 197¢).
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I1. MATERIALS AND METHODS

A. Chemicals

One batch of technical-grade allyl chloride (Figﬁre 1) was pur-

.
A ik Sk TN

chased by Hazleton Laboratories Amgrica. Inc., Vienna, Virginia,
from Aldrich Chemical Company, Inc. The purity of the compound was

initially determined by gas-liquid chromatography (GLC) total-area

PR

analysis and by infrared spectroscopy. Six peaks‘vere revealed; the
fourth peak accounted for 98 percent of the total area and was
presumed to be allyl chloride. One minor peak accounted for about
1.4 percent of the total area and the other four peaks totaled less
tﬁan 1 percent of the area. This indication of purity in the range
of 98 percent was consistent with the purity noted by the supplier.

The infrared spectrum of the allyl chloride was consistent with that

expected'from the structure of the compound.
Second and third purity determinaticns were conducted approxi-

mately 19 and 26 months, respectively, after the original analysis :\

in order to establish the stability of allyl chloride after storage. ¢

The second and third purity determinations, using GLC, showed the ;
major peak to be approximately 98 and 99 percent, respectively, of : % A 1.
the total area. The infrared spectra obtained in both of these '

analyses were consistent with the pattern shown in the fifat analysis.

Therefore it was assumed that this batch of allyl chloride remained i

stable during the storage period of approximately 2 years.

N
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FIGURE 1
, CHEMICAL STRUZTURE OF ALLYL CHLORIDE
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" Throughout this report the term allyl chloride is used to re~
present this technical-grade material,

B. Dosage Preparation

Fresh solutions of allyl chloride in Duke'a® corn oil (S. F.
Sauer Company, Richmond, Virginia) were prepared weekly, sealed, and
stored in dark bottles at 1°C. The concentration of allyl chloride
in corn oil varied from 5.5 to 7.0 percent for the rat chronic
bioassay and from 2.0 to 5.0 percent for the mouse chronic bioassay.
These allyl chloride solutions were considered generally stsable for
10 days under the indicated storage conditions.
C. Animals

Two animal species, rats and mice, were used in the carcinogeni-
city bioassay. The Osborne-Mendel rat was selected on the basis of a
comparative study of the tumorigenic responsiveness to carbon tetra-
chloride of five different strains of rats (Reuber and Glover, 1970).
The B6C3Fl mouse was selected because it has been used by the NCI for
carcinogenesis Sioassays and has proved satisfactory in this capacity.

Rats and mice of both sexes were obtained through contracts with
the Division of Cancer Treatment, National Cancer Institute. The
Osborne-Mendel rats were procured from the Battelle¢ Memorial Insti-
tute, Columbus, Ohio, and the B6C3Fl mice from the Charles River

Breeding Laboratories, Inc., Wilmington, Massachusetts. Upon receipt,

animals were quarantined for at least 10 days, observed for visible
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signs of disease or parasites, and assigned to the various treated
and control groups,

D. Animal Maintenance

All animals were housed by species in temperature- and humidity-
controlled rooms. The temperature range was 20° to 24°C and the
relative humidity was maintained between 45 and 55 percent. The air
conditioning system provided filtered air at a rate of 12 complete
changes of room air per hour. Fluorescent lighting was provided on a
12-hour-daily cycle.

The rats were individually hous;d in suspended galvanized-steel
wire-mesh cages with perforated floors. The mice were housed by sex
in groups of 10 in solid-bottom polypropylene cages equipped with
filter tops. Sanitized cages with fresh bedding (Sanichipqu Pinewood
Sawdust Company,-uoonacﬁie, New Jersey) were provided once each week
for mice. Rats received sanitized cages with no bedding with the
same frequency. Food hoppers were changed and heat-sterilized once a
veek for the first 10 weeks and once a month thereafter. Fresh teat-
sterilized glass water bottles and sipper tubes were provided three
times a week. Food (Wayne Lab_-Blox(E meal, Allied Mills, Inc.,
Chicago, Illinois) and water were available &d libitum.

The rats dosed with allyl chloride and the untreated and vehicle
control rats were housed in the same room with rats intubacted with*
chloroform (67-66-3); carbon tetrachloride (56-23-5){ 1,1,2,2-tetra-

chloroethane (79-34-5); and 1,2-dibromoethane (166-93-4).

®cas registry numbers are given in parentheses.

6
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The mice §oaed with allyl chloride and the untreated and vehicle
control mice were housed in the same room as mice intubated with
1,1,2,2-tetrachloroethane (7934~5); chlorofora (67~66-3); 3-sulfolene
(77-79-2); chloropicrin (76~06-2); trichlorofluoromethane (75-69-4);
dibromochloropropane (96-12~8); iodoform (75-47-8); methylchloroform
(71-55-6); 1,2-dibromoethane (106-93-4); 1,2-dichloroethane (107-06-
2): 1,1-dichloroethane (75-34-3); trichloroethylene (79-01-6); carbon
tetrachloride (56~23-5); 1,1,2~trichloroethane (79-00-5); hexachloro-
ethene (67-72-1) carbon disulfide (75-15-0); and tetrachloroethylene
(127-18-4).

E. Gastric Iatubation

Intubation wus performed for five consecutive days per week on
a mg/kg body weighr basis, utilizing the mosc recently observed group
mean body weight as a guide for determining the dose. Mean body
weights for each group were recorded at weekly intervals for the
firat 10 weeks and at monthly interxrvals thereafter. All animals of
one sex within a treated group received the same dose, Animals were
gavaged with allyl chloride solutions under a hood to minimize extra-
neous exposure of other animals and .aboratory personnel to the chem-
ical.

F. Selection of Initial Dose Levels

In order tuv estimate the maximum tolerated dosages of allyl
chloride for administration to treated animals in the chromic stulies,

subchronic toxicity tests were conducted with both rats and mice.

ata kel




" Animals of each species were distributed among six groups, each
consisting of five males and five females. Intubation was performed

S days per week for 6 weeks, followed by a 2-week observation period

e oy

to detect any delayed toxicity. Allyl chloride, disgolved in corn
D ' oifl, was introduced by gavage to five of the six rat groups at dos-~

ages of 56, 100, 178, 316, and 562 mg/kg/day and to five of the six

mouse groups at dosages of 178, 316, 562, 1000, and 1780 mg/kg/day.

The sixth group of each species served as a vehicle control group,

receiving only corn oil.

Based on observations during the subchrohic toxicity tests, the
initial high dosage selected for the chronic bioassay was 110 mg/kg/
day for rats of both sexes.

At a level of 562 mg/kg/day or less only one mouse died dufing
the 8-week study (a female treated with 562 mg/kg/day). No retarda-
tion in body weight gain was observed in either sex at 562 mg/kg/day
or less. The initial high dosages selected for the mouse chronic
g bioassay were 400 mg/kg/day for males and 300 mg/kg/day for females.

G. Experimeutal Design

The experimental design parameters for this chronic study (spe-
i cies, sex, group size, dosages administered, duration of treated and
£ X untreated observation periods, and the time-weighted average dosages)

. are summarized in Tables 1 and 2. o . : #

L. I

A chronic bioassay was initiated using dosages of 110 ana 55 mg/

kg/day for rats. Due to lack of toxicity, dosage levels were raised . ]
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TABLE 1

DESIGN SUMMARY FOR OSBORNE-MENDEL RATS oo
ALLYL CHLORIDE GAVAGE EXPERIMENT )

ALLYL  OBSERVATION PERIOD  TIME-WEIGHTED - - %
INITIAL  CHLORIDE TKEATED UNTREATED AVERAGE : 4
GROUP SIZE  DOSAGE®  (WEEKS) _ (WEEKS) DOSAGED -
MALE i
UNTREATED i 2
CONTROL 20 0 0 110 0 P
j
VEHICLE : -
CONTRGL 20 0 18 32 0 ‘ o
LOW DOSE 50 70 10 57 .
55 68 i S
] 32 8
HIGH DOSE 50 140 10 77
110 16 ; .
55 52 | N
0 30 ' 3
FEMALE
UNTREATED . 3
CONTROL 20 0 0 110 0 4
VEHICLE 4
CCNTROL 20 0 78 33 0
LOW DOSE 50 55 78 55 , 4
0 o 32 4
HIGH DOSE 50 110 % 73 ]
' 55 52 3
0 32 A
aDosagea. éiven in mg/kg body weight, were administered by gavage % : 'y

consecutive days per week. A
Z(dosage X weeks received) _
% (weeks receiving chemical) 4q-

bTime-weighted average dosege =

9
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DESIGN SUMMARY FOR B6C3F1 MICE
ALLYL CHLORIDE GAVAGE EXPERIMENT

TABLE 2

TIME-WEIGHTED

ALLYL  OBSERVATION PERIOD AVERAGE DOSAGE
INITIAL  CHLORIDE TREATED UNTREATED OVER A 78-WEEK
GROUP SIZE  DOSAGE®  (WEEKS) (WEEKS) PERIODD
MALE
UNTREATED
CONTROL 20 0 0 90 0
VERICLE
CONTROL .0 0 78 13 0
LOW DOSE 50 200 15 172
: 250 1
200 9
200°€ 42 11
0 13
HIGH DOSE° 50 400 15 199
500 1
400 9
400°¢ 3 1
200° 21 6
FEWALE
UNTREATED
CONTROL 20 0 0 90 0
VEHICLE
CONTROL 20 0 78 13 0
LOW DOSE 50 150 25 129
150° 42 11
0 14
HIGH DOSE 50 300 25 258
50 300° 42 11
0 14

.Docages, given in m3z/kg body
consecutive days per week.

bTile-veighted average dosage =

weight, were adninistered b& gavage 5

Z (dosage X weeks received)
, 78 wveeks

“These dosages were cyclically administered with a pattern of 1 dose-
free week followed by 4 weeks (5 days per week) of chemical adminis-
tration at the dosage leve. indicated.

dTet-in.ted io week 356.

10
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tvice. Bffective‘veek 6, the dosages were raised to 140 and 70 mg/
kg/day for both sexes and in week 12, the dosage levels for male rats
vere raised again, this time to 180 and 90 mg/kg/day. Because of ex-
cessive mortality after week 12, this bioassay was terminated during
wveek 3] and the animals vere discarded. Based on observations during
this bioassay, a new bioassay of allyl chloride was initiated at the
following levels: 140 and 70 mg/kg/day for male rats and 110 and 55
mg/kg/day for female rats. |

At initiation of this study the treated and untreated control
rats vere approximately 6 weeks old. The vehicle control rats were
approximately 7 weeks old when they were started on test; however,
they were placed on test apfroximately 3 months before the untreated
controls and the dosed groups.

Gavage wvas performed five consecutive days per week. The initial
dosages utilized for male rats were 140 and 70 mg/kg/day. Throughout
this report the male rats initially receiving the former dosage are
referred to as the high dose group and those initially receiving the
latter dosage are rcierred to as the low dose group. In week 11 the
high and low dossges were reduced to 110 and 55 mg/kg/day, respec-
tively, After 16 weeks the dosage administered to the high dose
males was decreased to 55 mg/kg/day, the same dosage received by the
lov dose group. This dosage was maintained for the remainder of the
compound administration period. Initially, the female rats received

dosages of 110 and 55 mg/kg/day. Throughout this report the femsle

11
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rats initially receiving the former dosage &re referred to as the
high dose group and those initially receiving the latter dosage are
referred to as the low dose group. In week 27, because of toxic
effects, the dosage level for high dose females was lowered to 55 mg/
kg/day. The vehicle control rats received corn oil in volumes equal
to those administered to the high dose groups. Untreated contr)l
rats received no intubations. After the 78-week dosing period, rats
were observed fer 30 to 33 weeks.

At the initiation of the study the vehicle concrol and treated

mice were approximately 5 weeks old. The untreated control mice had

.8 median birth date approximately 2 weeks later than the other mice,

and wverc placed on test a corresponding 2 weeks later.

Throughout this report the male mice receiving initial dosages
of 400 mg/kg/dsy are referred to as the high dose and thore receiving
initial dosages of 200 mg/kg/day are referred to as the low dose.

The female mice intubated with 300 and 150 mg/kg/day are referred to,
respectively, as the high and low dose groups.

The dosages utilized for high dose male mice were 400 mg/kg/day
for the first 15 weeks, 500 mg/kg/day the next week, 400 mg/kg/day
from veek 17 through week 29, and 200 mg/kg/day from week 30 until
week 56 when all surviving animals in this group were sacrificed.

The dosage utilized for low dose males was 200 mg/kg/day except
during week 16, when they received 250 mg/kg/day. The dosages

used for high and low dose female mice were 300 and 150 mg/kg/day,

12
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respectively, throughout the 78 weeks of the experiment. In order to
decrease total intake of allyl chloride, in week 26 intubation ceased
for all mice for ]! week and was followed by 4 weeks of intubation at
the previous dose levels., This pattern of cyclic administration con-
tinued for the remainder of the dosing period.

After the 78-week dosing period the surviving gtéups were ob-
served for up to 14 weeks.

H. Clinical and Histopathologic Examinations

Animals were weighed immediately prior to initiation of the
experiment. Body weights, food consumption, and data concerning
appearance, behavior, signs of toxic effects, and incidence, size,
and location of tissue masses were recorded at weekly intervals for
the fitst 10 weeks and at monthly intervals thereafter, From the

first day, all animals were inspected daily for mortality. The

presence of tissue masses was determined by observation and palpation ‘

of each animal.

A necropsy was performed on each animal regardless of whether it
died, was killed when moribund,lOt was sacrificed at the end of the
bioassay. The animals were euthsnized by exsanguination under sodium
pentoSarbital ane#;hesia, and were immediately necropsied. The histo-
pathologic examination coﬁsisted of gross and microscopic examination
of major tissues, orgahs, and gross lesions téken from sacrificed ani-

mals and, whenever possible, from animals found dead.

13
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Tissues were preserved
in paraffin, sectioned, and

to microscopic examination.

in 1.0 percent buffered formalin, embedded -

stained with hematoxylin and eosin prior

Ar. occasional section was subjected to

>

T

-formation on the chemicals, animals, experimental design, clinical

special staining techniques for more definitive diagnosis.

Slideo'vere prepared from the following ti;sues: subcutaneous
tigsue, lungs aﬁd bronchi, trichea, bone marrow, spleen, lyaph nodes,
thymus, heart, salivary gland, liver, gallbladder (mice), pancreas,
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 exemined for some animals, particularly
for those that died early. Also, some animals were missing, canni-
balizea, 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 lesiuns were examined micro-
lcopicaliy varies and does not necessarily represent the number of

animals that were placed on experiment in each group.

I. 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 in-

observations, survival, body weight, and individual pathologic results,

as recommended by the International Union Against Cancer (Berenblum,

14
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1969). Dats tables were generated for verification of data transcrip-

tion and for statistical review.

These data were analyzed Qsing the statistical techaiques 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.

Probabilicies of survival were estimgted 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 dy}ng from natural causes were not statistically
censored. Stati.tical analyseé for a possible dose-related effect on
survival used the method of Cox (1972) when testing two groups for
equality and ﬁsed Taroﬁe’s (1975) extensions of Cox's methods when
tescing 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 a; 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 whicﬁ tﬂat site was examined
histologically. /However, when macroscopic examination was required

to detect lesions prior to histolcgic sampling (e.g., skin or mammary
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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 sié-
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

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

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,
The Cochran-Armitage test for linear trend in proportions, with
continuity correction (Armitnge, 1971, pp. 362-365), wa- also used
when appropriate. Under the assumption of a linear trend,.this test
determined if che slope of the dose-response curve is different from
zero at the one-tailed 0.05 level of significance. Un:.ess otherwise
noted, the direction of the significant trend was a posifive dose re-
lationship, This method also provides‘c two~taile3 test of departure

from linear trend.
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A time-adjusted analysis was applied wher numerous early deaths
tesulted 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 survivad at least 52 weeks, unless a tumor was‘found at
the anatomic site of interest before week 52. When such an early
fumor 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 testé,
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

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 pésitive dose
relationship. Significaht 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

17
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the exact interval on the odds ratio (Gart, 1971). The relative risk
is defiﬁed as pt/pc where P, is the true binomial probability of the
incidence cf a speéific type of tumor in a treﬁted group of animals
and P, is the true probability of the spontaneous incidence cf the
same type of tumor in a control group. lThe 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 bcen 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 intervai is greater ;han one, it

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 possitility

rn

[}

of tuwors by ihe 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 -

All groups of rats gained weight consistently duriﬁg the first
46 weeks of the experiment (Figure 2). Between week 46 and week 50,
the mean body weight of high dose male rats decreased from 557 grams
to 528 grams, The high dose male rats continued to lose weight‘so
that at the end of the dosing period the mean body wéight of animals
in this group had dropped to 487 grams. Low dose male rats experi-
eﬁced no appreciable mean body weight depression relative to controls,
Throughout the bioassay, male and female rats treated with allyl
chloiide experienced consistent mean body weight depression relative
to .ontruls. Fluctuations in the growth curve may be due to mortality;
a: rhe size of the group diminishes, the mean body vgight may be sub-
jedt to wide variations,

Hunched appearance and abdominal urine stains were the predomi-
nant clinical signs observed during the study. Abdominal urine
stains were noted in an increasing number of treated rats as the
exjoriment progressed. By week 42 approximately 40 percent of the
high dose males and high and low dose females had this condition.
Abdominal urine stains were infrequently noted in the centrols until
the last 6 months of the atudy‘uhenlghe observation was noted in
approximately 30 percent of the control rats.

A few rats showed hunched postﬁre during the first few weeks of

the study, but their appearance and behavior were otherwise normal.
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By week 10 more rats, particularly the females, exhibited a hunched

appearance., By week 26, 30 percent of the treated males and 50 per-

e FWLYF'N"N“.K‘;MI_A“F'W\
Ly R

cent of the treated females had a hunched appearance., As the study

Doy e

progressed more animals in all groups including the controls showed

hunched appearance and at the end of the study (in week 110), most

Ny e

or all survivors had a hunched appearance,

Respiratory signs, characterized by labored respiration,
vheezing, and/or nasal discharge, wece observed at a low or moderate
incidence in all groups including controls during the latter part of
the first year, increasing gradually as the rats aged., Other signs
commonly associated with aging in the laboratory rat were observed at
a comparable rate in control and treated animals during the second
year of the study. These common signs included alopecia, sores on
the bo&y and/or extremities, reddish discharge or crust around the

body orifices,'and palpable subcutaneocus nasses or nodules.

B. Survival
The estimated probabilities of survival for male and female rats
in the control and allyl chloride-dosed groups are chown in Figure 3.
For both male and female rats the Tarone tést indicated a signif-
icant association (P < 0.00l) between increased dosage and accelerated
mortality. For both sexes the departure from linearity was signifi- 3
cant (P < 0.00!), primarily because of the extremely poor survival ;

among the high dose groups.
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Fifty percent (25/50) of the low dose males survived until week
77 and 50 percent (25/50) of the low dose females survived until week
99, As a result, adequate numbers of low dose rats were ar risk
from late-developing tumors,

Ffor the high dose groups, however, 50 percent (25/50) of the
males had died by week 14 and 50 percent (25/50) of the females had
died by week 38. Only 34 percent (17/50) of the high dose males
survived one year; none survived until the end of the study. Only
12 percent (6/50) of the high dose females survived until the end of
the study., These unusually early deaths were not associated with
observed tumors. The small numbers of high dose males and females
that survived long enough to be at risk from late-developing tumors
prgcluded meaningful analysis of the incidence of these types of
tumors for these groups.

C. Pathology

Histopathologic findings on neoplasms in rats are tabulated in
Appendix A (Tables Al and A2); findings on nonneoplastic lesions are
tabulated in Appendix C (Tables C! and C2),

A variety of neoplasms were observed among both treated and con-
trol rats, Each of the types of tumorg observed had been éncounteted
kistorically as a spontaneous lesion in the Osborne-Mendel rat. No

differeace in the frequency of neoplasms or nonncoplastic lesions were

noted in this test between the control and treated animals.

D —
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Results of this histopathologic examination present no evidence
that allyl chloride is carcinogenic in Osborne-Mendel rats of either
8exe

D. Statistical Analyses of Results

The results of the statistical analyses of tumor incidence in
rats are summarized in Tables 3 and 4. Due to the high early mqrtal-
ity in both male and female hiyh dose rats, many rats may have died
before they were at risk from late-developing tumors. To partially
compensate for this, these analyses were performed based solely upon
those rats that survived at least 52 weeks or, if the tumor of inter-
est was observed earlier than 52 weeks, at least until the first tumor
of that type was observed. The analysis for every type of tumor that
was observed in more than 5 percent of any of the allyl chloride-dosed
groups of either sex is included.

For all analyses neither the Cochran-Armitage tests nor the
Fisher exact tests indicated any statistically significant increase
in the proportion of tumors found in dosed rats over that found in
control rats for any tumor type for either sex. These results, there-
fore, provided no conclu;iye evidence of the carcinogencity of allyl
chloride. 1In the high dose groups of both sexes these results must
be considered statistically inconclusive due to elevated mortality.

In the low dose groups, however, adequate numbers of rats were at

risk for meaningful statistical analyses.
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The possibility of negative associations between administration

of the chemical and the iucidence of pituitary chromophobe adenomas

and thyroid C-cell neoplasms was observed in female rats. Mortality,
however, was greater in the high dose group as only 6/50 (12 percent)
high dose females survived until the end of the study compared to
15/50 (30 percent) vehicle control and 13/20 (65 percent) untreated
control rats.

To provide additional insight into the possible carcinogenicity
of this compound, §5 percent confidence intervals on the relative
risk have been estimated and entered in the tables based upon the
observed tumor incidence rates. In all of the intervals shown in
Tables 3 and'é the value one is included; this indicates the absence
of statistically significant results. It should also be noted that
all of the confidence intervals have an upper limit greater than one,
indicating the theoretical possibility of tumor induction in rats by

allyl chloride 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

No significant depression in mean body weight was observed for
allyl chloride-treated male mice (Figure 4). Among female mice a
slight but consistent mean body weight depression was observed after
week 10 for the high dose group and after week 20 for the low dose
group.

Throughout the study, signs often observed in group-housed labo-
ratory mice were noted at a comparable rate among control and treated
mice. These signs included: sores on the body (more prevalent in
males because of fighting), penile, anal, or vulvar irritation, anal
prolapse, reddened or squinted eyes, hunched posture, soft feces,
palpable nodules, and alopecia. The incidence of these signs gener-
ally increased in all groups during the last 6 months cf the study.

The only symptoms likely to be attributable to allyl chloride
toxicity were observed in the 10 high dose male mice surviving beyond
week 48. An apparent loss of equilibrium was observed in 8 of the
10, and abdominal distension was observed in all 10 of these animals.
Thesé signs were not noted in any of the other groups.

B. Survival

The estimated probabilities of survival for male and female mice
in the control and allyl chloride-dosed groups are shown in Figure 5.

In male mice the.Tarone test for a positive dose-related trend

in mortality was significant (P < 0.001). There was a significant
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.departure from linear trend (P < 0.001), primarily because of the
extremely poor survival among the high dose group., Forty-eight
percent (24/50) of the high dose group were dead by week 27; the 10 , ;;
members of this group that survived past week 48 were sacrificed in ‘
week 56. At the same time, 10 of the 20 vehicle control mice were
sacrificed, There was no indication of an association between the 5
early deaths of high dose male mice and observed tumors. There ;_5
vere not adequate numbers of high dose male mic2 at risk from late- -
developing tumors. Survival of low dose male mice, however, was
adequate for meaningful statistical analysis, with 50 percent (25/50)
living at least 86 weeks,

In female mice the Tarone test also indicated a positive dose-
related trend in mortality (P = 0,022). However, with 68 percent |
(34/50) of the high dose group and 80 percent (40/50) of the low dose
group surviving to the end of the experiment, adequate numbers of fe- E
male mice were at risk from late-developing tumors.

C. Pathology

Histopathologic findings on neoplasms in mice are tabulated .in
Appendix B (Tablé; Bl and B2); findings on nonneoplastic lesions are 3
tabulated in Appendix D (Tables Dl and D2).

Increased incidences of stomach lesions, both neoplastic and

nonneoplastic, were observed in treated male and female mice, as

shown in the following table:

39

....... PR, B T ] e e g e




PO el s o i

P
H

Untreated Vehicle -Low High -

Control Control Dose Dose
] Males :

Number of Animals Necropsied (18) (20) (46) (50)
Squamous-Cell Carcinoma 0 0 2 0
.Squamous-Cell Papilloma 0 0 0 0
Leiomyosarcoma 0 0 1 0
Acanthosis 0 0 9 19
Hyperkeratosis 0 0 9 19
Females
Number of Animals Necropsied (20) (19) (48) (45)
SQuamous-Cell Carcinoma 0 0 2 0
Squamous-Cell Papilloma 0 0 1 3
Leiomyosarcoma 0 0 0 0
Acanthosis 0 0 17 25
Hyperkeratosis 0 0 17 25

Squamous-cell ca?cinomas of the forestomach were observed in
four treated mice. Metastases of this lesion occurred in the two low
dose males, but not in‘the two low dose females. These tumors were
not observed in the control animals and are infrequently observed in
B6C3Fl mice. Microscopically, early squamous-cell carcinoma of the
stomach showed acanthosis of the squamous epithelium. The surface
was covered with squames of irregular needle-like structures of
keratin that projected into the lumen. At the base of the epithelial
}ayer there were papillary cords and nests of anaplastic squamous
epithelial cells, supported with dense bands of fibrous connective‘

tissue invading and replacing the lamina propria and muscularis
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mucosa. In well-differentiated lesions, nests of basophilic cellg
with intercellular spines surrounding central areas of keratin
(epithelial pearls) were seen. The more undifferentiated squamous 3
cells had large nuclei of varying shapes, contained coarse, irtegplar
chromatin, and had one or more nucleoli. Mitotic figures were fre- ‘3
ﬁuently seen. In advanced lesions the cords and nests of anaplastic
squamous efpithelial cells invaded the muscular layers end serosa, and Y
extended to the glandula. jortion of the stomach and othet organs. ;
The tumor masses in the abdominal cavity consisted of squames of
ke;atin enclosed in nests éf anaplastic squamods epithelial cells,
fibrinous mats, and necrotic tissues infiltrated with inflammatory -
cells. Squamous-céll papillomas of the stomach were present in one ;”
low dose female and three high dose females but not in any controls.
Leiomyosarcoma of the stomach was present in a single treated male
mouse. Acanthosis and hyperkeratosis of the forestomach occurred
with increased incideace in the treated'mice of both sexes. : 5
Hepatocellular carcinomas occurred in increased numbers in the 9
low dose male group (8/46 [17 percent] versus 2/20 [10 percent] in

the vehicle controls; and 1/49 [2 percent] in the high dose males)

_ but was not in excess of the incidence occasionally seen in control E
groups. Other proliferative, inflammatory, and degenerative lesions £
were seen in the control and treated animals without apparent rela- L

8

tionship to the administration of the chemical.
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Oral administration of allyl chloride was associated with
aquamous-cell carcinomas in the stomachs of two male and two female
treated mice and papillomas in the stomacks of four females, and with

proliferative lesions in the forestomach of male and female mice at

both dose levels.

D. Statistical Analyses of Results

The results of the statistical analyses of tumor incidence in
mice are summarized in Tables 5 and 6. Due to the high early mortal-
: ity in high dose male mice, many may have died before they were at
l risk from late-developing tumors. To partially compensate for this, |
the analyses for males weré performed based solely upon those male
mice that survived at least 52 weeks or, in the event that the tumor
of interest was observed earlier than 52 ;eeks, upon those males which
survived at least until that tumor was detected. For both males and ' 3
females the analysis for every type of tumor that was observed in
more than 5 percent of any of the allyl chloride-dosed groups of : E
either sex is included.

Neither the Cochran-Armitage tests nor the Fisher exact tests 4
indicated any statistically significant increase in the proportion of

tumors found in dosed mice over that found in control mice for any i

tumor type for either sex. For male mice the incidence of tumors at 3

most sites was greater in the low dose than in the high dose group; X

(o

probably due to the longer survival of the low dose mice. 3
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Rare stomach tumors--squamous-cell papillomas and squamous-cell

carcinomas--were observed in 2/46 (4 percent) low dose males, 3/47
(6 percent) low dose females, and 3/45 (7 percent) high dose females.
In historical veﬁicle control data tabulated by this laboratory for
the NCI C;;cinogenesis Testing Program, 1/180 male and 1/180 female
B6C3F]1 mice had either a squamous-cell papilloma or a squamous-cell
carcinoma of the stomach., Assuming a binomial distribution with a
probability of 1/180>of a spontaneous tumor, the probability of
observing 2 or more tumors out of 46 males was P < 0.029. For a
sponténeous tumor rate of 1/180, the probabilities of 3 such tumors
occurring by chance in a sample of either 47 or 45 females is very
small (P < 0.003).

To provide additional insight into the possible carcipogenicity

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 all of the intervals shown in
Tables 5 and 6, the value one is included; this indicates the absence
of statistically significant results. IE should also be noted that
.11 of the confidence infervals have an upper limit greater than one,
indicating the theoretical possibility of tumor induction in mice by

allyl chloride that could not be established under the conditions of

this test.
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e V. DISCUSSION

Because of excessive early mortality of high dose male rats,

high dose female rats, and high dose male mice (50 percent of each

group died Ly week 14, week 38, and week 27, respectively) the major-

ke A y

ity of animals in these groups did not survive long enough to be at

risk from late-developing tumors. Any conclusions derived from this

i L

bioassay are, then, based on observations of the remaining groups,
Although a compound-ielated reduct.ion in mortality was also ob-
served among low dose rats, 50 percent of the low dose males survived
until week 77 and 50 percent of the low dose females survived until
week 99. This survival was considered adequate for meaningful statis- k
tical analysis of tumor incidence. Survival of low dose male mice t .
(50 percent living at least 86 weeks) was also considered adequate for

statistical analysis, Female mice, with 68 percent of the high dose

group and 80 percent of the low dose group surviving until the end of i

the experiment, were the only species and sex for which animals in ! K

all groups could be considered to have lived long enough to be at risk

from late-developing tumors.

Among the groups in which an adequate number of mice had survived i
long enough to be at risk from late-appearing tumors, proliferative {
nonneoplastic stomach lesions (i.e., acanthosis and hyperkeratosis)
were observed in 20 percent of the low dose males, 39 percent of the

high dose males, 36 percent of the low dose females, and 56 percent
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of the high dose females, but in none of the control mice. In addi-
tion, squamous-cell carcinomas of the forestomach were detected in
2/46 low dose males and 2/47 low dose females. Metastases of this
lesion occurred in the two low dose males. Squamous-cell papillomas
of the forestomach vere observed in 1/&7_low dose females and 3/45
high dose females. These neoplasms were not observed in any other.
treated or control mice. The historical data for vehicle control
B6C3F] mice at this laboratory for the NCI Carcinogenesis Testing
Program indicate that 1/180 males and 1/180 females had either a
squamous—-cell papilloma or a squamous-cell carcinoma of the forestom-
ach. The occurrence of these neoplasms at the incidences observed in
this bioassay was statistically and significantly higher than in the
historical incidences, The proliferative nonneoplastic stomach
lesions, squamous-cell papillomas and squamous~cell carcinomas, may
all represent progressive stages in a neoplastic process. When the
probable pathogenesis of this tumor is coupled with the known chemi-
cal reactivity of the compound and the statistical evidence for the
rare occurrence of this tumor, the results are strongly suggestive
of the carcinogenic action of allyl chloride in mice.

There were no other neoplas- . rats or mice for which statis-
tical significance could be a;ttibuted to differences in incidence
between contral and treated groups.

Under the conditions of tﬂis bioassay no convincing evidence was

presented for the carcinogenicity of allyl chloride in Osborne-Mendel

49
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rats of either sex. The results are strongly suggestive that allyl
chloride is carcinogenic in male and female B6C3F] mice since the
compound, when administered by gavage, is associated with neoplastic

and nonneoplastic lesions of the forestomach.

i ntas
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APPENDIX A

SUMMARY OF THE INCIDENCE OF NEUPLASMS
IN RATS TREATED WITH ALLYL CHLORIDE
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TABLE A}
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS TREATED WITH ALLYL CHLORIDE
CONPROL (UNTK)  COBTBOL (VER) LOW DOSE . 4168 DOSB
01-0318 01-021a 01-0328 01-0338
ANISALS IRITIALLY IR STODY 20 20 50 50
ANISALS BISSIEG ]
AB1AALS NECROPSIED 20 19 50 50
ABIRALS EXARINED BISTOPATHULOGICALLY®® 20 19 50 50
1NTEGUBEBTARY SYSTER
e3SUBCUT T1SSOB (20) o9 50 (50)
P1B20MA 3 (6%)
P1BROSARCOBA 1 (5% 1 (a3)
P16EOUS WISTIOCYTOBA 1 (5%
PIBROUS BISTIOCYTONA, BALIGMANT 1 (5%)
LIrona 1 (2%)
HREANGIOSARCOBA 1 (28) 1 (28)
MESPIKATOMY SYSTES
(117} ]
HRBATOPOLXTIC SYSTEA
SBULTIPLE UNGANS (20) (19 . (50) 50
LYBPHOCTTIC LBUKSAIA 1 (5%
0SPLEEN ’ (20) (827 (50) (50)
BEBANG1O0SARCONA . . 1 (6%) ‘1 (2%) 1 (2%)
S8EIRNTEHIC L. ¥0DE "9 un (50) w3
BERSRSIONA 1 (2%)
C1RCULATORY STSTES
[T ]}
DIGBSTIVE SYSTEA
¢SALLVARY GLAND (%) (32} (L3 }) 1e)
: 1_47%)

¢ BUBLER OF ANISALS WITH T1SSOZ RIABINED MICROSCOPICALLY
¢ B0BBEk OF ANYSALS BECKOPSIED
#AEXCLUDES FARTTALLY AUTOLYZED ANIMALS

A-3]
Preceding page blank

GLO08s 3




: TABLE Al (CONTINUED)
A
£
pat
‘.‘
COSTROL (D9TR)  COBTROL (VBH) 10 DOSE f164 DOSE
, 1-0318 at1-0218 01-0328 01-0338
ePANCREAS 20) 116) 150) (50)
OSTROSAECORA, BETASTATIC 1 (2%)
: #5708ACH 120) : 19) 150) (50)
R OUSTBUSARCOSA, BBETASTATIC ’ 1 (23)
T sSEALL 1NTESTINE (20 119) (49) (50)
PIBKOSAECONA 1 (5%)
: Ok18ALY SYSTZA )
sR1DREY (20) 19 - 50) 50}
nasagrosa * 1 (2%)
PNDOCAEAR SYSTEA
. PPITULTARY 120) (16) (50) T 50y
ChROAOPHOBE ADBIOAA 2 (109) 1 (2%)
SALRENAL (20) (19) (v9) [t1.,]
CURTICAL CAECINOBA 2 (r0%) 1 (2%) :
PHAOCHROBOCYTONA v (5%)
B8RANGIOSARCOBA 1 (58%)
*THIROID (19) 119) 9 9) 3
POLLICOLAS-CELL ADREOBA 1 (58 1 2% 4
. POLLICULAR-CELL CAKCLNOBA 1 (58) : 2 () .5 4108) 1 (2%) X
C-CELL ADENONA 1 (%) : :
SPANCNEATIC ISLETS : 120) 116) €50) 50 : g
1SLBT-CELL ADEREOBA 1 (6%) 1 (29) A
R TommT e N .
RZPRUDUCTIVE SESTRE ¥
. ¥
SRaRAARY GLAND 120 119) 150) (50) E
ADESOCARCINOSA, BOS 1 (5%) 1 5% i
PI8R0ADENOAA 1 (5%) N
e k-
ZRVOUS SYSTER
aoNE
; . &
3 3
§ SYEC1AL SENSE ORGAMNS
) . . 7 o
f 17}
¢ BUSDES OF ASIAALS WITH TISSOB BIASIRRD BRICROSCOPICALLY E
® SUSBER OF AMISALS KRCROPSLED . /
: + THIS IS CONSIDERED TO BE A BENIGN FORM OF THE MALIGKANT MIXED TUMOR OF THE KIDNEY AND CONSISTS OF PROLIPERATIVE , 5
1 LIPOCYTES, TUBULAR STRUCTURES, PIBROBLASTS, AND VASCULAR SPACES IN VARYING PROPORTIONS. '

K
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TABLE Al (CONTINUED)

COBTROL (UNTR)  CONTROL (VEN) 108 DOSE 2148 DCSB
0V-031 01-0218 01-0328 01-0338
A0SCOLOSKELETAL SYSTER
SSKELETAL ROUSCLE (20) {19) (50) (50)
PIBROUS BISTICTITOAA, BALIGEANT 1 (5%)
BODY CAPITIEZS
SARSENTERY 120) {19) 150) (50)
OSTEOSARCONA, RETASTATIC 1 (28)
ALL OTHER SYSTRES
song
2018AL DISPOSITION SUBMARY .

A918ALS ISITIALLY IN STUDY 20 20 50 50
SATORAL DBATHO 1 12 82 50
BUR1BUMD SACRIPFICE 1
SCHEDULED SACRIPICE L)

ACCIDENTALLE R1LLED
TERE1IBAL SACRIPICR L] ? ?
ABLBAL AISS1PG 1

2 ABCLULES AUZOLIZED AMIBALS

@ BUBBLER OF ABIRALS WITH TISSUR AXAAINED BICROSCOFICALLY

® J08BER OF ANIAALS MNEBCKOPSIRD

A-S

S0087

e et o
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'TABLE A1 (CONCLUDED) !
COMTROL (UNTR) CONTROL (VEB) 109 DOSE
01-0318 0%1-0218 01-0328
TUROR SUSHARY
TO0TAL ABIBALS W1TH PRIBARY TURORS® 6 9 "
TOTAL PRIBARY TUBURS " 7 ”
TOTAL ABIAALS MITH BENIGE TURORS 2 L) 8
TOTAL BRBRIGH TOBORS 3 5 ]
TOTAL ANIBALS W1TH BMALIGEAST TUROES 6 L] 9
TOTAL BALIGMAMT TUBORS 8 ? L ]
TOTAL ANINALS NITH SECOBSDARY TORORSS 1
TOTAL SECONDARY TURORS 3

TOTAL ANINALS ¥ITH TUBORS UNCRRTALD-
BENIGB OR MALIGBANT
TOTAL UNCERTAIR TUBOBRS

TOTaL ARIBALS MITH TUNOLKS UNCRRTALIN-
PkIMARY OB HETASTATIC
TOTAL USCERTALS TUBURS

PRLIAARE TUBRURS: ALL T080kS BXICEPT SBCOMDLRY TUBORS
SECONDARY TUNMORS: BETASTATIU TUNORS OR TURORS IAVASIVE IETO AR ADJACENT ORGAM

A6
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TABLE A2

SUMMARY OF THE INCIDENCE OF NEOPUASMS IN FEMALE RATS TREATED WITH ALLYL CHLORIDE

i
i
CORTAOL (UST3)  COPTIOL (VEW) 108 DOSE 2108 DO3R i
010312 01-0212 01-038p 01-0350 HE
ADINALS IBITIALLY (8 STUOR 20 20 50 50 i
APINALS BECROPSISD 20 20 50 50 H
ASIAALS RXABINKED SISTOPATNULOSICALLY®® 20 20 %0 50 i
1PTEGUALETARY SPSTES :
s1m ‘ 140) 120) 50) 50 R
SEbACEOUS ADESOAA i 1 (M) i
e5uBCOT TISSTR (29 120) (50) (50) :
SQUAMOUS CRLL CARCIFOBA, BRTASTA 1 (28 P
FibROAA 1 (2%) 2 (%) !
PLBROSARCO%A 2 (*9) 1 (23) .
HEBARGIOSARCOBA 2 (v8) R
N23PLREATORY SYSTSR
sLUNG : 120) 20) (50) 50
SQUAROUS CELL CARCINGCEA, ARTASTA 1 (23) Lo
! AUESOCARCINOBA, B80S, BETASTATIC . 1 2
H rioR0SARCONA Y :
cmee i
: i
HZRATUPULRTIC STSTER
SRULTIPLE ORGaSS [P1] 1290, (%0) (50) . :
: BAL1G.LTAPHUSA, NISTIOCYTIC TIPS 1 ()
eSrLEEN (20 {20) 50) {89)
¥EAATGI0SARCOAA 1 (23 1 (%)
oLTNPH BuUDZ 20 (20) 50) (49
ADERUCANCINORA, BOS, ABTASTATIC v (2
THYAUS t5) 19) 139) BN
SQUABUUS CELL CARCINOSA 1 (3)
ADENUCARCINOAL, ROS, BETASTATIC 1 (%)
CLdCOLATURY STSTRS
suLARY ' - (20) (20) (50) 150)
AARED TURON, BETASTATIC 1_q58)

® ZURBER OF MalBAlLS w1TH PTISSUR BIABIAED 8ICROSCOPICALLY
® B0BSER OF AB1BALS PECROVPSIED
SOEXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE A2 (CONTINUED)

f o am a de shemid

CONTUOL (URTR)  CONTROL (VER) LO¥ DOSE uiea posg
01-0312 01-021? 01-0382 01-035?
VIGESTLAVE SYSTRA
sLIVER (20) 120) 50 1509
MEUPLASTIC SOLOULE 2 (108)
BEPATOCELLOLAR CARCINOAA 1 (5%
SrABCEEAS (20) (20) (50) 50)
LiPOAA 1 ()
$8SOPEAGUS (15 (ts) 150) 50)
SLUABOUS CBLL CAFCINOBA, BBTASTA 1 (2%) ,
UNINARS SESTEM
IRILNLY (20) (20) (50) *0)
TUDBULAK-CELL ADZmOAA : 1 (2%) 1 (2%)
RIZED TURUR, RALIGBANT 1 5%) 1 (%) 1 (2%)
PASANTONA + 2 (V08)
EBUUCKINE SYSTEB
sPITULTARY (19 (20) (50) (50)
CENUBOPHUBE ADBROBA 6 (328) 6 (30%) 6 (128) 1 (2%)
sALRERAL 120) (20) (50) 50
COATICAL ADENOSA 1 (58)
YHBOCHROBOCYTLAA 1 (5%)
eTHYAVID (20) (19) 50) [11.)]
PULLICULAR-CELL ADENOBA 1 (58)
POLLICULAR-CBLL CABC1NORA 1 (2%) 1 ()
C=CELL ADENOSA 2 (10%)
U—C8LL CARCINOSA 2 (10%) 1 (2%)
SYANCREATIC ISLRTS (20) 120) (50) 50)
15LEL-CBLL aDEBOAA 1 (5%) 1 (5%)
LSLET-CELL CARC1BOBA 1 (5%)
BEPRULUCELYE STSTER
SRARNARY GLAWD 120) (20) 150) (50)
. : 2 4103) 1 2%

¢ BUGBER OF APIAALS ¥ITE TISSUR RIANIBED BICROSCOPICALLY

© JURBLEL OP ANIAALS NRCNOFSISD

+ THIS 1S CONSIDFRED TO BE A BENICN FORM OF THE MALIGNANT MIXED TUMOR OF THE KIDNEY AND CONSISTS OF PROLIFERATIVE
LIPOCYTES, TUBULAR STRUCTURES, FIBROBLASTS, AND VASCULAR SPACES IR VARYING PROPORTIONS.

- A8,




e, o WMt

4

TABLE A2 (CONTINUED) _
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CORTROL (VBTR)
1-031r

CONTROL (VEB)
01-021

LO¥ DOSB
21r 01-03ap

nIGH DOSB
01-035p

P16KOSARCOSA
PIBRUADZRONA

SyYUABOUS CELL CARCINOSA
SBDUSHIRIAL STROBAL POLYP

2 (10%)
#0TEKOS (20)

sovazy (20)
CISTADEAOCARC1NOSA, 3US 1 (5%)

1 (5%)
7 (35%)

1 (5%)

BESANGIOSA 1 (5%)

13 (206%)
(20) (50)
3

20) (50)

8 (B%)
(9)

(s9)
1 (%)

NERYOUS SISPRA

a0ae

SPBCIAL SENSE ORGASS

e caccns cree - —-

AUSCUOLOSKBLETAL SISIER
"wonrs

BUDY CAVITIES

g08E

ALL OIMER S¥YSTREAS

vIAPHRAGA
SYUAROOS CELL CARCINOBA, BETASTA
ADBBOCARCINUSA, HOS, ARTASTATIC

ANISAL DISPOSITION SUBBARY

ASIBALS 1ZITIALLY IB STUDY 20
9afURAL DEATHe 2
AuN1lbUND SACRLIPICE
SCHEDULED SACRIFICE 5
ACCIDESTALLY KILLED
TBEALNAL SACR1PICH A £
AS1BAL ml13cise

9 IBCLUDES AUIOLYZED ANINALS

20 50

15 9

® 80AsEk UP ASIBALS WRCEOFKSIBD

® BUSHBLEM OF ANIBALS ¥ITH TISSUX EXAAIFED BICROSCOFICALLY
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. TABLE A2 (CONCLUDED) -

|
i
]

COBTROL (UBTR) CONTROL (V2E) 109 pose aI¢a oass
Q1-0aty 01-021» 01-Casp 01-035p
TOBROK SOBAARY
TOTAL APIBALS WiITH PRINARY TURORS® A L) 12 26, ”
TOTAL PRINABY TURORS 21 22 3% L[]
TOTAL ABINALS W1Th BENIGE t0ao0gs 12 12 21 8
TOTAL BENIGE TOAORS AL} 7 2% 2
foraL ANINALS WITH MALIGNANT TVUENORS [ 2 9 L]
TUTAL BALIGHANT TOAORS ? 3 " 6
FUTAL ASIAALS BITH SECOSDARY TORORS s ) 1 7
TOTAL SRCOPDARY YURORS 1 8 .
TOTAL ANINALS OITH TUAOKS UBCRETALIR~
BENIGE OR BALIGEANT 2
TOTAL UNCBRTAIN TUMORS 2

TOTAL ARISALS WITH TURORS ORCeRTALN-
euIAARY OR BR8TASTATIC .
TUTAL ONCERTAIN TUMOLS

® PRiSAKY TUBORS: ALL TUMORS BICEPT SECONDARY TOBORS
SECUSDARY TUMURS: BETASTATIC TUBOKS UR TUBORS ISVASIVE 1MTO AN ADJACENET URGAN
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APPENDIX B

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN MICE TREATED WITH ALLYL CHLORIDE
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TABLE Bl

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE TREATED WITH ALLYL CHLORIDE

§ F1B808A

COSTRUL (UNTR)  COBTROL (VEM) LO¥ DUSEB BIGA DOSK
02-2081 02-8031 02-8032 02-8033
ANINALS 1SITIALLY IS $520DY 20 20 50 50
A818AL3 BECBOPS1ED 18 20 a6 50
Adi3ALS EKAN14ED SISTUPATUULOGICALLY®® 15 20 [ 1Y 89
18TEGUASYTARY SYSTRE
sSUBCUT T1SSOB (18) 20) (86) (50)
1 (2%)
"RBSPARATUBY SISTSB
sLUNG 115) 20) (85) 9
SYUABOUS CELL CABCIBOSA, RETASTA 1 (2%)
ALYEOLAR/BRUSCHIOLAR ADEBNONA 3 (15%) 6 (138%)
HSRATOPOLETIC SISTER
SAOLTIPLE CRGANS (1)) (20) (v6) (50
AALLG.LYRPHOAA, LYIAPHOCYTIC TIPS 1 (5%) 1 (28) 2 (a8)
6aL1G.LYAPHORA, HISTIOCYTIC TIPE 1 (23)
LYAFNUCYITIC LBUKRAIA 2 (48)
#8:52028RIC L. NODB (15) 9) (39) 28)
8ALIG.LTHFRONA, LTBFHOCTZIC TIPB 1 (3
CLRCULATOKY SYSTER
208¢
UIG.3TIVE SISTEA
OLIVER 15) (20) (86) (89)
SQUAROUS CBLL CARCINORA, ASTASTA 1 (2%)
HBPATOCELLULAR CARC1NOMA 1 (n) i (t0%) 8 (178) 1 (2%)
LEIOBYUSARCONA, 3BTASTATIC 1 2%)
—HEBARGIOHN) 1 128)

¢ BUAJER OF ANISALS BECROPSIED
#*EXCLUDES PARTIALLY AUTOLYZED ANTMALS

® SUBHER OP ANIBALS NITH T1SSUB BIABISXD BICROSCOPICALLY
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TABLE B1 (CONTINUED)

CONTROL (UPTB)  CONTROL (VEEH) L0u DOSB HIGH DOSE
02~80%1 02-8031 02-8032 02-2033
SPANCEPAS } . () (20) (a5) (3)
SQUaB0US CBLL CARCINOSA, BETASTA 1 (2%
ssrumCe ) (15) 20) (86) 9
SQUABOUS CRLL CARCINOSA 2 (¥8)
LAI0AYOSARCOBA 1 (23)
CRUIBARY SYSTEN
¥08L
ESDUCKINE STSTEA
nose
XEPHODUCTIVE SYSTRS
sEP1DLDYALS . (18) 20) (a6) (50)
SQUAROUS CBLL CARCINORA, NETASTA 1 (29)

BER9ODS SYSTER

aung

SPECIAL SBNESB ORGANS

nosx

AUSCULOSKBLETAL SySTREA

nope

buvt CAVITIERS

soue

ALL OTHER SYSTBES
BOBY

¢ NUABER OF APIAALS VITH TISFUE EIARINED BHICROSZOFICALLY

® gUBBER OF AFIAALS SECROPSIBD

G5f)0'? 5 ?

Ay
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TABLE B] (CONCLUDED) '

CONTROL (UBTR) CONTROL (VEE) LO¥ DOSB 4168 p0osB
02-8081 02-8031 02-8032 02-8033

ANIBAL DISKFOSITION SURBARY

ABIAALS ISIPIALLY I8 STUDY 20 20 50 50
BATURAL DEATAS ” L] 27 80 *
RORIBUMND SACRIPICE L .

SCYEDOLED SACRIPICE 10 . .
ACCIDSNTALLY KILLED 1 ¥
TzuALINAL SACRIPICER e 6 21 10 ’
AN1BAL B1S5186 ki

¢ LACLUDLBS AUTOLYZED ANINALS

TUROR SUAJARY

10TAL ADLSALS VITH PRINARY TURORSS 1 H 19 3 2 .
TUTAL PR1BALY TONORS 1 6 28 3 . B

i

TOTAL AsIAALS WITH BENICE TUHORS 3 8 {
TUTAL BESIGB TUNOES 3 8 2

TOTAL ARLIAALS ¥1TH AALIGSANY 2020ES 1 3 7 3
TOTAL BALIGBART TUBORS 1 3 1% 3

TOTAL AMIRALS M1TH SECUEDARY TUSOKSE 2 d
POrAL SECOMDARY TOBOSRS 5 E

TOTAL APIAALS WITH 1UBORS URCBRATAIN-
SEPILS OR BALIGEANT
Tural CNCEETAIR TUAORS

TOTAL AJISALS W1TH TOBORS UNCERTALN- §
PRISARY OR BETASTATIC 5
TUTAL UNCERTALS TUBORS

¢ PulAAKY TUBMOFS: ALL TUNORS RBICEPT SACORDARY TUHNORS
® SLCONDARY TUMOKS: BMEZTASTATIC TUMORS OR TUROBS 1SVASIVE 1NTO AN ADJACHNT ORGAN
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| ) ) TABLE B2 :
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE KICE mmwmmncuwmns'
X COBRTROL (ONTR)  CONTAOL (¥B8) LO¥ DOsa 168 DCSE
02-2081 02-2031 02-r034 02-2035
ABINALS INITIALLY IN STUDY 20 20 50 50
ANIBALS WECROPSIED - 20 " a8 as
ANIBALS BEIANIBED MISTOFATHULOGICALLY ** 20 " ‘88 "
ITRGUABETARY SYSPTES
$S06CUT TLSSUR (20) t19) (28) (45)
PIBROSARCOSA 1 (23)
. L2I08Y0SARCONA 1 (5%)
; RESPIRALORY SYSTEA
4 "wire @0 (19) 8) *s)
. ADRBOCARCINOAA, $0S, BETASTATIC T (29)
| ALYEOLAS/BXUNCHIOLAR ADSNOSA 1 (58) 1 (5%) S (108) : s (93)
; OSTROSARCONA, SETASTATIC ) 1 (23)
HERLTUPOLEPIC SYSTER
SULPIPLE ORGANS (20) : (19) (88) 5)
BALIG.LYNPHOSA, LIAPHOCYTIC TYPER 1 (5%) 1 (2%)
BAL1G.LYSPUORA, NISTIOCYTIC TtpE 2 (10%) 1 (58) 8 (83) 6 (13%)
BALIGSANY LYNPHOAA, BIXED TYPR 1 (2%)
s5PLEEY (20) (19 - (48) (»5)
LZLUBYUS) RCOBA, ABTASTATIC 1 (5%
SABSESTRAIC L. | 113 ] (20) . (9 (83) “2)
LeIUNYOSARCUNA, BETASTATIC 1 (58)
BiLl6.LYAPHOAA, BISTIOCYTIC TIPE 1 (23)
$SBaLL LWTBSTINE (29) 119) ) )
BALLG.LIAPHONA, HISTIOCITIC TYPE 1 (23)
CIBCULATORY SYSTEA
—dOUE
? SURLER OF A4IMALS W1TH TISSUR BXABINLD AICHUSCOPLCALLY
® BUABSA OF ANIRALS BECKOPS1ED
**EXCLUDES PARTIALLY AUTOLYZED aNIMALS
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TABLE B2 (CONTINUED)

COSTR0L (UNTR)  CONTROL (VEH) LO¥ DOSE B1GH DOSE
04-7091 02-2031 02-2038 02-2035
DIGESTLVS SYSTEE
SLIVER 40 (19) (88) 18%)
HEPALOCELLOLAR CARCLNUSA 1 (5%) 1 2 1 (2%)
PIBROSARCOBA, ASTASTAYIC 1 (2%)
ssTOAACH (40} (9 (134 (85)
Synasuls CBLL PAPILLOMA 1128 3 (M)
SgUABUOS CELL CARCINOBA 2 (v8)
URI«ARY SYSPER
»0BE
ESDOCU1NE SISTBA
SPLTULTARY (31, (18) (83) (L))
CHEOBOPHOBR ALRNONA Yo%)
SADEEBAL 120) (19) (L)) s
: COKYLCAL CARCISQAA 1 (%)
KEPRUDUCTIVE SYSTRE
SHARRASY GLARD (20) (9 188) 85
ADEBOCARCINONA, 3OS 1 (2%)
SOVAKY 260 119) (88) 3y
CYSTADENOSA, BOS 1 (5%)
4ESARGIOSARCOBA 1 (28)
BERVUDS SYSTEA
[ 0V} Y
SPECIAL SEBSE ORGANS
SHARUZRIAS GLAND (20) (19) (a8) (as)
ADE¥ORA, pUS 1 (58) 1. 125

-9 SURBER OF AS18ALS W1TH T1SSOBR RXAAINED BRICROSCOFICALLY

¢ SURBKR OP AS1BALS NECROPSIED
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TABLE B2 (CONTINUED)
CONTROL (USTR)  COSTROL {VEu) LO¥ LOSB slc4 DOSE
02-2081 02-P031 02-P034 02-¥035
AUSCULOSKBLETAL SESTEA
SyEAUK (20) 9 (38) (us)
USTEOSARCORA 1 (2%)
8UDY CAVLITIES
NOBE
ALL OT4ER SYSTRAS
1T
AMl8AL DISPOSITION SUBMARY
ANLIRALS INITIALLY 1B STUDY 20 20 50 50
SATURAL DEATHE 3 2 9 15
HURIBUND SACRIPICE 1
SCUEDULED SACRIPICB
ACLIDEETAILY KILLED 1 1
TEKRINAL SACRIPICS 16 18 a0 39

ARLRAL BISSING

#_APCAULES AVTOLYZED ANIOALS

® BUMBLR OF ARINALS WI1TH TISSUR
® §UAHKE LP ANIBALS WBCROPSISD

EXANINEL BICROSCUPICALLY
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"TABLE B2 (CONCLUDED)
CONTROL (ODTR) CONTROL (VBY) L0® DOSR 4168 DOSB
02-7081 02-2031 02-2038 02-7035
T0A0k SOMAARY
TOTAL AsIBALS ViTH PRIBARY TUHORS® ? L] A} "
TUTAL PRINARY TURORS ? L] 29 ”
PUTAL aBIAALS W1TH BEBIGE TURORS 2 3 ? ?
TUTAL BBNIGE T0RORS 2 3 ? ?
TOTAL ABIAALS J1ITH RALIGBANT TORURS 5 ? " 9
TUTAL BALIGAANT TURURS S 1 ” 10
TOPAL APINALS W1ITH SECONDARY TUMORS® 1 2
52A% SECORDARY TOBOKS 2 3

TOTAL ABIAALS VITH TOAORS ONCERTALN-
BBasldy OR BALICEANT
TUTAL UPCBEZAIR TUBORS

TOYAL ABIBALS ¥ITH TUBORS UDChRTALS-
PuIBAKY OR BATASTATIC
TOTAL USCBRTAIN TURORS

® PRINARY TUMOKS: ALL TUMURS BZCEPT SECOMDARY TUMORS
# SBCONUARY TUBORS: ABTASTATIC TUAORS 08 TUSUAS IBVASIVE INTO AN ALJACESRT ORGAS




APPENDIX C

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN RATS TREATED WITH ALLYL CHLORIDE
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" TABLEC!

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS TREATFD WITH ALLYL CHLORDE

CONTROL (UNTR)  COBTROL (VEB) 1L0® DOSE 216E N8B
01-0318 01-0218 01-0328 09-0238
AMINALS IPITIALLY 1IN STUDY 20 20 50 50
ANIBALS B1SS186 1
ASINALS 9ECROPS1ED 20 19 S0 50
ABIBALS EXABISED BISTOPATHOLOGICALLY®® 20 1 S0 S0
15TSGUARNTARY SYSTEA
*3K10 (20) 119) (30) 50)
EPIDEREAL IBCLUSION CYST 1 (28
1NPLARBATION, BOS 1 (5% 1 (2%)
18PLANBATION, SOPPURATIVE 1 5%
EESPIMATORY SISTEA
SEASAL CAVITY (20) (19) (50) (50)
18PLANRATION, §0S ‘ 1 (2%)
STRACHRA (15) 119) (50} (50)
I1NPLABNATION, BOS 3 (16%)
INPLAARATION, SUPPURATIVE _ 3 (16%)
0LUSG/BROSCHLOLE (20) 119) 150) (50)
IBPLARNATION, SUPPURATIVE 2 (%)
woss (20) 117 (50) (50)
PaL0s081l, CHROBIC AURLIDR 16 (80%) 13 (68%) 83 (86%) 85 (90%)
CALCIOA DEPOSIT 1 (5%) 2 (a%)
ALVEOLAR MACROPHAGERS 1 (%)
dLBATOPOISTIC 31STEA
$BOBE AARROW (E)) (R1)] (30) (50)
BEPARURP3VSIS PATTY ) T (%)
*SPLEEN : (20, “n (50) (50)
ALAATOPOTIRSIS 1 (5% 1 (68) 1 (23)
SCERVICAL LfNPH SODE L) omn (50) (v9)
1 158) 1 (2%)

@ BUSBER Of ABIRALS WITR TISSUB BIARINED AICRUSCOPICALLY
¢ g0AYER OF ANIAALS BECROKSIED :
##EXCLUDES PARTIALLY AUTOLYZED ANTMALS
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TABLE C1 (CONTINUED)
COBTROL (UNTR)  COBTHOL (VEN) LO¥ DOSE Bl bos:
01-030 01-0218 01-0328 01-0338
sSTHYINUS (1) 2) (80) (26)
ASGIECTASLES 1 3% .
CIHCOLATORY SYSTER
SHEANT (<0) (19) (50) 150)
PABRUSIS 1 (2%)
CALC1US DEPOSIT T (5%) 7 (tas) 2 (s%)
© eATOCARD10R 120) (19 (50) 150)
1aPLAANATIVUS, 3OS 2 (108) 3 (169) 1 (%)
INPLAARATION, 1BTERSTITIAL 2 (1Y)
PLbROS1S ) 13 (68%) S (108) 1 (2%)
LEGERZRATIUS, NOS 1 (5%) % (B3)
CALCIUA DEPUSIT T {2%)
CALCIPICATIUN, ROS 1 (28)
SERLOCARULIUA (20) (19) 50) (50)
MIFEMPLASIA, BOS 1 (5») 1 23)
AUNTA 140) ) (50) (50}
8£D1AL CALCAPICATION 2 (0% 8 (168) 8 (B%)
CA‘CAPICATION, B0OS 3 (1ey)
SCUHUNANY ARTEY 40y (19) (50) (50)
AEDIAL CALCLPICATIUB 1 (2% 1 (2%
CALCIPICATION, BOS 1 (5%
SPULMOSARE ARTEBY (40) (19) (50) 150)
CALCLYICATION, PUCAL 1 (5%)
SABSHETERIC ANTERY 120) "9 150) (50)
PLRIABRTERITIS 2 (11%)
BEDIAL CALCIPICATION 1 (>%) S (10%) o (88)
SPROSTATIC ARTERY (20) (19) (50) (50)
BEDIAL CALCIFICATION 1 (2
DIGESTIvE SYSTER
- sLIvER - 120) 1)) (50) ' (a9
‘PHROABUS, OUGARIZED 1 2y
* — JBRLABBATION, 80S 1 (5% 1 128 3 (2%)

- ¢ SUBSER OF APINALS W1TH T.iSSOR BIABLMED BICROSCOPICALLY

® 2088k OF ANIBALS BECAOPSIRD
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TABLE C. (CONTINUED)

CUBTROL (UNTR)  COBTEOL (VEE) 108 poSE RIGE DOSE
01-0318 01-0218 01-0328 01-033a
21880518 1 (2%) 8 (16%)
CIRKRULSIS, BOS 8 (83)
rELIUSIS MEPATIS 2 (W)
BECBOS1S, MUS 1 (2%)
ASTABURPHUS1S PATTY 2 (108) 3 (163) 12 (28%) a8 (8%)
CYTUPLASAIC VACOOLIZTATIUN ? (37
YEPARUCITUBLGALY 7 (3M)
ANGLBCTASIS 3 (158 8 (168) s (8%)
sL1VER/CEITRILUBULAR (20) ) 150) (9
BECRUSIS, DUS 1 ()
splie DUCT (=0) 9 (50) 50)
TWPLAEAATION, HOS 8 (828) .
2ibROSLS 5 (268)
d1rsRPLAS1s, 805 s oy 11 (58%)
QPARCREAS 120y 116) (50) 150)
£1840513, PUCAL 3 (19%)
PEMIARTERIT1S & (20%) 8 (%68) 2 ()
$STURALH (20) (R 50) 1%0)
OLCKB, PUCAL 1 (2% 2 ()
CALCIUB DBPOSIT 2 (10%) s (129) 8 (63)
4I¥EMREZATOS1S 1 (2
ACANTHOS1S 1 (2%)
#GASTEIC BUCOSA 120) (19) 50) 50)
CALCIPICATIUN, B80S 2 (V)
wCuLos 19 (19 (9 50)
SEBATODIASLS 1 (5%)
UslsdRY STSTEB
" ex1omsY («0) 19) 150) 50)
HEDRUDRPHROSLS 2 (W)
cisy, #0S . * (23) 1 (21)
PIELOMRPHRITIS, BUS 1 (5% 3 (&) s (8%)
A8SCBSS, 80S . 1 (5%)
19PLAREBATION, CHBOBIC 15° (75%) 19 (1008) 02 (8e%) " (26%)
CALCLUS DEROSLT 1 (5%) 7 (1e8) S (10%)
eR1DIXY/ARDOLLA (20} (19) 150) 150)
g 2 803 2410

¢ NOSBER OF ARIMALS WITE T1SSUS BIARIAED AICROSCOPICALLY

® gUSBEX OP 2NIBALS BECROPSIED
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TABLE Ct (CONTINUED) '

' 6390

e e e s e

COSTROL (OMTR)  CONPROL (VEB) L0® DOSB #1638 DOSE
01-0318 01-0218 01-0328 01-0338
OR1DNSY/PELYIS (20) (119, (50) (50)
STPRRPLASZIA, BPITRELIAL 2 'y
SUKINAKY BLADDAR 19 (18) 9 (%9)
I8PLABAATION, #US 1 (5%) 3 (63 & (8%)
18PLAABATION, SUPPORATIVE 1 (6%)
WIPBRPLASIA, BPITHRLIAL 1 (68)
. BPDOCKINE SYSTEA
ePLIT0LTARY 120) 116) 150) (50)
ABGIBCTASIS | 1 (5%)
H SADREDAL CORTER 120) (19) (49) 150)
: DEGERERATION, SUS 1 (2%)
: CYTOBEGALY 1 (5%)
' ABGIECPASIS 1 (5%) 3 (e3)
: $THYROLD 119 (19) 9) (89}
i O0LTL8UBRASCHIAL CYST 2 (11%) 1 (5%)
POLLICOLAR CYST, BOS s (8%) 1 (2%) Co
{ BIPERPLASIA, C-CRLL 1 (5%) 3 (218)
: HEPKRPLASIA, POLLICULAR-CRLL 1 (5%) ' {5%)
OPARATHYLOLD (E)] (18) (23) (26)
BEVERPLASIA, WOS 2 (678) q (22%) 87 (228) 3 {128)
RZPMODUCTIVE STSTEA
SPROSTATE (20) (3) (23) (33
LarLansa?ios, »os 5 (25%) . 8 (9%) S (15%)
1BPLARNATION, SUPPURATIVE 8 (848)
HIPBRPLASIA, SPITHELIAL 1 (68)
SETAPLASIA, SQUABOUS . (22%)
SSEALNAL VESICLE 120) (19 (%0) (50)
1%PLAAAATIVR, BUS 1 (5% 2 (o) 3 (6%)
$LESTIS 120) (18) (%9) (49)
GRANULUBA, SPAKBATIC 1 (5%
PERIARTERITIS 2 (V)
CALCLUS DEZPUSIT 1 (48)
ATROPHE, 905 31 1558) B_(983) 20 _(87%) 9 {18%)

- ¢ BUABER OF ANIAALS WITH TISSUB KXAS1BED BICEUSCOFICALLY
¢ PORBRk OF ASIRALS »BCROPSIED
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{TXBLE CI (CONCLUDED)

Ei16% DOSE

CONTROL (UBTR)  CONTROL (VBH) AO¥ DOSB
01-031a 01-0218 01-0328 01-0338
e8PLLIDYALS (20) (19) (50) (50)
BECROSLS, PAT 1 (5%)
ATBOPHY, 20S 3 (15%)
STPSAPLASIA, BPITHELIAL 1 (5%)
PERYUDS SYSTEA
16 1
SPECIAL SEISE ORGANS
SEYR/LACKINAL GLABD (20) 9 50 150)
1sPLABEATION, BUS 1 (5%)
AUSCOLUSKELETAL SYSTRR
*BONS t2v) {19) (50) {50)
OSTEOPUROS1S 1 (5%)
BODY CAVIT1ES
SPERITOBRUR (20) (9 (50) (50)
LEPLANBATION, BOS 1 (5%
SPEKICARDIUY 120) (19) (50) (50)
13PLABRATION, BOS 2 (Y0%) 1 (28) 2 (9%)
SSESESTERY (20) t19) (50) (502
PERIAKTERITIS 8 (20%) 5 (108) 1 (2%)
_ SECNOS1S, PaT 1 (2%)
ALL OTdEZR SYSTEAS
008
SPECIAL BURPHOLUGY SCABARY
1

20 LESIOB REPOPTRD

——ARLE 9_
% sUSHSh UP AaIRALS 9ITH TISSOR EIABISED SICROSCUPICALLY
* BUABER OF AMIAALS BZCROFSIED
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SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS TREATED WITH ALLYL CHLORIDE

CUNTRUL (OSTR)  CONTHOL (YEH) Lov posE 8168 DOSE
0t-931p 01-021? 01-03ep 01-0352
ADISALS INITIALLY 1B STUDY 20 20 50 50
AMIRALS BECEOPSISD 20 20 50 50
AN1BALS 1MA182D HISTOPATHOLOGICALLY®® 20 20 S0 50
1STEGUBEATARY STSTRA
sS0BCUT TISSUR : 20) (20) (50) ) (50)°
4830838, MUS : 1 2%)
%ESPIXATOKY SYSTEM
STRACHEA (s (20) (50) 150)
LEPLARSATION, 3OS S (258) 1 2
1SPLARAATION, SUPPURATIVE 1 (5%) .
BEPAPLASIA, SQUASLUS 1 (5%)
oLUSG/bROSCRIOLE : 20) (20) 50 (50)
ISPLANBATION, SUPPORATIVE 8 $208)
WwLONy (<0) {20) (50) {50)
FURKLGE 8ODY, 3US 1 (53)
CONGSSIION, BOS 1 (58)
HEBURRHAGE 2 (108)
P3:UBORIA, CHROSIC BURNE 19 (908) 13 (65%) aq (883) 83 (86%)
ALYBULAR BACROPHAGRS 6 (308)
NYPEEPLASIA, ALVEOLAR EPITHELIOE 1 (5%)
sENATUFOLRTIC SYSTRA
oSPLESR (20) (20) (50) (%9)
HEMOKUUAGE 1 (58
PYBRUSIS, PUCAL 1 (5%)
HERATOPOIES1S & (20%) .6 (128) 1 (%)
_6CERV CAL LIBPN $ODB (20) (20) (50) (89)
1aPLARAATION, NUS 1 (a8
ABGIZCFASLS 3 (6%) (2%
BIrBRPiASIA, LIAPHOLD 2 110%)

¢ SURBER Of AN1IBALS WiTH TISSOE RXASIZED BICEOSCUKLICALLY

3 SUNBBR OF ANIBALS BECROXS1ED
SAEXCLUDES “ARTIALLY AUTOLYZED ANIMALS
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TABLE 2 (CONTINUED)
CUBTROL (UNTH) CuNTROL (¥E2B) LOW DOSE 1B DOSE
o1-031r 01-021y 01-03ap 01-035¢2
STHYAUS (15) (19) (39) 3
ABG LECTASIS 1 (33
CLKCULATORY SYSTBB
sAYUCAKDLIUR (20) 20) (50) (50)
I4rLABMATION, SUPPUKATIVE 1 (5%)
rrsausls 1 (b%) 1 (5%) 1 (28)
scNLLCARDIUA t20) 120) (50) (50)
LuPLAASATION, BOS 1 (2%)
SAUKTA 120) (20) (50) 50
HEDIAL CALCIFICATION 1 (5%)
SMESENTERIC AREZRY (2v) (20) (50) (50
FERIABTERITIS 3 (15
VIGEISFIVE SYSTER
sLivER [PT] (20) (50) 50
LHPLARAATION, BUS 3 (68) 1 (2%)
£iBRUSIS 1 (2%)
PELLUSIS HEFATIS 2’ (%)
srchusls, BuS 1 (2%)
ALTARURKHOSLS PATTY 1 (5%) 8 (8%) 1 (2%)
CYTOPLASALC VACUOLIZATLION 6 (30%)
PuCal CELLULAK CHANGE 1 (2%)
HEPATUCYTTONEGALY 6 (30%)
haGlZCLIASLS 2 (10%) 2 (v) 2 (8%)
SLLVLR/CERTRILOBULAK (20) . {20) (50) (50)
LEGEAERATIVE, MBUS 1 (4%)
NLCRUSLS, AUS 1 (5% 1 (2%)
sgiLL DUCT (20) 120) - (50) (50)
INPLAARATIUN, %0S 8 (40%)
PiBEUSLS 3 (15%)
uyPSkPLASL1A, 90S 1% (70%)
SPASCHEAS (<0) 120) (50) 50
PiBRUSIS 1 (5%)
PLuLaLLERITIS _1_(58)
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TABLE C2 (CONTINUED)
COSTROL (USTR)  CONTROL (VER) 10V DOSE 21GR DOSE
01-031P 01-0212 09-038p 01-035p
SPASCUBATIC ACIBUS (20) (20) (50) 50)
BIPRKPLASLA, POCAL 1 (5%)
SESOPHAGUS R Y) (14) (50) (50)
GUasULORA, PORZIGE BODY 1 (m)
ssTUBACH 120) (20) 150) ;59
L1aPLABBATIUN, BOS T (5%)
ULCRR, POCAL 1 (%)
BYPERKERATOSIS 1 (58)
ACANTHOSLS 1 (5%)
UKINARY SYSTEA )
sK1DOKY (20) (20) 150) 150)
HIDMOMEPAROSIS 1 (28)
PYELOWEPHRITIS, 80S 2 (a%) 2 (o%)
13PLANAATION, CHROSIC 9 (45%) 1% (70%) 16 (329) 1 (28)
CALCIUS DEPOSKT 1 (58) 1 (23) 1 (28)
SK1uSK/PELYLS (20) (20) (50) 150)
HEPARPLASIA, SPITMELIAL 4 (208%)
SURLSAARY BLADDER (19) 20) (50) 98)
ABPLARRARION, NOS 2 (o8)
BaLUCEABE SYSTEA
SPLTULITARY (19 (20) 150) (50)
ANGASCTASIS 1 (23) 1 (23) :
N . t
SAURZNAL CURTEX (20) (20) (50) (50) {
DEGENERATION, B80S 1 (2%) 1 (2%) i
CYTUBEGALY 3 (208)
 ABGIECTASIS 3 (158%) 10 (20%) 2 () H
SADMENAL AEDULLA (20 20) {50) (50) !
HIPENPLASIA, POCAL . 1 (5%) i
oTHYRULD (40) t9) {50) (¢ 8) :
ULTINUBHASCHIAL CIS? 2 (11%)
dfPERPLASIA, C-C2LL & (20%) EANEY, ¥
SPABATHIRVID m (16) (8) (6)
——BIVERPLASLAL BUS 1. 41008) 4 119%)

# BURLER UP ANIRALS WITH TISSOE BRABMLINED AICKOSCUPICALLY
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TABLE C7 ¢#MINTINUED)

COBTROL (UPTE)  CONTROL (VEB) Lov DOSB BI¢8 DOSE
01-0312 01-021? 01-03ar 01-035¢
XEPROLUCTIVE SISTEA
SVAGLIEA 120) (20) (50 50)
IRPLAHAATION, NOS . & (8s) 3 (6%)
*UTREUS @20 (20) (50) )
RYDRONETRA a (20%) 8 (83) 8 (8%)
SUTERUS/ENDUNZTRLON (20) 120) (50) (9
CYST, WOS , 1 (5%)
LNPLABHATLION, ¥OS 1 (5%) 3 (63) 1 (2p)
I¥PLARRATION, SUPPURATIVE 2 (10%)
HYPELAPLASIA, CYSTIC 1 (5%) 1 (5%) 1 (2%) 1 (23)
suvaART €20) 120) (50) (49)
CrsT, MOS 1 (5%
PSRYOUS SYSTER
08K
SKECLAL SENSL OBGANS
LYK /CUKBEA (20) (20) {50) 50)
1aPLABAATION, NOS 1 (2%)
‘BUSCULUSKELEYAL SYSTEE
*SKELETAL MUSCLE (2v) 20) (50) 50
GEARULOBA, BOS 2 (10%)
5UDY CAYITIES
*AELIASTINUR 20} (20) [tY)) (50)
+BANULOSA, POMEIGH BOLY 1 (53)
*pLEUMA 120) (20) 150) 50)
21bKOSIS, PULCAL 1 (5%)
*Pch1CARDIUA (20) (20) (50) (50)
e AERLABBATION, BOD 3_16%) 2. 198}

s SUABER OF ANIAALS WITH TISSUER ZXAMISED AICBROSCOPICALLY
* N¥UADEE OF ANLRALS ¥s5ChOPS1ED
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TABLE C2 (CONCLUDED)

confaul (DETR) CONTROL (VEH)

LO¥ DOSE nice DOSS
01-031r 01-021r 01-034p v1-~0350
ASTAPLASIA, OSSEOUS 1 ¢2%)
S2PICANDLUA 120) (20) (50) (50)
I9PLAMEATION, SUPPURARAVL 2 (10%)
SERASERTERY 20y {20) {50) 50
rLHLAMTERLTIS 1 1(28)
sECROSIS, PAT 1 (2%)
ALL OTHER SYSTEBS
a0ae
SPACIAL BOEPHOLOGY SUABARY
¥0 L85108 BEPORTEDL 3

¢ BuMbgk OF ASIMALS SITH TISSUEZ BRAALNED RICHROSCOPICALLY

® aUshch of AMIBALS MECERUPSIKD
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APPENDIX D

SUMMARY OF THE INCIDENCE ¢~ NONNEOPLASTIC
LESIONS IN MICE TREATED WIli +.LLYL CHLORIDE
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TABLE DI

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE TREATED WITH ALLYL CHLORIDE

CONTROL (URTR)  CONTEOL(YB4)  LOW DOSE Bles pose  °
02-3081 02-8031 02-8022 02-6033
A>1SALS ISLTIALLY La STUDY 20 20 50 50
ARIAAL> WECKOPSIZD 1% 20 46 0
ANIZALS ®IAAINZL BLSTUPATHULOGICALLY Y- 15 20 Py 49
L1aTGUILAVARY SYSTES
osa1n (18) ) (us) (50)
IEFLACAATION, NOS . . 2 (108) 2 (o) 1 (2%
*5UBCUT TISSUE (18) (20) (46} {50)
ABSCESS, ¥OS v (%) 1 (5%) 3 (7%) 1 (2%)
ELS2LEATOMY SYSTER
oLUNG %) 20) (85) (49)
FEEUAUNIA, CHEONIC AURIAS _ e (9%) 3 (68)
AYPERPLLSIA, ALYEULAR EP1ZHELLUA , 1 (28)
HERATOFUIETIC STSTEM
¢SPLEER (15) (20) (46) (98
A1YLUIDOS1S ? 7y 2 (10%) 6 (13%) 3 (6%}
HaRATUPUIES IS 3 (154 1 (28) a (3%)
eLymgn BODE (s 19) 39) 128)
LNFLARMATION, BOS Pty
eCERVICAL LIgPH SODE (15) Sy 139) (28)
ABPLAZRATION, 205 1 5%)
«BLSENTRRIC L. HODR - (117} (¥33] 39y (28)
14PLABRATION, #0S 1M 7 (378) 1¢ (26%)
ANGIECTASIS 1 0%
CIRCULATOKY SYSTER
sdcaks (1%) (20) (s0) (89
80315 1_(2m

¢ SUABLER UF ANYISALS WITB 1135508 EIANISED BICBOSCCSPICILIJ
® suayrs UP AMIAALS NEChurSIED
AREXCLUDES PARTIALLY AUTOLYZED ANIMALS
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! TABLE D} (CONTINUED) I\(
x 2
' 3
1 COPTEOL (URTH)  CUSTROL (VEH) 109 DCSE #1108 pOSE |
02-8001 02-8031 02-8032 02-8033 3
Y
+8Y0CAHDIUA (15) (20) (%6) (49)
OKGENERATION, NOS 1 (2% ' 3
' A k-
DIGESTIVE SYSTEA : %
lviu (15) (20) (v6) (9 .
THRCABUS, ORGARLZED 1 (2%) i 4
) ABYLO100S1S 1 2% 2 () ! b
: BRTANOKPHOSIS PATTY 1 (28) . !
l .
SPANCREAS ) (20) (%5) (n3) i i 3
C1S?, 803 1 (28) o
ISPLABSATION, BuS 1 (78 :
ssTomACH (19) (=0 ;18) (49) ) 4
ULCER, BOS 1 (2%) ’ .
CALCLOA DEPUSIT 1 (23) : g
HYIPBEKERATOSIS 9 (20%) 19 (39%) . E .
ACAWTEOSIS 9 (208) 19 (39%) 3
*COLOB (13) (20) (W) (86) E.
NERATOOLASIS 12 d
3
ULLSARY STSTRA E:
OK1LEERY (15 20 (6) 9 -
dIDNOSEPUROSIS 1 (2%) B
C1ST, KUS 1 (3% g
PRELOSZPURITIS, 803 2 (108) S (11%) 5 (6% i
18PLAANATION, CHAONIC 12 (80%) 2 (108) 10 (228) 3 (6%) X
ABTLOLDOSIS 7 (a7s) 2 (10%) S (118) 2 (48) 2
SUBINARY BLADDER 15) 19) (%) an .
CALCULUS, BOS ’ 1 (2%) 3
18PLASAATION, FOS 2 (11n) 1 (2%) 1 (28)
BIPXRPLASIA, EPATHELIAL 1 3
E8DICKIPE SISTEA
o0 18O1D (0) (20) (38) a3n b
FOLLICOLAR QY¥ST, WQS 3 (o) 1 15Mm 3
¢ aUMSZK UP AMIAALS wlTH TISSUE BXAAINED BICROSCOPICALLY d
& NUSDER 0P ABIAALS IBCROFSLED
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TABLE D1 (CONTINUED)

CONTROL (USTR)  CONTROL (VBEH) LO¥ DOS?Z uigh DOSR
02-8041 02-8031 02-8032 02-0033
HMRPRULOCTIVE SISTEBR
SPHUSTATE (%) 2) (80) (83)
18PLAMBATION, KOS T (3% 8 (9%)
esSAnlNAL VESICLE (R (20) (v6) 50
INFLAREATION, ROS (20 1 (2%)
#TLSTLS (1) 120) 86y (v9)
ATROPHI, B0S 1 (™
SEPLDIDYNLS (1) (20) (1Y} (50)
ABFLAMBATION, NUS 1 (2%)
GHANULOBA, SPERAATIC 1 23 1 (23)
BoHYOUS SYSTENR
a0ak
SP2CIAL SENSE ORGANS
®IARDERIAS GLAND t18) 120) (8o) 150)
INPLARPATLIUN, RUS 1 (2»)
BYPENPLASLA, BOS 1 (2%
QUSCULOSKELETAL SYSTEA
%ONP
Budt CAYITIES
nNURe
ALl UTHER SYSTERS
duat
SPLCIAL AUAPHOLOGY >URAARY
e 2U_p3i03 _NEPURLED 3 2 ) 18

§ SUASER LP AJIMALS 4ITh TISSUE BIABLNED RICHOSCOPICALLY

® SJUABik JP AaLBALS #rC2UKSIED
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-TABLE D1 (CONCLUDED)"

—

CONTROL (OBTR) CONTROL (VEH) LOo¥ DOSE F1G8 DOSB

02-80491 02-8031 02-2032 02-8033
AUTO/BECHUPSY /IS0 FERP 1
AUTU/AECROPSY /80 HISTUL 3 1 1
AUTOLYSIS/NO BECROPSY 2 .

¢ #UABER OF ANIMALS wITh TIS3UE
® AUALER OF AMiBALS NECROPSIED

RIAR1INRD BICROSCOPICALLY
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TABLE D2

WYOFHGMDMOPNONNEOWWSINMIICEWTEDWHALLYLCHIDRIDE

COaZRUL (USTR)  CONTROL (VEH) 108 DOSE uice poss
02-r081 02-2031 02-p034 02-703%
ABLAALS ISITIALLY 19 STUDY 20 20 50 0
A818ALS BECROPSLED 20 19 a8 .S
APASALS RZABLIERD WISTOPATMOLUGICALLY'® 20 " a8 s
ISTECURRRTARY SYSTERR
esKla (20) (9) (88) 88)
10PLABRATION, GRANDLONATOOS 1 (2%)
SSUBCUT TLSSUR 120) (19) (a8) 113}
ABSCRS3, NOS 1 (29)
AXSPINATORT STSTEA
wLuse 140) (19) (8) (a5)
PMEUAUSIA, CHROMIC SURISE 1 (5%) 1 (5%) 3 (6%) s (M)
HsRATOPOIRTIC SYSPER
*3PL2ES (20) (19) (s8) (1)
H2AATOPOLES IS 1 (23) 3
sLIAPd B0ODS (20) (19) (85) 1Y)
LaPLARNARIOB, ¥0S 1 (5%) 1 (28)
#3KO0BCHIAL LYAPN BODR (20) "9) (e5) "2
L8PLAARATION, NOS 1 (23)
$AESRBTRRIC L. NOOB 120) 9) sy . 82)
INPLABBATION, NOS 1 (5%) 1 (2%) 1 (2%)
ASG LECTASIS 1 (58)
CI4CULATORT SYSTES
#89LOCARDIUN (20) (19 (8R) (as)
1 (2%

# NUABER OF aFINALS WIThH TISSUR RIABIRED BICROSCOPICALLY

©® 4UBBER Of 4MIBALS NERCROPSIED
SAEXTLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE D2 (CONTINUED) ,

COSTRUL (UNTR)  CONLEOL(VES) 108 DOSS B1G8 DOSR
02-7081 02-2031 02-2038 02-2035

DISKITLVE STITRE

oLIVEN 20 (19) (e8) (%)
LSURBNOLD BREACTION 1 (5%)

e3IL8 LOCT 120) 119) 148) ()
DiLa2AT103, BOS 1 59
MIPRNPLASIA, WUS $ (58)

SPASCREAS 120) 19) (86) ()
crs?, wO0S 1 (59)
CISTIC DOCTs 2 (v8) 1 (2%)
lafLARNATION, BUS 1 (5%) 2 (a3)
ATAOPHY, NOS 2 (89) 1 (2%)

esTomACH 20 t19) (L}, (85)
OLCRR, HOS 1 (3%) 1 (2%)
SY2xRXERATOSIS 17 136%) 25 (56%)
ACANTHOSIS 17 (368) 25 (568)

0SEALL 19TB3Tia8 (20) : (19) (87) ()
HIPZRPLASIA, LIAPHOLD 2 (e3) 2 (5%

IPKIZRS PATCH 20) 9 ny) (o)
MYPEEPLASIA, MIAPHOLD 1 (2%)

URLNARE SYSTEA

2082

KEDOCK1ISE SYSTRA

*THIRVID (10) (16) (83) (L))
PULLICULAR CYST, B0OS 1 (u8)
ngPRRPLASIA, POLLICULAN-CRLL 1 (o3)

NEPRODUCTIVE SYSYRA

*vaclsa (20 9 (v8) (85)
1aPLARBATION, BUS 1 (59

sUTBMUS (20) 119) (s8) (3
SIDRVAETRA 5 1258) 21115 15 1318) 32 _128%)

¢ NOApgk OF ANIMALS WITH TISSUS SKARINED AICRUSCOPICALLE
¢ 4UABax UP ABIBALS MECRUPSIED
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*TABLE D2 (CONCLUDED)
CUSTROL (DATR)  COSTROL(YEE)  LOW DOSB 2168 DOSE
02-r081 02-2031 02-7038 02-2035
INPLARSATION, RO 1 (23)
2UTENUS/REDORSTRIUS (20) 19) ) Ty )
INPLARBATION, 303 3 (158) 2 (VM) 5 (23)
NTYERPLASIA, CISTIC ¢ (308) 9 (o) 19 (v08) 3 (30%)
SUVARY /OVIDUCT 20) (19) “8) 3
1SPLABMATION, 803 1 (5%) 1 2 2 (5%
ovARY (20) 9 (8) w3y
c1st, oS 12 (60%) s (218) 11 (23%) 11 (26%)
ISPLABAATION, WS s (257} 8 {213) 3™
BEUVYGUS SYSTRE
sosx
SPECIAL SERSS ORGANS
*4AKDSK[aS GLAND (20) 19) 8) “s)
inrLAsaATION, 508 1 (23)
AYSERPLASIA, 303 2 () . (9%)
AUSCULOSKZLETAL STSTE
»oa2
BUDT CAVITINS
SPERLITOAXUS (20) (19 (88) (45)
18YLABBATION, 3OS 1 (5%) 1 (2%)
ALL OTHER SYSTESS
SAULTIPLE ORGADS 20) (19) ) (5)
LEUKSBOID REACTION 1 @28
SYECIAL BORPHOLOGY SUMNARY
3o LESIOS REPORTSD 1 ' 3 2 2
AUTO/BECROPST/RO HISTO 1
} 3 St 2 5

% sURbs& OF ANIBALS WITH TISSUE BXABISRD BICROSCOPICALLY
® sUssZR UP ABABALS MECROPSIBD
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‘;Reviéﬁ of the'Bioassay of Allyl Chloride®* for Carcinogenicity

by the Data Evaluation/Risk Assessment Subgroup
.of the Clearinghouse on Environmental Carcinogens

June 29, 1978

The Clearinghouse on Environmental Carcinogens was
established in May, 1976, in compliance with DHEW Committee
Regulatlons and the Provisions 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
academla, industry, organized labor, public interest groups,
State health officlals, and quasi-public health and research
organizations. Members have been selected on the basis of
their experience in caircinogenesis or related fields andg,
collectively, provide expertise in chemistry, biochemistry,
biostatistics, toxicology,:pathology, and epldemiology.
Representatives of various Jovernmental agencles participate
as ad hoc members. The Data Evaiuation/Risk Assessment
Subgroup of the Clearinghouse¢ 1s charged witn the responsi-
billity of providing a peer review of reports prepared on
NCI-sponsored bioassays of chemicals studied for carcinogenic-
ity. It 1is in this context that the below critique 1is glven
on the bloassay of Allyl Chloride for carcinogenicity.

The reviewer sald that the study should be considered
inadequate for drawing any conclusion about the compound's
carcinogenicity. After a brief description of the experi-
mental design, the reviewer sald that the poor survival in
the high dose trectment groups precluded an evaluation of
the carcinogenicity of Allyl Chloride. A Program staff
member sald that the compound would be considered by the
Chemical Selection Working Group to determlae if it should
be retested. The reviewer moved that the bioassay of Allyl
Chloride was inad=quate for drawing any conclusion on its
carcinogenicity. The motion was approved without objection.

Clearinghouse Members present:

Arnold L. Brown (Chairman), Mayo Clinic

Paul Nettesheim, National Institute of Environmental
Health Sciences

Verne Ray, Pfizer Medical Research Laboratory

Verald K. Rowe, Dow Chemical U.S.A.

Michael B. Shimkin, University of Californla at San Diego

Louise Strong, University of Texas Health Scierices Center

* Subsequent to this review, changes may have been made
in the bloassay 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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