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NOTE TO THE READER 

This is one in a series of experiments designed to determine whether selected chemicals produce 
cancer in animals. Chemicals selected for testing in the NTP carcinogenesis bioassay program are 
chosen primarily on the bases of human exposure, level of production, and chemical structure. Selection 
per se is not an indicator of a chemical's carcinogenic potential. Negative results, in which the test 
animals do not have a greater incidence of cancer than control animals, do not necessarily mean that a 
test chemical is not a carcinogen, inasmuch as the experiMents are conducted under a limited set of 
conditions. Positive results demonstrate that a test chemical is carcinogenic for animals under the 
conditions of the test and indicate that exposure to the chemical is a potential hazard to humans. The 
determination of the risk to humans from chemicals found to be carcinogenic in animals requires a 
wider analysis which extends beyond the purview of this study. 

This study was initiated by the National Cancer Institute's Carcinogenesis Testing Program, now part 
of the National Institute of Environmental Health Sciences, National Toxicology Program. 

Comments and questions about the National Toxicology Program Technical Reports on Carcino­
genesis Bioassays should be directed to the National Toxicology Program, located at Room A-306, 
Landow Building, Bethesda, MD 20205 (301-496-1152) or at Research Triangle Park, NC 27709 
(919-541-3991 ). 

Although every effort is made to prepare the Technical Reports as accurately as possible, mistakes 
may occur. Readers are requested to communicate any mistakes to the Deputy Director, NTP (P.O. 
Box 12233, Research Triangle Park, NC 27709), so that corrective action may be taken. Further, 
anyone who is aware of related ongoing or published studies not mentioned in this report is encouraged 
to make this information known to the NTP. 

These NTP Technical Reports are available for sale from the National Technical Information Ser­
vice, U.S. Department of Commerce, 5285 Port Royal Road, Springfield, VA 22161 (703-487-4650). 

Single copies of this carcinogenesis bioassay technical report are available without charge (and while 
supplies last) from the NTP Public Information Office, National Toxicology Program, P.O. Box 12233, 
Research Triangle Park, NC 27709. 
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CARCINOGENESIS 

BIOASSAY OF 


ALLYLISOTHIOCYANATE 


CH2=CH -CH2-N=C=S 


ALLYL ISOTHIOCYANATE 

CAS NO. 57-06-7 

C4HsNS Mol. Wt. 99.16 


ABSTRACT 

A 2-year carcinogenesis bioassay of food-grade allyl isothiocyanate (greater than 93% purity), a 
flavoring agent, was conducted by administering 12 or 25 mg/ kg allyl isothiocyanate in corn oil five 
times per week by gavage to groups of 50 F344/ N rats and 50 B6C3Fl mice of each sex for 103 weeks. 
Groups of 50 rats and 50 mice of each sex received corn oil alone and served as vehicle controls. 

A single-dose study, a 14-day study, and a 13-week study were performed before the chronic study 
was conducted. Pathologic findings seen in the 14-day study at 50 mg/ kg included a thickened mucosal 
surface of the stomach in rats and mice and a thickened urinary bladder wall in male mice. No gross or 
microscopic lesions were seen at the highest dose level (25 mg/ kg) in the 13-week study. 

In the chronic study, survival of dosed and control rats of each sex was comparable. Throughout the 
study, the mean body weights of high-dose male rats were lower than those of the controls, while during 
the last half of the study the mean body weights of the low-dose and high-dose female rats were higher 
than the mean body weights of the control animals. Final body weights in control and dosed groups 
were comparable. 

Transitional-cell papillomas in the urinary bladder occurred in dosed male rats with a statistically 
significant trend (P<0.05; controls, 0/49, 0%; low-dose, 2/49, 4%; high-dose, 4/49, 8%). This tumor has 
not been observed among 568 untreated male control F344/N rats at this laboratory. The incidence of 
transitional-cell papillomas in male vehicle control rats in all laboratories in the NCI/NTP Bioassay 
Program is 1/994 (0.1 %). Epithelial hyperplasia in the urinary bladder was also observed at increased 
incidences in dosed male rats (0 /49, 1/49, 6/49). The hyperplasia did not occur in the same animals 
that had papillomas. 

Fibrosarcomas in the subcutaneous tissue occurred in female rats with a statistically significant 
positive trend (P<0.05; controls, 0/50, 0%; low-dose, 0/50, 0%; high-dose, 3/50, 6%), but the incidence 
in the high-dose group was not significant when compared with that in the control group. The historical 
incidence of this lesion is 1/591 (0.2%) in untreated control female F344/ N rats at this laboratory and 
9/999 (0.9%) in female gavage control rats in all laboratories in the Bioassay Program. 

Survival of control and dosed female mice, although comparable, was unusually low. Mean body 
weights of high-dose mice of each sex were higher than those of the controls throughout most of the 
study. Final body weights in control and dosed groups were comparable. The mice probably did not 
receive the maximum tolerated dose of allyl isothiocyanate. 

The increased incidence of cytoplasmic vacuolization in the liver of dosed male mice was related to 
administration of allyl isothiocyanate (controls, 2/49, 4%; low-dose, 8/49, 16%; high-dose, 13/50, 26%). 

Under the conditions of this bioassay, allyl isothiocyanate was carcinogenic for male F344/N rats, 
causing transitional-cell papillomas in the urinary bladder. Evidence for associating allyl isothiocyanate 
with subcutaneous fibrosarcomas in female F344/N rats was equivocal. Allyl isothiocyanate was not 
carcinogenic for B6C3FI mice of either sex. 
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SUMMARY OF PEER REVIEW COMMENTS ON THE BIOASSAY OF 

ALLYL ISOTHIOCYANATE 


On June 23, 1981, this carcinogenesis bioassay report on allyl isothiocyanate underwent peer review 
and was approved by the National Toxicology Program Board of Scientific Counselors' Technical 
Reports Review Subcommittee and associated Panel of Experts at an open meeting held in Building 
101, National Institute of Environmental Health Sciences, Research Triangle Park, NC. 

Dr. Williams, as a principal reviewer for the report on the bioassay of allyl isothiocyanate, agreed 
with the conclusions that, under the conditions of the bioassay, allyl isothiocyanate was carcinogenic to 
male F344/N rats, causing transitional-cell papillomas in the urinary bladder. Evidence for associating 
allyl isothiocyanate with subcutaneous fibrosarcomas in female rats was equivocal. The chemical was 
not carcinogenic for B6C3Fl mice of either sex. He stated that the discussion should emphasize that this 
compound was associated with only a low incidence of benign bladder tumors under conditions of 
exposure that are known to affect the physiology of urine excretion. 

As the second principal reviewer, Dr. Hitchcock said there was quite low survival in control and 
high-dose female mice and suggested that some explanation should have been given for this. She noted 
the incidence of eye lesions which may have been due to groups of rats being housed near the light 
source without rotation of cages. Dr. Shore asked whether attention could be given to balancing cage 
position in the room. Dr. G. Boorman, NTP, replied that one problem with cage rotation is that it may 
enhance the chances for gavage errors; he further stated that the NTP was investigating this recurring 
phenomenon and would consider the option of cage rotation as well as reduced light intensity. 
Dr. Hitchcock asked that recent negative results with Salmonella be mentioned. Dr. Swenberg said 
that the discussion should include comment that allyl isothiocyanate may possibly be working as a 
tumor promoter. 

Dr. Williams moved that the report on the bioassay of allyl isothiocyanate be accepted. Dr. Hitch­
cock accepted the motion, and the report was approved unanimously by the Peer Review Panel. 
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I. INTRODUCTION 


ALLYL ISOTHIOCYANATE 


CAS NO. 57-06-7 

Mol. Wt. 99.16 

Allyl isothiocyanate is the major component in 
volatile oil of mustard, a flavoring agent pre­
pared from seeds of black mustard (Brassica 
nigra) (Life Sciences Research Office, 1975). Syn­
thetically prepared allyl isothiocyanate and vola­
tile oil of mustard are approved by the U.S. Food 
and Drug Administration for use as flavoring 
agents (U.S. CFR, 1979); the Food Chemicals 
Codex (1972) specifies that the oil should con­
tain not less than 93% allyl isothiocyanate. Allyl 
isothiocyanate is also found in cabbage, broccoli, 
kale, cauliflower, and horseradish (Mitchell and 
Jordan, 1974; Life Sciences Research Office, 
1975: Hall, 1973). 

Volatile oil of mustard is used in pickling spices 
and imitation pineapple flavoring (Kirk­
Othmer, 1966). Allyl isothiocyanate may be 
present in the following foods: syrups ( l0-88 
ppm), meats (87 ppm), condiments (52 ppm), 
baked goods (5.2 ppm), candy, ice cream, and 
ices (0.50 ppm), and nonalcoholic beverages 
(0.02-0.50 ppm) (Life Sciences Research Office, 
1975). Allyl isothiocyanate is also used as a dena­
turant for alcohol and as a medicinal counter­
irritant (Merck Index, 1976; Kirk-Othmer, 
1965). 

Approximately 33,000 pounds of allyl isothio­
cyanate were used by the food industry in the 
United States in 1970 (Life Sciences Research 
Office, 1975). The amount of synthetic allyl iso­
thiocyanate produced in 1979 exceeded I ,000 
pounds, but specific production figures are not 
available (USITC, 1979). Thirty-two thousand 
metric tons of mustard seed were imported into 
the United States in 1978 (Kirk-Othmer, 1980). 

The oral LD50 value of allyl isothiocyanate is 
reported to be 339 mg/ kg for Osborne-Mendel 
rats (Jenner et al., 1964) and 490 mg/ kg for male 
rats of an unspecified strain (Vernot et al., 1977). 
The subcutaneous LD50value for white mice is 80 
mgj kg (Klesse and Lukoschek, 1955). 

Administration of allyl isothiocyanate has been 
shown to affect various functions and organs in 
the rat. Radioiodine uptake by the thyroid was 
depressed and the relative weight of the thyroid 
was increased in male Wistar rats administered 
2-to 5-mg doses of allyl isothiocyanate by gavage 
daily for I to 60 days (Langer and Greer, 1968; 
Langer and Stole, 1965). Hyperplastic areas were 
observed in the thyroid of female Holtzman rats 
12 days after they received two I00 mg/ kg subcu­
taneous doses of allyl isothiocyanate (Nishie and 
Daxenbichler, 1980). The blood coagulation time 
for male Sprague-Dawley rats given daily 0.5 mg 
intraperitoneal injections of allyl isothiocyanate 
for 30 days was 60% of the value for controls 
(Muztar et al., 1979b). A twofold increase in 
urine volume, an increase in the total amount of 
uric acid, creatinine, and glucose excreted during 
a 24-hour period, and an increase in the concen­
tration of uric acid in the urine compared with 
that of controls were observed in male Sprague­
Dawley rats fed diets containing 100 or 300 ppm 
allyl isothiocyanate ( M uztar et a!.. 1979a; M uz­
tar eta!., 1979b). 

Epithelial hyperplasia of the nonglandular por­
tion of the stomach, with acute to subacute ulcers 
2 to 6.5 mm in diameter, was observed in all 
Osborne-Mendel rats of either sex administered 
50 mg/ kg allyl isothiocyanate by gavage for 20 
days and in 50% of the rats receiving 20 mg/ kg. 
Minor inflammatory foci were observed in the 
liver of rats receiving the higher dose (Hagan et 
al.. 1967). 

Allyl isothiocyanate was not mutagenic in 
Bacillus subtilis H 17 and M45, Escherichia coli 
WP2, or Salmonella typhimurium T A 98, I00, 
1535, or 1537 (with or without metabolic activa­
tion) (Oda et al., 1978; Eder et al., 1980; NTP, 
1981 ). Allyl isothiocyanate was fetotoxic for 
Holtzman rats (Nishie and Daxenbichler, 1980), 
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I. INTRODUCTION 

but was not found to be teratogenic in Wistar 
rats (Ruddick et al., 1976). 

The Food and Drug Administration has pre­
pared three reviews on oil of mustard (90% allyl 
isothiocyanate), a food additive generally recog­
nized as safe (NTIS, 1972; NTIS, 1973; NTIS, 
1975). These reviews emphasize the lack of data 
on the carcinogenicity and toxicity of these sub­
stances. The FDA cites some evidence for 
increased fetal deaths and resorptions in rodents 
when oil of mustard is administered at 28.0 
mgj kg for 10 consecutive days (from days 6 to 15 
of gestation) to pregnant mice (albino CD-I 
outbred mice). Other teratology studies in rats, 

hamsters, and rabbits were considered negative 
(NTIS, 1973). A select committee of the Federa­
tion of American Societies for Experimental 
Biology (FASEB) stated that "more definitive 
toxicological studies" on oil of mustard were 
warranted. Using the data available in 1975, 
F ASEB concluded that there was no indication 
that allyl isothiocyanate was a hazard to the pub­
lic at levels currently used in food (NTIS, 1973). 

The NCI/NTP Bioassay Program tested allyl 
isothiocyanate because it is a widely used food 
additive that had not been tested for carcino­
genicity. 

15 Allyl lsothiocyanate 
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II. MATERIALS AND METHODS: CHEMICAL ANALYSIS 

CHEMICAL ANALYSIS 

Food-grade allyl isothiocyanate (CAS No. 57­
06-7), greater than 93% allyl isothiocyanate, was 
obtained from Arsynco, Inc. (Carestadt, NJ) in a 
single batch (Lot No. 532251). 

The results of the analyses performed at Mid­
west Research Institute (Appendix E) indicated 
the following: elemental analyses agreed with 
theoretical values; gas-liquid chromatography on 
two different systems detected at least six minor 
impurities with areas totaling less than I% of the 
major peak; thin-layer chromatography in two 
systems detected only one spot; the infrared and 
ultraviolet spectra were consistent with the struc­

ture and spectra reported in the literature (Sadtler 
Research Laboratories); and the nuclear mag­
netic resonance spectrum was consistent with the 
structure. The nuclear magnetic resonance spec­
trum indicated the presence of a minor impurity 
that could be the thiocyanate. The identity of this 
minor impurity was not pursued. 

Southern Research Institute analyzed the 
chemical periodically throughout the study by 
gas-liquid chromatography and infrared spec­
troscopy. The results indicated no breakdown of 
the bulk material during the study. 

DOSAGE PREPARATION 


Dosage mixtures of allyl isothiocyanate were 
prepared daily in the single-dose and 14-day stu­
dies and were prepared weekly in the 13-week 
and chronic studies. Mixtures were obtained by 
pi petting the appropriate amount of the chemical 
in a beaker and dissolving it in a small amount of 
corn oil. This stock solution was diluted with 
additional corn oil to the desired final volume. 
Concentrations of the test substance were based 
on the volume of the chemical in relation to the 
volume of corn oil. 

Analysis of the stability of allyl isothiocyanate 
in corn oil was performed at Midwest Research 
Institute by assaying samples of corn oil mixtures 
containing 0.05% test chemical that had been 
stored at room temperature for 7 days (Appendix 
F). The corn oil/ allyl isothiocyanate solutions 
were then diluted with anhydrous ethyl ether, 

and the concentration of the test chemical was 
determined by vapor-phase chromatography. Allyl 
isothiocyanate was found to be stable in corn oil 
for 7 days at room temperature with a recovery 
of 99.5%. Selected batches of corn oil gavage 
mixtures administered during the chronic study 
were analyzed at Southern Research Institute to 
determine the adequacy of preparation; differ­
ences between the mean sample concentration 
and the targeted concentration were 0.01% (v/ v) 
or less (Table G I). 

Four samples of corn oil gavage mixtures pre­
pared and analyzed at Southern Research Insti­
tute were shipped to either Midwest Research 
Institute or Raltech Scientific Services, Inc., for 
referee analysis of allyl isothiocyanate. The results 
from the three laboratories were in agreement. 

PRECHRONIC STUDIES 


Single-Dose Study 

Groups of five F344/N rats of each sex were 
administered a single dose of allyl isothiocyanate 
(25, 50, 100, 200, or 400 mg/ kg body weight) in 
corn oil by gavage. Groups offive B6C3FI mice 
of each sex received 50, 100, 200, 400, or 800 
mg/ kg allyl isothiocyanate by the same route. 
No controls were used. 

Animals were observed twice daily for 16 days. 
Weights were taken on the day of dosing and 
then on day 15. The peritoneal cavities were 
examined in male mice administered 200, 400, or 
800 mg/ kg and in female mice administered 100, 
200, or 400 mg/ kg. 

Further details of the study are presented in 
Table I. 
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II. MATERIALS AND METHODS: PRECHRONIC STUDIES 


Fourteen-Day Study 

Groups of five F344/N rats of either sex were 
administered 25, 50, I 00, 200, or 400 mg/ kg allyl 
isothiocyanate in corn oil by gavage for 14 con­
secutive days (Table 1). Groups of B6C3Fl mice 
received 3, 6, 12, 25, or 50 mg/ kg by the same 
route. No controls were used. 

Rats and mice were observed twice daily and 
were weighed on days I and 15 of the study. 
Gross necropsies were performed on all animals. 

Thirteen-Week Study 

Thirteen-week studies were conducted to eval­
uate the cumulative toxicity of allyl isothiocya­
nate and to determine the doses to be used in the 
chronic studies. 

Groups of 10 rats and mice of each sex 
received 1.5, 3, 6, 12, or 25 mg/ kg allyl isothio­
cyanate by gavage 5 days per week for 13 weeks 
(Table I). Vehicle controls received corn oil 
alone. 

All animals were checked for mortality and 
clinical signs of toxicity and morbidity twice 
daily. Moribund animals were killed and 
necropsied. Individual animals were weighed 
weekly. 

From days 92 to 96, survivors were killed with 
carbon dioxide. Necropsies were performed on 
animals that survived to day 92 and on all ani­
mals found dead, unless precluded in whole or 
part by autolysis or cannibalism. The following 
specimens were examined histologically in ve­
hicle-control and high-dose groups: gross lesions, 
tissue masses, abnormal lymph nodes, skin, 
mandibular lymph nodes, mammary gland, sali­
vary gland, thigh muscle, bone marrow, trachea, 
lungs and bronchi, heart, thyroid, parathyroid, 
esophagus, stomach, cecum, duodenum, jejunum, 
ileum, colon, mesenteric lymph nodes, liver, gall­
bladder (mice), pancreas, spleen, thymus, kid­
neys, adrenals, urinary bladder, seminal vesicles/­
prostate/ testes or ·ovaries/ uterus, brain, and 
pituitary. Tissues were preserved in 10% neutral 
buffered formalin, embedded in paraffin, sec­
tioned, and stained with hematoxylin and eosin. 

CHRONIC STUDY 


Study Design 

Groups of 50 rats and 50 mice of each sex 
received 12 or 25 mgj kg allyl isothiocyanate in 
corn oil by gavage 5 times per week (Monday 
through Friday) for 103 weeks (Table 1). Groups 
of 50 rats and 50 mice of each sex received corn 
oil on the same schedule and served as vehicle 
controls. 

Control and dosed groups were of the same 
strain, sex, and age range and were from the 
same source and shipment. All animals were 
housed in the same room, and no other chemicals 
were on test in that room. Neither cages nor 
racks were rotated. The animal cages were housed 
on two racks, each rack having six levels. On one 
rack, high-dose males were on the top two levels, 
high-dose females were on the middle two levels, 
and low-dose males were on the bottom two lev­
els. On the other rack, low-dose females were 
placed on the top two levels, control males were 
on the middle two levels, and control females 
were on the bottom two levels. All aspects of 
animal care and maintenance were similar. Ani­
mals were randomized to control and dosed 
groups as described in Table 1. Chronic studies 
for rats and mice began in March 1978. 

Clinical Examinations and Pathology 

All animals were observed twice daily for signs 
of morbidity and mortality. Clinical signs and 
body weights by cage were recorded every 4 
weeks. The mean body weight of each group was 
calculated by dividing the total weight of all 
animals in the group by the number of surviving 
animals in the group. Moribund animals and 
animals that survived to the end of the bioassay 
were killed with carbon dioxide and necropsied. 

Examinations for grossly visible lesions were 
performed on major tissues or organs. Tissues 
were preserved in 10% neutral buffered formalin, 
embedded in paraffin, sectioned, and stained 
with hematoxylin and eosin. The following were 
examined microscopically: tissue masses, ab­
normal lymph nodes, skin, mandibular lymph 
nodes, mammary gland, salivary gland, thigh 
muscle. bone marrow, femur, thymus, trachea, 
lungs and bronchi, heart, thyroid, parathyroid, 
esophagus, stomach, duodenum, jejunum, ileum, 
colon, mesenteric lymph nodes, liver, gallbladder 
(mice), pancreas, spleen, kidneys, adrenals, uri­
nary bladder, seminal vesicles IprostateI testes or 
ovaries; uterus, brain, and pituitary. Oil Red 0 
on frozen sections was used to more clearly 
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II. MATERIALS AND METHODS: CHRONIC STUDY 


define the nature of cytoplasmic vacuolization in 
the livers of male mice. 

Necropsies were performed on all animals 
found dead and on those killed at the end of the 
study, unless precluded in whole or in part by 
autolysis or cannibalism. Thus, the number of 
animals from which particular organs or tissues 
were examined microscopically varies and is not 
necessarily equal to the number of animals that 
were placed on study in each group. 

The pathology report and selected slides were 
evaluated by the NTP Pathology Working Group 
as described by Ward et al. (1978). The diagnoses 
represent a consensus of contracting pathologists 
and the NTP Pathology Working Group. 

Data Recording and Statistical Methods 

Data on this experiment were recorded in the 
Carcinogenesis Bioassay Data System (Linhart et 
a!., 1974). The data elements include descriptive 
information on the chemicals, animals, experi­
mental design, clinical observations, survival, 
body weight, and individual pathologic results, 
as recommended by the International Union 
Against Cancer (Berenblum, 1969). 

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 cen­
sored 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 sta­
tistically censored. Statistical analyses for a pos­
sible dose-related effect on survival used the 
method of Cox (1972) for testing two groups for 
equality and Tarone's (1975) extensions of Cox's 
methods for testing for a dose-related trend. 

The incidence of neoplastic or nonneoplastic 
lesions has been given as the ratio of the number 
of animals bearing such lesions at a specific ana­
tomic site to the number of animals in which that 
site was examined. In most instances, the denom­
inators included only those animals for which 
that site was examined histologically. However, 
when macroscopic examination was required to 
detect lesions (e.g., skin or mammary tumors) 
prior to histologic sampling, or when lesions 
could have appeared at multiple sites (e.g., lym­
phomas), the denominators consist of the num­
bers of animals necropsied. 

For the statistical analysis of tumor incidence 
data, two different methods of adjusting for 
intercurrent mortality were employed. Each used 

the classical methods for combining contingency 
tables developed by Mantel and Haenszel ( 1959). 
Tests of significance included pairwise compari­
sons of high-and low-dose groups with controls 
and tests for overall dose-response trends. 

The first method of analysis assumed that all 
tumors of a given type observed in animals dying 
before the end of the study were "fatal"; i.e., they 
either directly or indirectly caused the death of 
the animal. According to this approach, the pro­
portions of tumor-bearing animals in the dosed 
and control groups were compared at each point 
in time at which an animal died with a tumor of 
interest. The denominators of these proportions 
were the total number of animals at risk in each 
group. These results, including the data from 
animals killed at the end of the study, were then 
combined by the Mantel-Haenszel methods to 
obtain an overall P-value. This method of adjust­
ing for intercurrent mortality is the life table 
method of Cox (1972) and of Tarone ( 1975). 

The second method of analysis assumed that 
all tumors of a given type observed in animals 
dying before the end of the study were "inciden­
tal"; i.e., they were merely observed at autopsy in 
animals dying of an unrelated cause. According 
to this approach, the proportions of animals 
found to have tumors in dosed and control 
groups were compared in each of five time inter­
vals: 0-52 weeks, 53-78 weeks, 79-92 weeks, week 
93 to the week before terminal kill, and the ter­
minal kill period. The denominators of these 
proportions were the number of animals actually 
autopsied during the time interval. The individ­
ual time interval comparisons were then com­
bined by the previously described methods to 
obtain a single overall result. (See Peto et a!., 
1980. for the computational details of both 
methods.) 

In addition to these tests, one other set of sta­
tistical analyses was carried out and reported in 
the tables analyzing primary tumors; the Fisher's 
exact test for pairwise comparisons and the 
Cochran-Armitage linear trend test for dose­
response trends (Armitage, 1971; Gart et al., 
1979). The tests were based on the overall pro­
portion of tumor-bearing animals. All reported P 
values are one-sided. For studies in which there is 
little effect of compound administration on sur­
vival, the results of the three alternative analyses 
will generally be similar. When differing results 
are obtained by the three methods, the final 
interpretation of the data will depend on the 
extent to which the tumor under consideration is 
regarded as being the cause of death. 
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TABLE 1. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS 

Experimental Design 

Size of Test Groups 

Doses 

Duration of Dosing 

Type and Frequency of 
Observation 

Necropsy and 
Histologic Examination 

Single-Dose Study 

5 males, 5 females 
of each species 

Rats: 25, 50, 100, 200, or 400 
mg/ kg body weight allyl 
isothiocyanate in corn oil; 
volume: 10 ml/kg body weight 
Mice: 50, 100, 200, 400, or 800 
mg/ kg body weight allyl 
isothiocyanate in corn oil; 
volume: I 0 ml/ kg body weight. 

Rats and mice: single dose; 
killed on day 16 

Observed twice daily 
for mortality 

Peritoneal cavity examined 
in male mice receiving 
200,400, or800 mg/kg 
and in female mice receiving 
100, 200, or 400 mg/kg 

14-Day Study 

5 males, 5 females 
of each species 

Rats: 25, 50, I 00, 200, or 400 
mg/ kg body weight allyl 
isothiocyanate in corn oil; 
volume: 10 ml/ kg body weight 
Mice: 3, 6, 12, 25, or 50 mg/ kg 
body weight allyl isothiocyanate 
in corn oil; volume: 10 ml/ kg 
body weight 

Rats: 14 consecutive days; 
killed on days 16-17 
Mice: 14 consecutive days; 
killed on days 17-31 

Observed twice daily for 
mortality 

All animals necropsied 

13-Week Study 

I 0 males, 10 females 
of each species 

Rats and mice: 1.5, 3, 6, 12. or 
25 mg/ kg body weight allyl 
isothiocyanate in corn oil; 
vehicle control, corn oil 
only, volume: rats, 5 mljkg 
body weight; mice, 10 ml/kg 
body weight 

Rats and mice: 13 weeks, 
5 days per week; killed on 
days 92-96 

Observed twice daily for 
morbidity and mortality 

Gross necropsy performed 
on all animals; histologic 
examination performed on all 
vehicle controls and all 
animals receiving 25 mg/ kg 

Chronic Study 

50 males, 50 females 
of each species 

Rats and mice: low dose 
12 mg/kg body weight 
allyl isothiocyanate in 
corn oil; high dose 
25 mg/ kg body weight 
allyl isothiocyanate in 
corn oil; vehicle control: 
corn oil; volume: rats, 
5 ml/ kg body weight; mice, 
10 ml/ kg body weight 

Rats and mice: 103 weeks; 
5 days per week; killed at 
week 104-106 

Observed twice daily for 
morbidity and mortality 

Gross necropsy and 
histologic examination 
performed on all animals 



2': TABLE l. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS (Continued) 
~ 

0"' ;. Single-Dose Study 
o· 
'<.,'"' 

Animals and Animal Maintenance "' 
" 
~ 

Species 

Animal Source 

Time Held Before 
Start of Test 

Age When Placed 
on Stud) 

Age When Killed 

Method of. -.nimal 
Distribution 

N 
N 

Feed 

Bedding 

Water 

Cages 

F344/N Rats; B6C3FI Mice 

Frederick Cancer 
Research Center 
(Frederick, MD) 

Rats: 9 days 
Mice: 8 days 

35 days old 

51 days old 

Randomized to cages 
using table of random 
numbers; cages randomized to 
test groups using another 
table of random numbers 

Wayne Lab Blox® 
Allied Mills, Inc. 
(Chicago, IL) Avail­
able ad libitum 

Beta Chips®, hardwood 
chips, Northeastern 
Products Corp. 
(Warrensburg, NY) 

Tap water in glass 
bottles available 
ad libitum 

Stainless steel, 
Hahn Roofing and 
Sheet Metal Co. 
(Birmingham, AL) 

14-Day Study 

F344:N Rats; B6C3FI Mice 

Same as single-dose study 

Rats: 8 days 
Mice: 8 days 

35 days old 

Rats: 51-52 days old 
Mice: 52-66 days old 

Same as single-dose study 

Same as single-dose study 

Same as single-dose study 

Same as single-dose study 

Same as single-dose study 

13-Week Study 

F344; N Rats; B6C3FI Mice 

Same as single-dose study 

Rats: 5 days 
Mice: 5 days 

35 days old 

127-131 days old 

Same as single-dose study 

Same as single-dose study 

Same as single-dose study 

Tap water via automatic 
system, Edstrom 
Industries, Inc. 
(Waterford, WI) 

Polycarbonate 
Lab Products, Inc. 
(Garfield, NJ) 

Chronic Study 

F344/N Rats; B6C3FI Mice 

Harlan Industries, Inc. 
(Indianapolis, IN) 

Rats: 16 days 
Mice: 16 days 

Rats: 39 days old 
Mice: 57 days old 

Rats: 767 days old 
Mice: 785 days old 

Same as single-dose study 

Same as single-dose study 

Same as single-dose study 

Same as 13-week study 

Same as 13-week study 



TABLE 1. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS (Continued) 

Single-Dose Study 

Animals and Animal Maintenance 

Animals Per Cage 5 

Cage Filters Fiberglass 

Animal Room 23° ± 3°C; humidity 
Environment uncontrolled: 

15 air changes per hr. 
9 hrs fluorescent light 

Other Chemicals on Rats and mice: 
Test in Same Room ethyl acrylate. 

eugenol. n-mannitol: 

Chemical/Vehicle Mixture 

Preparation 	 Allyl isothiocyanate 
mixed with Mazola® 
corn oil to concen­
tration of highest 
dose (stock mixture): 
stock mixture diluted 
with corn oil to make 
other doses 

Frequency of Mixture prepared daily 
Preparation 

Storage Conditions 

14-Day Study 

5 

Fiberglass 

Same as single-dose study 


Rats: ethyl acrylate, 

eugenol. o-mannitol: 

Mice: ethyl acrylate. 

eugenol, o-mannitol; stannous 

chloride, ziram, propyl 

gallate, zearalenone 


Same as single-dose study 


Mixture prepared daily 


Excess mixture 

discarded 


13-Week Study 

5 

Disposable spun-bonded 
Polyester Dupont #2024 
Snow Filtration Co. 
(Cincinnati, OH) 

23°±3°C; humidity 
uncontrolled: 
15 air changes per hr. 
12 hrs fluorescent light 

None 

Same as single-dose study 

Mixture prepared once 
each week 

Chronic Study 

5 

Same as 13-week study 

23°±3°C; humidity 
uncontrolled; 
15 air changes per hr. 
12 hrs fluorescent light 

None 

Same as single-dose study 

Mixture prepared once 
each week 

Dosing mixture stored at 
5°C for no longer than 
10 days 
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III. RESULTS 

RATS 

PRECHRONIC STUDIES 


Single-Dose Study 


Fourteen-Day Study 
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Survival 
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MICE 

PRECHRONIC STUDIES 


Single-Dose Study 


Fourteen-Day Study 


Thirteen-Week Study 


CHRONIC STUDY 

Body Weights and Clinical Signs 

Survival 

Pathology and Statistical Analyses of Results 
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III. RESULTS: RATS-PRECHRONIC STUDIES 

PRECHRONIC STUDIES 

Single-Dose Study 

All animals survived to the end of the 16-day 
observation period. The following average weight 
increases over the initial weight (on day 0) were 
measured: 

Weight Increase 
(Percent)Dose 

(mg/kg) Males Females 

25 69 40 
50 58 45 

100 61 44 
200 50 38 
400 31 20 

Other signs of toxicity seen in male rats receiv­
ing 200-400 mg/ kg included inactivity, watery 
eyes, and ruffled fur. All signs were gone by day 9 
in the 400 mg/ kg group and by day 3 in the 200 
mg/ kg group. Female rats also exhibited inactiv­

ity and ruffled fur. Since no rats died during the 
course of those studies, the highest dose for the 
14-day study was set at 400 mg/ kg. 

Fourteen-Day Study 

All rats administered 200 or 400 mg/ kg allyl 
isothiocyanate died before the end of the study 
(Table 2). Animals administered 100 mg/kg gained 
less weight than did animals receiving lower 
doses. A thickened mucosal surface of the stom­
ach was seen in groups of males and females 
administered 50-400 mg/ kg, and adhesion of the 
stomach to the peritoneum was observed in 
groups of male rats receiving 50-400 mg/ kg and 
in groups of female rats receiving I 00-400 mg/ kg 
(Table 3). 

Toxic signs were seen at all dose levels. These 
signs included inactivity and ruffled fur and were 
most severe at the 400 mg/ kg dose level. Due to 
the toxicity and pathologic effects observed, the 
highest dose for the 13-week study was set at 25 
mg/kg. 

TABLE 2. 	DOSAGE, SURVIVAL, AND MEAN BODY WEIGHTS OF RATS RECEIVING ALLYL 
ISOTHIOCYANATE BY GAVAGE FOR 14 DAYS 

Mean Body Weight (grams) 
Dose Survival 

(mg/kg) (a) Initial Final Change (b) 

Males 
25 5/5 96.6 ± 5.0 147.0 ± 6.6 +50.4 ± 2.8 
50 5/5 85.8 ± 3.9 127.2 ± 4.1 +41.4 ± 2.3 

100 5/5 92.8 ± 7.1 113.0 ± 6.1 +20.2 ± 2.2 
200 0/5(c) (d) (d) (d) 
400 0/S(e) (d) (d) (d) 

Females 
25 5/5 82.6 ± 2.7 113.2± 1.7 +30.6 ± 2.3 
50 5/5 77.4 ± 3.5 105.6 ± 3.2 +28.2 ± 2.6 

100 5/5 84.8 ± 3.0 105.8 ± 3.8 +21.0 ± 2.7 
200 0/5(/) (d) (d) (d) 
400 0/5(g) (d) (d) (d) 

(a) Number surviving/number initially in the group. All calculations refer only to the survivors of each group. 
(b) Mean weight change of the survivors of the group± standard error of the mean. 
(c) Days of death: 2, 2, 3, 8, 9 
(d) No data are presented due to the 100% mortality in this group. 
(e) Days of death: 2. 2. 2, 2. 4 

(/) Days of death: 2, 2, 6, 8, 9 

(g) Days of death: 2. 2. 2, 2, 3 
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TABLE 3. 	 INCIDENCE OF COMPOUND-RELATED EFFECTS OBSERVED IN RATS AT NECROPSY 
IN THE 14-DAY STUDY OF ALLYL ISOTHJOCYANATE 

Thickened Mucosal Adhesion of Stomach 
Dose (mg/kg} Surface of Stomach to Peritoneum 

Males 
25 0!5 	 o;5 
50 5;'5 I iS 

100 5/5 4; 5 
200 4! 5(a) 5/S(a) 
400 I(S(a) 3; 5(a) 

Females 
25 o;s 0/5 
50 5; 5 0 5 

100 5;5 2; 5 
200 3/S(a) 4; 5(a) 
400 3!5(a) 4/ 5(a) 

(a) See Table 2 for days of death. 

Thirteen-Week Study 	 this study, the highest dose level (25 mgj kg) had 
no effect on either male or female F344/N rats. 

Doses of 12 and 25 mgj kg allyl isothiocyanate, 
No compound-related deaths or histopatho­ administered five times per week by gavage, were 

logic effects in the stomach or other tissues were selected for rats in the chronic study because 
observed. Mean body weight gains of control compound-related gross pathologic effects were 
and dosed groups were comparable (Table 4). In observed in the 14-day study at 50 mgjkg. 

TABLE 4. 	 DOSAGE, SURVIVAL, AND MEAN BODY WEIGHTS OF RATS ADMINISTERED ALLYL 
JSOTHIOCYANATE BY GAVAGE FOR l3 WEEKS 

Weight Change 
Mean Body Weight (grams) Relative to 

Dose Survival Controls (d) 
(mg/kg}(a) (b) Initial Final Change (c) (Percent) 

Males 

O(e) 10 10 65A ± 3.4 309.8 ± 5.4 +244.4 ± 3.8 

1.5 10 10 65.9 ± 2.8 322.5 ± 6.2 +256.6 ± 4.8 +5.0 
3 10 10 67.2 ± 2.6 321.0 ± 5.2 +253.8 ± 4.2 +3.8 
6 10 10 67.2 ± 3.9 318.4 ± 5.4 +251.2±4.9 +2.8 

12 10 10 66.9 ± 2.9 314.5±5.4 +247.6 ± 4.8 +1.3 
25 10 10 66.7 ± 4.4 303.4 ± 8.8 +236.7 ± 7.5 -3.2 

Females 

O(e) 10 10 56.1 ± 1.8 191.9 ± 3.1 +135.8 ± 4.1 

1.5 10:10 60.0 ± 2.1 194.7 ±4.4 +134.7±5.1 -0.8 
3 10; 10 64.0 ± 2.3 196.4 ± 4.0 +132.4 ± 4.1 -2.5 
6 10 10 60.8 ± 2.4 195.3 ± 3.6 +134.5±2.1 -1.0 

12 10.10 59.8 ± 1.9 191.4 ± 3.0 +131.6 ± 3.8 -3.1 
25 10 10 62.6 ± 2.7 192.9 ± 4.4 +130.3 ± 3.3 -4.1 

(a) Allyl isothiocyanate in corn oil was administered 5 days per week. 
(h) Number surviving number initially in the group. 
(c) Mean weight change of the group± standard error of the mean. 
(d) 	Weight change of the dosed group relative to that of the controls a 


Weight Change (Dosed Group) -Weight Change (Control Group) 

X 100 

Weight Change (Control Group) 
(e) Vehicle controls received corn oil alone. 
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III. RESULTS: RATS-CHRONIC STUDY 

CHRONIC STUDY 

Body Weights and Clinical Signs the mean body weights of both low- and high­

dose female rats were higher than those of the 


Throughout the study, the mean body weights controls (Figure I, and Appendix H, Table H 1). 

of high-dose male rats were lower than those of No compound-related clinical signs were observed. 

the controls, and during the last half of the study 
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Figura 1. Growth Curves for Rats Administered Allyl lsothiocyanate by Gavage. 
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III. RESULTS: RATS-CHRONIC STUDY 


Survival 	 and two low-dose females died during weeks 104­
106. In the statistical analyses reported in Tables 

Estimates of the probabilities of survival of 6 and 7, no distinction was made between these 
male and female rats administered allyl isothio­ animals and those killed during the termination 
cyanate by gavage at the doses of this bioassay, period. 
together with those of the control groups, are 
shown by the Kaplan and Meier curves in Figure In male rats, 37I50 (74%) of the controls, 
2. Two male rats were accidentally killed, one in 32150 (64%) of the low-dose, and 33150 (66%) of 
the low-dose group at week 54 and one in the the high-dose group lived to the termination 
high-dose group at week 68. Two female rats in period of the study at 104-106 weeks. In female 
the low-dose group were accidentally killed at rats, 35150 (70%) of the controls, 29 I50 (58%) of 
week 54. These deaths were due to gavage error. the low-dose, and 33/50 (66%) of the high-dose 
No significant differences in survival were group lived to the end of the study at 104-106 
observed. One control male, one low-dose male, weeks. 
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Figure 2. Survival Curves for Rats Administered Allyllsothiocyanate by Gavage. 
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III. RESULTS: RATS-CHRONIC STUDY 


Pathology and Statistical Analyses of 	 in the control, low-dose, and high-dose groups 
were 0(49 (0%), 2(49 (4%), and 4(49 (8%). OneResults 
female rat in the high-dose group had this lesion; 

Histopathologic findings on neoplasms in rats the results in female rats were not significant. 
are summarized in Appendix A, Tables AI and Epithelial hyperplasia was seen in 1/49 (2%) 
A2; Tables A3 and A4 give the survival and low-dose and 6149 (12%) high-dose male rats. 
tumor status for each individual animal in the Both the overall trend and the increase at the 
male rat and female rat studies, respectively. high dose were statistically significant (P<0.05). 
Findings on nonneoplastic lesions are summar­ Incidences of bladder lesions are given in Table 5. 
ized in Appendix C, Tables Cl and C2. Tables 6 
and 7 contain the statistical analyses of those Three of the tumors were large polypoid masses. 
primary tumors that occurred with an incidence The other lesions were small. Two of the large 
of at least 5% in one of the three groups. papillomas had a prominent myxomatous stroma. 

The hyperplasias were focal and small; a fewSubcutaneous Tissue: Fibrosarcomas were 
were associated with mild inflammation. Urinary 

observed in 3150 (6%) high-dose female rats; 
calculi were not observed in any animals in this 

none were seen in the control and low-dose 
study.groups. The results of all three trend tests were 

significant (P<0.05), but comparisons between Eye: An increased incidence of nonneoplastic
the high-dose and control groups were not sig­ lesions consisting of retinopathy and cataract 
nificant. formation was observed in high-dose male rats 

and in low-dose female rats. Retinopathy wasHematopoietic System: Leukemia was ob­
seen in 9 I50 (18%) control males, 6 I50 (12%) served in dosed male rats with a statistically sig­
low-dose males, 39 I50 (78%) high-dose males, nificant positive trend (P<0.05; incidence: con­
4150 (8%) control females, 35150 (70%) low-dose trol, 2150, 4%; low-dose 6150, 12%; high-dose, 
females, and II (50 (22%) high-dose females.8150, 16%). The incidence in the male high-dose 
Cataract formation was observed in 7 I50 ( 14%) group was significantly higher (P<0.05) than 
control males, 6 I50 ( 12%) low-dose males, 13 I50that in the control group. This leukemia, desig­
(26%) high-dose males, 2150 (4%) control females, nated here as undifferentiated leukemia, is the 
33I50 ( 66%) low-dose females, and 9I 50 ( 18%) typical leukemia of F344/ N rats and is variously 
high-dose females. The incidence of retinopathydescribed as mononuclear cell leukemia. Fischer 
and cataract formation correlated with the place­rat leukemia, or monocytic leukemia. 
ment of the cages. The animals that occupied the 

Urinary Bladder: Transitional-cell papillomas two top levels of the racks (i.e., high-dose males 
occurred in dosed male rats with a statistically and low-dose females) had the highest incidence 
significant (P<0.05) positive trend. Incidences of eye effects. 

TABLE 5. 	INCIDENCE OF RATS WITH BLADDER LESIONS IN THE CHRONIC STUDY WITH 
ALLYLISOTHIOCYANATE 

Incidence 

Males Females 

Vehicle Low High Vehicle Low High 
Control Dose Dose Control Dose Dose 

Animals examined 49 49 49 49 49 50 

Lesion: 

Transitional-Cell 
Papilloma 0 2 4 0 0 

Epithelial Hyperplasia 0 I 6 (a) 0 0 I 
Nodular Hyperplasia 0 0 I 0 0 0 

(a) None of these animals had papillomas. 
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TABLE 6. ANALYSIS OF PRIMARY TUMORS IN MALE RATS (a) 

Vehicle Low High 
Control Dose Dose 

Skin: Squamous Cell Papilloma 
Tumor Rates 

Overall (b) 3J50(6%) OJ 50 (0%) 4J50 (8%) 
Adjusted (c) 7.6% 0.0% 12.1% 
Terminal (d) 2J38 (5%) Oj 33 (0%) 4/33(12%) 

Statistical Tests (e) 
Life Table P=0.331 P=O.l52N P=0.418 
Incidental Tumor Test P=0.292 P=0.159N P=0.364·· 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.393 P=O.l2IN P=0.500 

Skin: Squamous Cell Papilloma or Carcinoma 
Tumor Rates 

Overall (b) 4/50 (8%) OJ 50 (0%) 6J50 (12%) 
Adjusted (c) 10.1% 0.0% 17.2% 
Terminal (d) 3J38 (8%) OJ 33 (0%) 5J33(15%) 

Statistical Tests (e) 
Life Table P=0.203N P=0.086N P=0.284 
Incidental Tumor Test P=0.234N P=0.090N P=0.331 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.260 P=0.059N P=0.370 

Subcutaneous Tissue: Fibrosarcoma 
Tumor Rates 

Overall (b) 5J50 (10%) 5J50 (10%) IJ50 (2%) 
Adjusted (c) 12.5% 14.1% 2.8% 
Terminal (d) 4J38(11%) 4J33 (12%) OJ33 (0%) 

Statistical Tests (e) 
Life Table P=O.l33N P=0.542 P=O.l54N 
Incidental Tumor Test P=O.l23N P=0.628N P=0.215N 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.088N P=0.630 P=O.I02N 

Subcutaneous Tissue: All Sarcomas 
Tumor Rates 

Overall (b) 6J50(12%) 8J50 (16%) 2/50 (4%) 
Adjusted (c) 14.50( 20.5% 5.1% 
Terminal (d) 4J38 (II%) 5J33 (15%) OJ33 (0%) 

Statistical Tests (e) 
Life Table P=0.189N P=0.304 P=0.209N 
Incidental Tumor Test P=0.088N P=0.540 P=O.l98N 
Cochran-Armitage Trend, 

Fisher Exact Tests P=O.l24N P=0.387 P=O.l34N 

Lung: Alveolar/Bronchiolar Adenoma or Carcinoma 
Tumor Rates 

Overall (b) 3J49(6%) 2/49(4%) 3/48 (6%) 
Adjusted (c) 7.2% 6.3% 8.8% 
Terminal (d) 1/37 (3%) 2/32 (6%) 2/31 (o%) 

Statistical Tests (e) 
Life Table P=0.512 P=0.556N P=0.590 
Incidental Tumor Test P=0.545N P=0.426N P=0.541N 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.577 P=0.500N P=0.651 
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TABLE 6. ANALYSIS OF PRIMARY TUMORS IN MALE RATS (a) (Continued) 

Vehicle Low High 
Control Dose Dose 

Hematopoietic System: Undifferentiated Leukemia 
Tumor Rates 

Overall (b) 2/50(4%) 6/50 (12%) 8/50 (16%) 
Adjusted (c) 4.7% 17.1% 21.6% 
Terminal (d) 0/38 (0%) 4/33 (12%) 5/33 (15%) 

Statistical Tests (e) 
Life Table P=0.024 P=0.093 P=0.030 
Incidental Tumor Test P=0.006 P=0.070 P=0.009 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.039 P=O.I34 P=0.046 

Hematopoietic System: Lymphoma or Leukemia 
Tumor Rates 

Overall (b) 2/50(4%) 7/50 (14%) 8/50 ( 16%) 
Adjusted (c) 4.7% 19.1% 21.6% 
Terminal (d) 0/38 (0%) 4/33 (12%) 5/33 (15%) 

Statistical Tests (e) 
Life Table P=0.027 P=0.054 P=0.030 
Incidental Tumor Test P=O.Oll P=0.060 P=0.009 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.044 P=0.080 P=0.046 

Liver: Neoplastic Nodule 
Tumor Rates 

Overall (b) 2/50(4%) 0/50 (0%) 5/50 (10%) 
Adjusted (c) 5.3% 0.0% 15.2% 
Terminal (d) 2/38 (5%) 0/33 (0%) 5/33 (15%) 

Statistical Tests (e) 
Life Table P=0.085 P=0.270N P=O.I62 
Incidental Tumor Test P=0.085 P=0.270N P=O.I62 
Cochran-Armitage Trend, 

Fisher Exact Tests P=O.II2 P=0.247N P=0.218 

Urinary Bladder: Transitional-Cell Papilloma 
Tumor Rates 

Overall (b) 0/49 (0%) 2/49(4%) 4/49 (8%) 
Adjusted (c) 0.0% 5.5% 12.1% 
Terminal (d) 0/37 (0%) 1/32 (3%) 4j 33 ( 12%) 

Statistical Tests (e) 
Life Table P=0.030 P=0.209 P=0.049 
Incidental Tumor Test P=0.048 P=0.356 P=0.049 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.038 P=0.247 P=0.059 

Pituitary: Adenoma 
Tumor Rates 

Overall (b) 7/47 (15%) 12/49 (24%) 4/49 (8%) 
Adjusted (c) I8.0% 30.6% 11.7% 
Terminal (d) 5/36 (14%) 6/32 (19%) 3/33 (9%) 

Statistical Tests (e) 
Life Table P=0.326N P=0.107 P=0.336N 
Incidental Tumor Test P=0.270N P=0.236 P=0.462N 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.204N P=O.l78 P=0.238N 
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TABLE 6. ANALYSIS OF PRIMARY TUMORS IN MALE RATS (a) (Continued) 

Vehicle Low High 
Control Dose Dose 

Pituitary: Adenoma or Carcinoma 
Tumor Rates 

Overall (b) 7(47 (15%) !3(49 (27%) 4(49 (8%) 
Adjusted (c) 18.0% 33.3% 11.7% 
Terminal (d) 5(36 (14%) 7(32 (22%) 3( 33 (9%) 

Statistical Tests (e) 
Life Table P=0.329N P=0.071 P=0.336N 
Incidental Tumor Test P=0.275N P=O.I62 P=0.462N 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.205N P=O.I24 P=0.238N 

Adrenal: Pheochromocytoma 
Tumor Rates 

Overall (b) 16(50 (32%) 15(50 (30%) 11/50 (22%) 
Adjusted (c) 39.7% 40.8% 33.3% 
Terminal (d) 14(38 (37%) 12/33 (36%) II /33 (33%) 

Statistical Tests (e) 
Life Table P=0.293N P=0.483 P=0.322N 
Incidental Tumor Test P=0.260N P=0.580N P=0.376N 
Cochran-Armitage Trend, 

Fisher Exact Tests P=O.I58N P=0.500N P=O.I84N 

Adrenal: Pheochromocytoma or Malignant Pheochromocytoma 
Tumor Rates 

Overall (b) 17/50 (34%) 15/50 (30%) 11/50 (22%) 
Adjusted (c) 41.1% 40.8% 33.3% 
Terminal (d) 14/38 (37%) 12/33 (36%) 11/33 (33%) 

Statistical Tests (e) 
Life Table P=0.231N P=0.557 P=0.258N 
Incidental Tumor Test P=0.213N P=0.505N P=0.330N 
Cochran-Armitage Trend, 

Fisher Exact Tests P=O.II3N P=0.415N P=O.I33N 

Thyroid: C-Cell Adenoma 
Tumor Rates 

Overall (b) 6/48 (13%) 10/50 (20%) 5/50 (10%) 
Adjusted (c) 16.7% 29.1% 14.6% 
Terminal (d) 6/36 (17%) 9/33 (27%) 4/33 (12%) 

Statistical Tests (e) 
Life Table P=0.5JIN P=O.l51 P=0.570N 
Incidental Tumor Test P=0.470N P=O.I94 P=0.614N 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.400N P=0.233 P=0.471N 

Thyroid: C-Cell Adenoma or Carcinoma 
Tumor Rates 

Overall (b) 8/48 (17%) 11/50 (22%) 7I50 (14%) 
Adjusted (c) 21.4% 30.7% 20.5% 
Terminal (d) 7/36 (19%) 9/33 (27%) 6/33 (18%) 

Statistical Tests (e) 
Life Table P=0.530N P=0.235 P=0.587N 
Incidental Tumor Test P=0.474N P=0.348 P=0.560 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.404N P=0.341 P=0.465N 
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TABLE 6. ANALYSIS OF PRIMARY TUMORS IN MALE RATS (a) (Continued) 

Low High 
Dose Dose 

2/50 (4%) 1/49 (2%) 
6.1% 3.0% 
2/33 (6%) 1/33 (3%) 

P=0.564N P=0.356N 
P=0.564N P=0.356N 

P=0.500N P=0.316N 

3/50 (6%) 3/50 (6%) 
9.1% 9.1% 
3/33 (9%) 3/33 (9%) 

P=0.591 P=0.584 
P=0.584 P=0.533 

P=0.661 P=0.661 

1/50 (2%) 1/50 (2%) 
3.0% 3.0% 
1/33 (3%) 1/33 (3%) 

P=0.223N P=0.223N 
P=0.223N P=0.223N 

P=O.l81N P=O.I81N 

2/50(4%) 2/50 (4%) 
6.1% 6.1% 
2/33 (6%) 2/33 (6%) 

P=0.403N P=0.403N 
P=0.403N P=0.403N 

P=0.339N P=0.339N 

45/50 (90%) 49/49(100%) 
95.7% 100.0% 
31/33 (94%) 33/33 ( 100%) 

P=O.I46 P=0.023 
P=0.596N P=0.068 

P=0.630 P=0.030 

Vehicle 
Control 

Pancreatic Islets: Islet-Cell Adenoma or Carcinoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Mammary Gland: Fibroadenoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Preputial Gland: Adenocarcinoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Preputial Gland: Carcinoma or Adenocarcinoma 

3/50 (6%) 
7.9% 
3/38 (8%) 

P=0.272N 
P=0.272N 

P=0.232N 

3/50(6%) 
7.4% 
2/38 (5%) 

P=0.508 
P=0.474 

P=0.586 

4/50 (8%) 
10.5% 
4/38 (II%) 

P=O.l37N 
P=O.I37N 

P=O.I08N 

Tumor Rates 
Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Testis: Interstitial-Cell Tumor 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

4/50 (8%) 
10.5% 
4/38 (II%) 

P=0.316N 
P=0.316N 

P=0.260N 

45/50 (90%) 
97.8% 
37/38 (97%) 

P=0.024 
P=0.066 

P=0.036 
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TABLE 6. ANALYSIS OF PRIMARY TUMORS IN MALE RATS (a) (Continued) 

(a) 	Dosed groups received doses of 12 or 25 mg/ kg of allyl isothiocyanate by gavage. 
(b) 	Number of tumor-bearing animals/number of animals examined at the site (percent). 
(c) 	Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality. 
(d) Observed tumor incidence in surviving animals killed at end of study. 
(e) 	 Beneath the control incidence are the P-values associated with the trend test. Beneath the dosed group 

incidence are the P-values corresponding to pairwise comparisons between that dosed group and the 
control. The life table analysis regards tumors in animals dying before the end of the study as being (directly 
or indirectly) the cause of death. The incidental tumor test regards these lesions as nonfatal. The Cochran­
Armitage and Fisher's exact tests compare directly the overall incidence rates. A negative trend is indicated 
by (N). 
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TABLE 7. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS (a) 

Low High 

Dose Dose 


0/50 (0%) 3/50 (6%) 
0.0% 8.1% 
0/31 (0%) 2/33 (6%) 

(f) P=O.II6 
(f) P=0.094 

({; P=O.I2l 

0/50(0%) 3/50 (6%) 
0.0% 7.4% 
0/31 (0%) 1/33 (3%) 

P=0.524N P=0.301 
P=0.524N P=0.223 

P=0.500N P=0.309 

9/50 (18%) 11/50 (22%) 
23.8% 26.1% 
4/31 (13%) 4/33 (12%) 

P=0.318 P=0.219 
P=0.373 P=0.29J 

P=0.393 P=0.218 

9/50 (18%) 12/50 (24%) 
23.8% 28.6% 
4/31 (13%) 5/33 (15%) 

P=0.318 P=O.I59 
P=0.373 P=0.210 

P==0.393 P=O.l54 

9/50 (18%) 14/50 (28%) 
23.8% 3!.6% 
4/31 (13%) 5/33 (15%) 

P:::0.410 P=O.I25 
P=0.479 P=0.206 

P:::0.500 P=O.ll4 

Subcutaneous Tissue: Fibrosarcoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Lung: Alveolar/Bronchiolar Adenoma or Carcinoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 

1/50 (2%) 
2.9% 
1/35 (3%) 

P=O.I74 
P=O.I25 

Tumor Rates 
Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
(ochran-Armitage Trend, 

Fisher Exact Tests 

Hematopoietic System: All Leukemia 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Hematopoietic System: Lymphoma or Leukemia 

Cochran-Armitage Trend, 
Fisher Exact Tests P=O.I7l 

Hematopoietic System: Undifferentiated Leukemia 

7/50 (14%) 
16.6% 
3/35 (9%) 

P=O.I92 
P=O.I86 

P=O.I84 

7/50 (14%) 
16.6% 
3/35 (9%) 

P=O.l36 
P=O.l24 

P=O.l25 

Tumor Rates 
Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Vehicle 

Control 


o;5o (O%) 
0.0% 
0/35 (0%) 

P=0.037 
P=0.028 

P=0.036 

8/50 (14%) 
19.2% 
4/35(11%) 

P=O.IOI 
P=0.096 

P:::0.087 
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TABLE 7. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS (a) (Continued) 

Low High 
Dose Dose 

10/50(20%) 13/50(26%) 
29.8% 36.7% 
8/ 31(26%) II/ 33(33%) 

P=O.I45N P=0.283N 
P=O.J39N P=0.279N 

P=0.078N P=0.235N 

3/50(6%) 2/50(4%) 
9.7% 6.1% 
3/31(10%) 2/33(6%) 

P=0.105 P=0.231 
P=O.I05 P=0.231 

P=O.I25 P=0.253 

13/ 50(26%) 15/50(30%) 
38.9% 42.5% 
11/31(35%) 13/33(39%) 

P=0.360N P=0.446N 
P=0.359N P=0.447N 

P=0.235N P=0.388N 

2/50(4%) 3/50(6%) 
6.5% 9.1% 
2/31(6%) 3/33(9%) 

P=0.464 P=0.293 
P=0.451 P=0.256 

P=0.500 P=0.309 

2/50(4%) 3/ 50(6%) 
6.5% 9.1% 
2/31(6%) 3/33(9%) 

P=0.654 P=0.481 
P=0.644 P=0.442 

P=0.691 P=0.500 

Topography:Morphology 

Pituitary: Adenoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 

Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Pituitary: Carcinoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Pituitary: Adenoma or Carcinoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Adrenal: Pheochromocytoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Adrenal: Pheochromocytoma and Malignant Pheochromocytoma 

Vehicle 
Control 

17/49(35%) 
44.3% 
13/34(38%) 

P=0.247N 
P=0.241N 

P=0.207N 

0/49(0%) 
0.0% 
0/34(0%) 

P=0.208 
P=0.208 

P=0.219 

17/49(35%) 
44.3% 
13/34(38%) 

P=0.407N 
P=0.404N 

P=0.355N 

1/50(2%) 
2.3% 
0/35(0%) 

P=0.216 
P=O.J94 

P=0.226 

Tumor Rates 
Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

2/50(4%) 
5.1% 
1/35(3%) 

P=0.390 
P=0.364 

P=0.408 
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TABLE 7. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS (a) (Continued) 

Thyroid: C-Cell Adenoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Thyroid: C-Cell Carcinoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Thyroid: C-Cell Adenoma or Carcinoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Mammary Gland: Fibroadenoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Uterus: Endometrial Stromal Polyp 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Vehicle 

Control 


10/50 (20%) 
28.6% 
10/35 (29%) 

P=0.200N 
P=0.211N 

P=O.l73N 

2/50(4%) 
5.7% 
2/35 (6%) 

P=0.385 
P=0.385 

P=0.409 

12/50 (24%) 
34.3% 
12/35 (34%) 

P=0.314N 
P=0.327N 

P=0.272N 

8/50 (16%) 
21.8% 
7I35 (20%) 

P=0.247 
P=0.246 

P=0.285 

14/50 (28%) 
38.9% 
13/35 (37%) 

P=0.311 
P=0.374 

P=0.375 

Low High 
Dose Dose 

8/48 (17%) 6/50 (12%) 
26.1% 18.2% 
7/29 (24%) 6/33 (18%) 

P=0.570N P=0.236N 
P=0.574N P=0.236N 

P=0.435N P=0.207N 

2/48(4%) 3/50 (6%) 
6.9% 9.1% 
2/29 (7%) 3/33 (9%) 

P=0.626 P=0.473 
P=0.626 P=0.473 

P=0.676 P=0.500 

10/48 (21%) 9/50 (18%) 
32.8% 27.3% 
9/29 (31%) 9/33 (27%) 

P=0.598 P=0.359N 
P=0.595 P=0.359N 

P=0.447N P=0.312N 

14/50 (28%) II /50 (22%) 
39.7% 30.7% 
II I31 (35%) 9/33 (27%) 

P=0.068 P=0.264 
P=O.II5 P=0.246 

P=O.ll4 P=0.306 

15/49 (31%) 16/50 (32%) 
44.8% 42.4% 
13/31 (42%) 12/33 (36%) 

P=0.346 P=0.347 
P=0.420 P=0.400 

P=0.474 P=0.414 
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TABLE 7. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS (a) (Continued) 

(a) 	Dosed groups received doses of 12 or 25 mg/ kg of allyl isothiocyanate by gavage. 
(b) 	Number of tumor-bearing animals/ number of animals examined at the site (percent). 
(c) 	 Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality. 
(d) 	Observed tumor incidence in surviving animals killed at end of study. 
(e) 	 Beneath the control incidence are the P-values associated with the trend test. Beneath the dosed group 

incidence are the P-values corresponding to pairwise comparisons between that dosed group and the 
control. The life table analysis regards tumors in animals dying before the end of the study as being (directly 
or indirectly) the cause of death. The incidental tumor test regards these lesions as nonfatal. The Cochran­
Armitage and Fisher's exact tests compare directly the overall incidence rates. A negative trend is indicated 
by (N). 

(f) 	No test was performed because there was no incidence in the low-dose or vehicle control group. 

39 	 Allyl lsothiocyanate 



III. RESULTS: MICE-PRECHRONIC STUDIES 

PRECHRONIC STUDIES 

Single-Dose Study 

Two of five males receiving 400 mgl kg and 
415 males and 515 females receiving 800 mglkg 
died (Table 8). The following average weight 
increases over the initial weight (on day 0) were 
calculated at the end of the 16th day for the sur­
viving male and female mice: 

Weight Increase 
(Percent)Dose 

(mg/kg) Males Females 

50 2 18 
100 17 22 
200 24 13 
400 21 II 
800 38 

Male and female mice exhibited a transient, 
dose-related toxicity which was most marked in 
the 100, 200, 400, and 800 mglkg groups. This 
included inactivity, drooping eyelids, and ruffled 
fur. 

The peritoneal cavities were examined in male 
mice administered 200, 400, or 800 mgl kg and in 
female mice administered I 00, 200, or 400 mgl kg. 
The lower third of the mucosal surface of the 
stomach was thickened and necrotic. The stom­
ach adhered to the peritoneal wall in male mice 
administered 400 or 800 mgl kg and in female 
mice administered 200 or 400 mgl kg. The sever­
ity of these effects was dose related. 

The highest dosage levels producing no deaths 
were 200 mgl kg in the males and 400 mgl kg in 
the females. In addition, the 100, 200, 400, and 
800 mgl kg levels produced toxicity. For these 
reasons, the highest dose level in the 14-day study 
was set at 50 mgl kg. 

Fourteen-Day Study 

One male mouse administered 50 mgl kg died 
(Table 9). A thickened area of mucosa in the 
nonglandular region of the stomach was observed 
in 415 males and 5 I5 females administered 50 
mgl kg. A thickened urinary bladder wall was 
seen in 4 I5 males and I I5 females administered 
50 mgl kg. The average weight gain in the exper­
imental groups varied from 3% to 16%. 

No other signs of toxicity were observed. Due 
to the stomach and bladder lesions observed at 
the 50 mgl kg dose, the highest dose set for the 
13-week study was 25 mgl kg. 

Thirteen-Week Study 

No compound-related deaths or histopatho­
logic effects in the stomach or other tissues were 
observed. Mean body weight gains of control 
and dosed groups were comparable (Table 10). 
The highest dose level (25 mgl kg) had no effect 
on male or female B6C3FI mice. 

Doses of 12 and 25 mgl kg allyl isothiocyanate, 
administered five times per week by gavage, were 
selected for mice in the chronic study because 
compound-related effects were observed in the 
14-day study at 50 mglkg. 

TABLE 8. 	DOSAGE AND SURVIVAL OF MICE ADMINISTERED A SINGLE DOSE OF ALLYL 
ISOTHIOCYANATE IN CORN OIL BY GAVAGE 

Survival (a) 

Dose (mg/kg) Males 	 Females 

50 5/5 5/5 
100 5/5 5/5 
200 5/5 5/5 
400 3/5 (b) 5/5 
800 1/5 (c) 0/5 (d) 

(a) Number surviving/ number initially in the group. 
(b) Deaths occurred on days I and 14. 
(c) Two animals died on day I and two animals on day 2. 
(d) Four animals died on day I and one animal on day 2. 
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TABLE 9. 	 DOSAGE, SURVIVAL, AND MEAN BODY WEIGHTS OF MICE RECEIVING ALLYL 
ISOTHIOCYANATE BY GAVAGE FOR 14 DAYS 

Mean Body Weight (grams) 
Dose Survival 

(mg/kg) (a) Initial Final Change (b) 

Males 
3 5/5 20.2 ± 0.4 21.0 ± 0.7 +0.8 ± 0.5 
6 5/5 20.6 ± 0.2 22.6 ± 0.7 +2.0 ± 0.5 

12 5/5 20.2 ± 0.7 21.0 ± 1.0 +0.8 ± 0.4 
25 5/5 19.8 ± 0.5 21.8 ± 0.7 +2.0 ± 0.5 
50 4/S (c) 20.5 ± 0.7 23.8 ± 0.5 +3.3 ± 0.8 

Females 
3 S/5 17.4 ± 0.4 19.0 ± 0.3 +1.6 ± 0.5 
6 5/S 16.6 ± 0.2 18.8 ± 0.7 +2.2 ± 0.7 

12 5/5 17.8 ± 0.5 18.4 ± 0.4 +0.6 ± 0.2 
25 5/5 16.8 ± 0.4 18.4 ± 0.2 +1.6 ± 0.5 
50 5/5 17.6 ± 0.5 18.0 ± 0.9 +0.4 ± 1.0 

(a) Number surviving/ number initially in the group. All calculations refer only to the survivors of each group, 
(b) Mean weight change of the survivors of the group± standard error of the mean. 
(c) Death occurred on day 15, the day after administration of the test material was discontinued. 

TABLE 10. 	DOSAGE, SURVIVAL, AND MEAN BODY WEIGHTS OF MICE ADMINISTERED ALLYL 
ISOTHIOCYANATE BY GAVAGE FOR 13 WEEKS 

Weight Change 
Mean Body Weight (grams) Relative to 

Dose (a) Survival Controls (d) 
(mg/kg) (b) Initial Final Change (c) (Percent) 

Males 
O(e) 10/10 18.7 .±0.5 32.4 .±0.6 +13.7.±0.5 
1.5 9/10(/) 19.4 .±0.3 34.1 ±1.1 +14.7 ±I. I + 7.3 
3 I0/10 18.2 .±0.6 33.4 ±1.1 +15.2 ±0.8 +10.9 
6 10/10 18.7 .±0.7 35.0 ±0.8 +16.3 ±0.8 +19.0 

12 9jl0(/) 20.1 ±0.5 32.8 ±0.4 +12.7 ±0.4 - 7.3 
25 10/10 19.9 .±0.4 35.2 .±0.6 +15.3 .±0.8 +11.7 

Females 
O(e) 10/10 16.1 ±0.4 25.3 .±0.3 +9.2 .±0.4 
1.5 10/10 15.6 .±0.3 24.3 .±0.5 +8.7 ±0.7 - 5.4 
3 8/ 10 (/) 16.4 .±0.5 24.5 .±0.6 +8.1 .±0.2 -12.0 
6 9fl0(/) 16.6 .±0.4 25.2 .±0.6 +8.6 .±0.5 - 6.5 

12 9/10(/) 16.9 .±0.5 25.9 .±0.8 +9.0 .±0.7 - 2.2 
25 10/10 15.9 .±0.4 24.5 .±0.5 +8.6 .±0.3 - 6.5 

(a) Allyl isothiocyanate in corn oil was administered 5 days per week. 
(b) Number surviving/number initially in the group. All calculations refer only to the survivors of each group. 
(c) Mean weight change of the survivors of the group± standard error of the mean. 
(d) 	Weight change of the dosed group relative to that of the controls = 

Weight Change (Dosed Group)- Weight Change (Control Group) 
X 100 

Weight Change (Control Group) 
(e) Vehicle controls received corn oil alone. 
(/) Death was a result of gavage error. 
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III. RESULTS: MICE-CHRONIC STUDY 

CHRONIC STUDY 

Body Weights and Clinical Signs higher than those of the vehicle controls (Figure 
3, Appendix H, Table H2). 

Throughout most of the study, mean body 
weights of high-dose male and female mice were 
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Figure 3. Growth Curves for Mice Administered Allyllsothiocyanate by Gavage. 
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III. RESULTS: MICE-CHRONIC STUDY 

Survival 	 shown by the Kaplan and Meier curves in Figure 
4. No significant differences in survival were 

Estimates of the probabilities of survival of observed between any groups of either sex. The 
male and female mice administered allyl isothio­ survival in control female mice was consistently 
cyanate by gavage at the doses of this bioassay, lower than the survival in either dosed group 
together with those of the control groups, are after week 40. One control male, one low-dose 
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Figure 4. Survival Curves for Mice Administered Allyllsothiocyanate by Gavage. 
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III. RESULTS: MICE-CHRONIC STUDY 

male, and two high-dose female mice died during 
weeks 104-106. In the statistical analyses reported 
in Tables II and 12, no distinction was made 
between these animals and those killed during 
this termination period. One control male (at 
week 41), six low-dose males (at weeks 42, 48, 56, 
59, 60, and 65), seven high-dose males (at weeks 
6, 20, 29, 31, 35, 62, and 65), and one high-dose 
female (at week 60) were accidentally killed (due 
to gavage error) during the study. 

In male mice, 26150 (52%) of the controls, 
24150 (48%) of the low-dose, and 27I50 (54%) of 
the high-dose group lived to the termination 
period of the study at 104-106 weeks. In female 
mice, 16I50 ( 32%) of the controls, 25 I50 (50%) of 
the low-dose, and 18I50 (36%) of the high-dose 
group lived to the termination period of the study 
at 104-106 weeks. Suppurative inflammation of 
the peritoneum, uterus, or multiple organs was 
seen in many of the female mice that died before 
104 weeks (13134 controls, 6125 low-dose, 12130 
high-dose). These lesions are suggestive of gener­
alized infection and may have been causative in 
these early deaths. 

Pathology and Statistical Analyses of 
Results 

Histopathologic findings on neoplasms occur­
ring in mice are summarized in Appendix 8, 
Tables 81 and 82; Tables 83 and 84 give the 
survival and tumor status for each individual 
animal in the male and female mouse studies, 
respectively. Findings on nonneoplastic lesions 
are summarized in Appendix D, Tables Dl and 
02. Tables II and 12 contain the statistical analy­
ses of those primary tumors that occurred with 
an incidence of at least 5% in one of the three 
groups. 

Liver: A significant, (P<O.OI) dose-related 
increase in cytoplasmic vacuolization was ob­
served in male mice (control2149, 4%; low-dose, 
8/49, 16%; high-dose, 13150, 26%). The distribu­
tion of these vacuoles was not consistent, but 
most livers had some centrilobular component. 
In other male mice with cytoplasmic vacuoliza­
tion, the distribution was more consistently cen­
trilobular. The vacuoles contained fat as deter­
mined by special stains of frozen sections. The 
degree of severity was similiar in the three groups. 
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TABLE 11. ANALYSIS OF PRIMARY TUMORS IN MALE MICE (a) 

Low High 
Dose Dose 

3/50(6%) 4/50 (8%) 
10.6% 14.3% 
2/25 (8%) 3/27(11%) 

P=0.557N P=0.643N 
P=0.547N P=0.575 

P=0.500N P=0.643 

1/50 (2%) 3/50 (6%) 
4.0% 10.3% 
1/25 (4%) 2/27 (7%) 

P=0.485 P=O.II3 
P=0.485 P=0.084 

P=0.500 P=O.I21 

4/50 (8%) 7/50 (14%) 
14.5% 23.9% 
3/25 (12%) 5/27 (19%) 

P=0.588 P=0.253 
P=0.598 P=O.I76 

P=0.643 P=0.262 

2/50(4%) 0/50 (0%) 
7.7% 0.0% 
1/25 (4%) 0/27(0%) 

P=0.576N P=O.I48N 
P=0.661 P=O.I94N 

P=0.500N P=O.I21N 

5/49 (10%) 9/50 (18%) 
18.7% 31.3% 
4/25 (16%) 8/27 (30%) 

P=0.349N P=0.482 
P=0.378N P=0.540 

P=0.276N P=0.518 

Vehicle 
Control 

Lung: Alveolar/Bronchiolar Adenoma without Carcinoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Lung: Alveolar/Bronchiolar Carcinoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Lung: Alveolar/Bronchiolar Adenoma or Carcinoma 

4/50 (8%) 
14.8% 
4/27 (15%) 

P=0.435 
P=0.509 

P=0.575 

0/50 (0%) 
0.0% 
0/27 (0%) 

P=0.060 
P=0.048 

P=0.061 

Tumor Rates 
Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Hematopoietic System: Lymphoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Liver: Adenoma without Carcinoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

4/50 (8%) 
14.8% 
4/27 (15%) 

P=O.I91 
P=O.I43 

P=0.201 

3/50 (6%) 
8.9% 
1/27 (4%) 

P=O.I04N 
P=O.I75N 

P=0.083N 

8/49 (16%) 
28.0% 
7/27 (26%) 

P=0.411 
P=0.439 

P=0.453 
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TABLE 11. ANALYSIS OF PRIMARY TUMORS IN MALE MICE (a) (Continued) 

Vehicle Low High 
Control Dose Dose 

Liver: Carcinoma 
Tumor Rates 

Overall (b) 13/49 (27%) 9/49 (18%) 10/50 (20%) 
Adjusted (c) 35.3% 29.4% 35.7% 
Terminal (d) 5/27 (19%) 5/25 (20%) 9/27 (33%) 

Statistical Tests (e) 
Life Table P=0.356N P=0.408N P=0.385N 
Incidental Tumor Test P=0.534N P=0.580N P=0.597 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.26IN P=0.234N P=0.298N 

Liver: Adenoma or Carcinoma 
Tumor Rates 

Overall (b) 21/49 (43%) 14/49 (29%) 19/50 (38%) 
Adjusted (c) 57.2% 45.4% 65.2% 
Terminal (d) 12/27 (44%) 9/25 (36%) 17/27 (63%) 

Statistical Tests (e) 
Life Table P=0.476N P=0.259N P=0.490N 
Incidental Tumor Test P=0.469 P=0.392N P=0.529 
Cochran-Armitage Trend, 

Fisher Exact Tests 	 P=0.362N P=0.103N P=0.387N 

Thyroid: Follicular-Cell Adenoma 
Tumor Rates 

Overall (b) 3/50 (6%) 2/45 (4%) 1/50 (2%) 
Adjusted (c) 11.1% 7.2% 3.7% 
Terminal (d) 3/27 (II%) I/24 (4%) 1/27 (4%) 

Statistical Tests (e) 
Life Table P=0.242N P=0.576N P=0.303N 
Incidental Tumor Test P=0.236N P=0.569N P=0.303N 
Cochran-Armitage Trend, 

Fisher Exact Tests 	 P=0.228N P=0.550N P=0.309N 

Harderian Gland: Adenoma or Cystadenoma 
Tumor Rates 

Overall (b) 3/50 (6%) 1/50 (2%) 1/50 (2%) 
Adjusted (c) 10.0% 4.0% 3.7% 
Terminal (d) 2/27 (7%) 1/25(4%) I /27 (4%) 

Statistical Tests (e) 
Life Table P=0.224N P=0.346N P=0.325N 
Incidental Tumor Test P=0.258N P=0.420N P=0.366N 
Cochran-Armitage Trend, 

Fisher Exact Tests 	 P=0.210N P=0.309N P=0.309N 

(a) 	Dosed groups received doses of 12 or 25 mg/ kg of allyl isothiocyanate by gavage. 
(b) 	Number of tumor-bearing animals/ number of animals examined at the site (percent). 
(c) 	Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality. 
(d) Observed tumor incidence in surviving animals killed at end of study. 
(e) 	 Beneath the control incidence are the P-values associated with the trend test. Beneath the dosed group 

incidence are the P-values corresponding to pairwise comparisons between that dosed group and the 
controls. The life table analysis regards tumors in animals dying before the end of the study as being (directly 
or indirectly) the cause of death. The incidental tumor test regards these lesions as nonfatal. The Cochran­
Armitage and Fisher's exact tests compare directly the overall incidence rates. A negative trend is indicated 
by (N). 
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TABLE 12. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE (a) 

Low 
Dose 

High 
Dose 

2f49 (4%) 
7.1% 
Of25 (0%) 

3f49 (6%) 
11.8% 
lf20 (5%) 

P=0.337 
P=0.395 

P=O.I94 
P=0.281 

P=0.258 P=O.I29 

2f49(4%) 
7.1% 
Of25 (0%) 

3f49 (6%) 
11.8% 
lf20(5%) 

P=0.559N 
P=0.697N 

P=0.626 
P=0.600 

P=0.676N P=0.520 

2f50(4%) 
5.8% 
Of25 (0%) 

lf49 (2%) 
5.0% 
lf20(5%) 

P=0.354N 
P=0.604N 

P=0.241N 
P=0.397N 

P=0.500N P=0.316N 

4f50 (8%) 
11.7% 
lf25 (4%) 

4f49 (8%) 
17.9% 
3f20 (15%) 

P=0.320N 
P=0.562N 

P=0.375N 
P=0.448N 

P=0.500N P=0.513N 

4f50 (8%) 
11.7% 
lf25(4%) 

6f49 (12%) 
24.6% 
3f20 (15%) 

P=0.320N 
P=0.562N 

P=0.593N 
P=0.589N 

P=0.500N P=0.486 

Lung: Alveolar/Bronchiolar Carcinoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 

Terminal (d) 
Statistical Tests (e) 

Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Lung: Alveolar/Bronc:hiolar Adenoma or Carcinoma 
Tumor Rates 

Overall (b) 2f47 (4%) 
Adjusted (c) 7.9% 
Terminal (d) Of 16 (0%) 

Statistical Tests (e) 

Life Table P=0.510 
Incidental Tumor Test P=0.594 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.425 

Hematopoietic: System: Malignant Lymphoma, Lymphocytic: Type 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Hematopoietic: System: Lymphoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Vehicle 

Control 


Of47(0%) 
0.0% 
Of 16 (0%) 

P=0.119 
P=0.247 

P=0.091 

3f50 (6%) 
13.6% 
lfl6(6%) 

P=O.I66N 
P=0.277N 

P=0.232N 

5f50 (10%) 
21.3% 
lfl6(6%) 

P=0.326N 
P=0.393N 

P=0.447N 

Hematopoietic: System: Lymphoma or Leukemia 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

5f50 (10%) 
21.3% 
If 16 (6%) 

P=0.559 
P=0.559 

P=0.418 
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TABLE 12. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE (a) (Continued) 

Low High 
Dose Dose 

3/49 (6%) 1/49 (2%) 
10.9% 2.9% 
2/25 (8%) 0/20 (0%) 

P=0.675N P=0.445N 
P=0.597 P=0.534N 

P=0.490 P=0.508N 

3/45 (7%) 4/44 (9%) 
11.0% 17.9% 
2/25 (8%) 3/20 (15%) 

P=0.465N P=0.643 
P=0.561N P=0.635N 

P=0.641 P=0.463 

3/45 (7%) 0/44 (0%) 
12.0% 0.0% 
3/25 (12%) 0/20 (0%) 

P=0.444N P=0.081N 
P=0.444N P=0.081N 

P=0.641 P=O.I33N 

6/45 (13%) 4/44 (9%) 
22.6% 17.9% 
5/25 (20%) 3/20 (15%) 

P=0.304N P=0.212N 
P=0.371N P=O.I83N 

P=0.589 P=0.413N 

3/47 (6%) 3/47 (6%) 
12.5% 15.0% 
3/24 (12%) 3/20 (15%) 

P=0.458 P=0.385 
P=0.458 P=0.385 

P=0.300 P=0.300 

Liver: Adenoma or Carcinoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Pituitary: Adenoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Pituitary: Carcinoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Pituitary: Adenoma or Carcinoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Thyroid: Follicular-Cell Adenoma or Carcinoma 
Tumor Rates 

Overall (b) 
Adjusted (c) 
Terminal (d) 

Statistical Tests (e) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend, 

Fisher Exact Tests 

Vehicle 
Control 

2/50(4%) 
12.5% 
2/16 (13%) 

P=0.325N 
P=0.453N 

P=0.404N 

3/47 (6%) 
18.8% 
3/16 (19%) 

P=0.535 
P=0.493 

P=0.388 

3/47(6%) 
18.8% 
3/ 16 (19%) 

P=0.054N 
P=0.054N 

P=O.II2N 

6/47 (13%) 
37.5% 
6/ 16 (38%) 

P=O.I76N 
P=0.200N 

P=0.354N 

1/48 (2%) 
6.3% 
1/16 (6%) 

P=0.302 
P=0.302 

P=0.238 
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TABLE 12. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE (a) (Continued) 

(a) 	Dosed groups received doses of 12 or 25 mgjkg of allyl isothiocyanate by gavage. 
(b) 	Number of tumor-bearing animals/number of animals examined at the site (percent). 
(c) 	 Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality. 
(d) 	Observed tumor incidence in surviving animals killed at end of study. 
(e) 	 Beneath the control incidence are the P-values associated with the trend test. Beneath the dosed group 

incidence are the P-values corresponding to pairwise comparisons between that dosed group and the 
controls. The life table analysis regards tumors in animals dying before the end of the study as being (directly 
or indirectly) the cause of death. The incidental tumor test regards these lesions as nonfatal. The Cochran­
Armitage and Fisher's exact tests compare directly the overall incidence rates. A negative trend is indicated 
by (N). 
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IV. DISCUSSION AND CONCLUSIONS 


A 2-year carcinogenesis bioassay of allyl iso­
thiocyanate was conducted in F3441 N rats and 
B6C3Fl mice. Doses of 12 or 25 mglkg allyl 
isothiocyanate, administered 5 times per week by 
gavage, were selected for the chronic study since 
the 50 mgl kg dose administered in the 14-day 
study produced thickening of the mucosal sur­
face of the stomach in male and female rats and 
mice, adherence of the stomach to the perito­
neum in male rats, and a thickened urinary 
bladder wall in male mice. A dose of 25 mgl kg 
produced no gross lesions when administered for 
14 consecutive days or when administered 5 
times per week for 13 weeks, and all animals 
survived this dose. 

Survival of dosed and control rats was com­
parable in the chronic study. Throughout the 
study, the mean body weights of high-dose male 
rats were lower than those of controls, and dur­
ing the last half of the study the mean body 
weights of high-dose female rats were higher than 
the control values. 

Transitional-cell papillomas of the urinary 
bladder occurred in dosed male rats with a statis­
tically significant positive trend (P<O.OS; inci­
dence: control, 0149, 0%; low-dose, 2149, 4%; 
high-dose, 4149, 8%). This benign urinary bladder 
tumor has not been observed among 568 untreated 
male control F3441N rats at this laboratory. The 
incidence of transitional-cell papillomas in male 
vehicle control rats in all laboratories in the 
NCIINTP Bioassay Program is 11994 (0.1%). 

Epithelial hyperplasia was also seen at an 
increased incidence (P<O.OS) in the urinary 
bladder of dosed male rats (control, 0 I49, 0%; 
low-dose, I /49, 2%; high-dose, 6/49, 12%). This 
hyperplasia did not occur in the animals that had 
transitional-cell papillomas. No urinary bladder 
calculi were seen in male rats. 

Fibrosarcomas of the subcutaneous tissue 
occurred in female rats with a statistically signifi­
cant positive trend (P<O.OS; incidence: control, 
0I SO, 0%; low-dose, 0 ISO, 0%; high-dose, 3 ISO, 
6%). The incidence in the high-dose group was 
not significant in comparison with the control 
group, and the evidence for the association of 
fibrosarcomas with administration of allyl iso­
thiocyanate is considered equivocal. This tumor 
has been observed in I I591 (0.2%) of the untreated 
female control F3441N rats at this laboratory 
and in 91999 (0.9%) ofthefemalevehiclecontrol 
rats in all laboratories in theN Cl/ NTP Bioassay 
Program. 

Retinopathy and cataract formation occurred 
at increased incidence in high-dose male rats and 
in low-dose female rats. This eye toxicity occurred 
most frequently in animals placed at the top of 
the racks, a position that gives maximum light 
exposure. Other chemicals assayed in a similar 
manner, such as stannous chloride (NTP, 1982), 
also showed a correlation between eye toxicity 
and rack position. However, not all NTP bioas­
says have shown a correlation between rack 
placement and eye toxicity. From these inci­
dental observations it is not possible to deter­
mine whether a causative relationship exists for 
light exposure, allyl isothiocyanate administra­
tion, and eye defects. 

Leukemia occurred in dosed male rats with a 
statistically significant positive trend (P<O.OS; 
incidence: control, 21 SO, 4%; low-dose, 61 SO, 
12%; high-dose, 8 I50, 16%). The incidence in the 
high-dose group was significantly higher than 
that in the controls (P<O.OS). However, this 
observed incidence was not statistically different 
from the historical incidence in male gavage con­
trols in all laboratories in the Bioassay Program 
(961999, 10%). No significant increases were 
observed for leukemia in female rats (7 I SO, 91 SO, 
121 50), or for lymphoma in male and female 
mice. Consequently, this increase is not con­
sidered to be the result of allyl isothiocyanate 
administration. 

Survival of control and dosed female mice was 
comparable but lower than that usually seen at 
this laboratory, and the decreased survival may 
have reduced the incidence of late-appearing 
tumors in these groups. Suppurative inflammation 
of the peritoneum, uterus, or multiple organs was 
found in about one third of the female mice that 
died before the terminal kill, suggesting that an 
infection may have been a contributing factor to 
the decreased survival. Mean body weights of 
high-dose male and female mice were higher than 
those of controls throughout most of the study, 
and the animals may have been able to tolerate 
higher doses of allyl isothiocyanate. 

The incidences of liver tumors in dosed male 
and female mice were not statistically significant. 
However, cytoplasmic vacuolization in the liver 
of dosed male mice was related to administration 
of allyl isothiocyanate (controls, 2/49, 4%; low­
dose, 8149, 16%; high-dose, 13/50, 26%). 

The mechanism of action of allyl isothiocyanate 
is not known. Other unsaturated compounds, 
such as haloolefins, are thought to be metabolized 
in vivo to active epoxides (Eder et a!., 1980). It 
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IV. DISCUSSION AND CONCLUSIONS 

has been suggested that some haloolefins con­
taining an allylic group may act as alkylating 
agents (Eder et a!., 1980). Thiocyanate, which 
may be metabolically derived from isothiocyanate 
(White et al., 1978), has been shown to promote 
nitrosation of amines (Edwards et al., 1979; Fan 
and Tannenbaum, 1973). lsothiocyanates can 
react with an alcohol or an amine to give a 
thiocarbamate or thiourea (March, 1977). It is 
not known if any of these reactions were involved 
in producing the "ultimate carcinogen." An alter­
native mechanism of action for allyl isothiocya­
nate is as a promoter (Pitot and Sirica, 1980). 
Allyl isothiocyanate might enhance or stimulate 
the neoplastic growth of cells already initiated in 
the bladder cells, rather than initiate the first 
alteration itself. Allyl isothiocyanate was not 
mutagenic with or without activation in the 
Ames assay using strains T A 98, I 00, 1535, and 
1537 (NTP, 1981). 

Other studies have shown that allyl isothi­
ocyanate increases urine excretion (Muztar et al., 
1979b). Williams (1974) has shown that allyl 
isothiocyanate and other isothiocyanates are directly 
toxic to cells grown in culture. These other toxic 
effects of allyl isothiocyanate were not measured 
in this bioassay. Whether they have an association 
with the carcinogenic effect observed in this 
study is not known. 

Conclusions: Under the conditions of this bio­
assay, allyl isothiocyanate was carcinogenic for 
male F344 IN rats, causing transitional-cell 
papillomas of the urinary bladder. Evidence for 
associating allyl isothiocyanate with subcutaneous 
fibrosarcomas in female F344 IN rats was 
equivocal. Allyl isothiocyanate was not carcino­
genic for B6C3Fl mice of either sex. 
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APPENDIX A 

SUMMARY OF THE INCIDENCE OF NEOPLASMS 

IN RATS ADMINISTERED ALLYL ISOTHIOCYANATE 


BY GAVAGE 
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TABLE A1. 


SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS ADMINISTERED 

ALLYL ISOTHIOCYANATE IN CORN OIL BY GAVAGE 


VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

ANIMALS INITIALLY IN STUDY 50 50 50 
ANIMALS NECROPSIED 50 50 50 
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 50 

INTEGUMENTARY SYSTEM 

MSKIH 
PAPILLOMA, NOS 
SQUAMOUS CELL PAPILLOMA 
SQUAMOUS CELL CARCINOMA 
BASAL-CELL TUMOR 
BASAL-CELL CARCINOMA 
ADNEXAL ADENOMA 
KERATOACANTHOMA 

(50> 

3 
1 
1 

1 

(6l0
(2l0
(2%) 

(2%) 

(50) 

f (2%) 

f (2%) 

(50) 
1 (2%) 
4 (8%) 
2 (4%) 

MSUBCUT TISSUE 
SARCOMA, NOS 
FIBROMA 
FIBROSARCOMA 
FIBROUS HISTIOCYTOMA, MALIGNANT 

<SO> 
1 (2%)
2 (4%)
5 (10%) 
1 (2%) 

(50) 
3 (6%)
2 ( 4%) 
5 (10%)
2 (4%) 

(50) 
1 (2%) 
2 ( 4Y.) 
1 (2%) 

RESPIRATORY SYSTEM 

ILUHG 
SQUAMOUS CELL CARCINOMA, UHC PRI 
ALVEOLAR/BRONCHIOLAR ADENOMA 
ALVEOLAR/BRONCHIOLAR CARCINOMA 
SARCOMA, NOS, UNC PRIM OR META 
FIBROSARCOMA, METASTATIC 
FIBROUS HISTIOCYTOMA, METASTATIC 

(49) 

2 (4%) 
1 (2%) 

(49) 

2 (4%) 

(2%)
(2%) 

(48) 
1 C2Y.> 
1 (2%) 
2 (4Y,) 
1 (2Y.) 

HEMATOPOIETIC SYSTEM 

MMULTIPLE ORGANS 
MALIG.LYMPHOMA, HISTIOCYTIC 
UNDIFFERENTIATED LEUKEMIA 

TYPE 
C'SO > 

2 (4%) 

(50) 
1 (2%) 
6 (12%) 

(50) 

8 (16l0 

ISPLEEH 
HISTIOCYTOMA, METASTATIC 

(50) (49) 
1 (2%) 

(50) 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
II HUMBER OF ANIMALS NECROPSIED 
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED) 

CIRCULATORY SYSTEM 

#SPLEEN 
HEMANGIOSARCOMA 

DIGESTIVE SYSTEM 

#LIVER 
NEOPLASTIC NODULE 


IPANCREAS 

ADENOMA, NOS 


#DUODENUM 

MUCINOUS ADENOCARCINOMA 


I ILEUM 

OSTEOSARCOMA 

URINARY SYSTEM 

#KIDNEY 
TUBULAR-CELL ADENOMA 


#URINARY BLADDER 

TRANSITIONAL-CELL PAPILLOMA 
LIPOMA 

ENDOCRINE SYSTEM 

#PITUITARY 
CARCINOMA,NOS
ADENOMA, NOS 


#ADRENAL 

CORTICAL ADENOMA 
PHEOCHROMOCYTOMA 
PHEOCHROMOCYTOMA, MALIGNANT 
GANGLIONEUROMA 


#THYROID 

FOLLICULAR-CELL CARCINOMA 

I NUMBER OF ANIMALS WITH TISSUE 
K NUMBER OF ANIMALS NECROPSIED 

VEHICLE 
CONTROL LOW OOSE HIGH DOSE 

(50) (49) 
1 C2X> 

(50) 

(50) 
2 C4l0 

(50) 
1 C2X> 

(50) 

(50) 

(50) 
5 C10X) 

(49) 

(48) 

(48) 

(49) 

C49> 

(47) 
1 (2") 

C47) 
1 (2") 

(50) (50) 
1 C2X> 

(50) 

(49) (49) 
2 (4") 
1 (2") 

(49) 
4 ( 8") 

(47) 

7 C15X> 

(49) 
1 C2X> 

12 C24l0 

(49) 

4 C 8X > 

(50)
1 C2X) 

16 C32X> 
1 C2X) 

(50) 

15 C30X> 
1 (2")
1 C2X> 

(50) 

11 C22X) 

EXAMINED 

(48) 
1 C2X) 

MICROSCOPICALLY 

(50) (50) 
1 C2X) 
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED) 

C-CELL ADENOMA 
C-CELL CARCINOMA 


IPANCREATIC ISLETS 

ISLET-CELL ADENOMA 
ISLET-CELL CARCINOMA 

REPRODUCTIVE SYSTEM 

*MAMMARY GLAND 
FIBROADENOMA 


IEPREPUTIAL GLAND 

CARCINOMA,NOS
ADENOMA, NOS 
ADENOCARCINOMA, NOS 
CYSTADENOMA, NOS 


IT ESTIS 

INTERSTITIAL-CELL TUMOR 

NERVOUS SYSTEM 

IBRAIN 
GLIOMA, NOS 
ASTROCYTOMA 

SPECIAL SENSE ORGANS 

IEZYMBAL 1 S GLAND 
ADENOMA, NOS 

MUSCULOSKELETAL SYSTEM 

MSKULL 
OSTEOMA 

BODY CAVITIES 

IE THORAX 
ALVEOLAR/BRONCHIOLAR CA, METASTA 

I NUMBER OF ANIMALS WITH TISSUE EXAMINED 
IE NUMBER OF ANIMALS NECROPSIED 

VEHICLE 
CONTROL 

6 (13%)
2 (4%) 

(50)
2 (4%) 
1 (2%) 

(50)
3 (6%) 

(50) 

4 (8%) 

(50)
45 (90") 

(50) 

2 (4%) 

(50) 

(50) 

(50) 
1 (2%) 

MICROSCOPICALLY 

LOW DOSE 

10 (20%) 
1 C2X> 

(50)
2 (4%) 

(50) 
3 (6%) 

(50) 
1 C2X> 

1 (2%) 
1 (2%) 

(50)
45 (90%) 

(49) 

(50) 

(50) 
1 (2%) 

(50) 

HIGH DOSE 

5 C 1 OX> 
2 (4%) 

(49) 
1 (2%) 

(50) 
3 ( 6%) 

(50) 
1 (2%) 

1 (2") 

(49)
49 ( 100%) 

(50) 
1 (2%) 

(50) 
1 (2") 

(50) 

(50) 
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED) 

IIABDOMIHAL WALL 
OSTEOSARCOMA 


MMESEHTERY 

MESOTHELIOMA, NOS 


IITUHICA VAGIHALIS 

MESOTHELIOMA, NOS 

ALL OTHER SYSTEMS 

MMUL TIPLE ORGANS 
ALVEOLAR/BRONCHIOLAR CA, METASTA 
SARCOMA, NOS 
FIBROUS HISTIOCYTOMA, METASTATIC 
MESOTHELIOMA, NOS 
MESOTHELIOMA, MALIGNANT 


TAIL 

OSTEOSARCOMA 

ANIMAL DISPOSITION SUMMARY 

ANIMALS INITIALLY IN STUDY 
NATURAL DEATH41 
MORIBUND SACRIFICE 
SCHEDULED SACRIFICE 
ACCIDENTALLY KILLED 
TERMINAL SACRIFICE 
ANIMAL MISSING 

a INCLUDES AUTOLYZED ANIMALS 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED 
II HUMBER OF ANIMALS NECROPSIED 

VEHICLE 
CONTROL 

(50) 

(50) 

(50) 

(50) 

. 1 (2:() 

50 
3 

10 
5 

32 

MICROSCOPICALLY 

LOW DOSE 

(50) 
1 (2:() 

(50) 
1 (2:() 

(50) 

(50) 

(2:0 
(2~) 

50 
4 

13 

1 

32 


HIGH DOSE 

(50) 

(50) 

(50) 
1 (2:() 

(50) 
1 (2:() 
1 (2~0 

1 (2~) 

50 
7 
9 

1 

33 
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

TUMOR SUMMARY 

TOTAL ANIMALS WITH PRIMARY 
TOTAL PRIMARY TUMORS 

TUMORSM 48 
114 

50 
128 

49 
118 

TOTAL ANIMALS WITH BENIGN 
TOTAL BENIGN TUMORS 

TUMORS 47 
90 

49 
99 

49 
86 

TOTAL ANIMALS WITH MALIGNANT 
TOTAL MALIGNANT TUMORS 

TUMORS 17 
22 

25 
27 

21 
24 

TOTAL ANIMALS WITH SECONDARY 
TOTAL SECONDARY TUMORS 

TUMORSI 2 
2 

3 
3 

1 
1 

TOTAL ANIMALS WITH TUMORS 
BENIGN OR MALIGNANT 

TOTAL UNCERTAIN TUMORS 

UNCERTAIN­
2 

2 
2 

2 
6 

6 

TOTAL ANIMALS WITH TUMORS 
PRIMARY OR METASTATIC 

TOTAL UNCERTAIN TUMORS 

UNCERTAIN­
2 

2 

MPRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS 
I SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN 
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ANIMALS INITIALLY IN STUDY 
ANIMALS NECROPSIED 
ANIMALS EXAMINED HISTOPATHOLOGICALLY 

INTEGUMENTARY SYSTEM 

II SKIN 
BASAL-CELL TUMOR 
SARCOMA, NOS 


IISUBCUT TISSUE 

SARCOMA, NOS 
FIBROMA 
FIBROSARCOMA 
FIBROUS HISTIOCYTOMA, MALIGNANT 
OSTEOSARCOMA 

RESPIRATORY SYSTEM 

ILUNG 
ALVEOLAR/BRONCHIOLAR ADENOMA 
ALVEOLAR/BRONCHIOLAR CARCINOMA 
C-CELL CARCINOMA, METASTATIC 
FIBROUS HISTIOCYTOMA, METASTATIC 
CARCINOSARCOMA 

HEMATOPOIETIC SYSTEM 

IIMULTIPLE ORGANS 
MALIG.LYMPHOMA, UNDIFFER-TYPE 
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 
LEUKEMIA,NOS
UNDIFFERENTIATED LEUKEMIA 


ISPLEEN 

OSTEOSARCOMA 

CIRCULATORY SYSTEM 

HONE 

DIGESTIVE SYSTEM 


II TONGUE 

SQUAMOUS CELL PAPILLOMA 


ISALIVARY GLAND 

ADENOMA, NOS 


ILIVER 

NEOPLASTIC NODULE 
FIBROUS HISTIOCYTOMA, METASTATIC 


IPAHCREAS 

ADENOMA, NOS 

URINARY SYSTEM 


IURINARY BLADDER 

TRANSITIONAL-CELL PAPILLOMA 
ENDOMETRIAL STROMAL SARCOMA, MET 

-·- . ---­

I NUMBER OF ANIMALS WITH TISSUE EXAM·INED 
II NUMBER OF ANIMALS NECROPSIED 

TABLE A2. 


SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS ADMINISTERED 

ALLYL ISOTHIOCYANATE IN CORN OIL BY GAVAGE 


VEHICLE 
CONTROL 

50 
50 
50 

(50)
I C2X) 

(50) 

1 C2X) 

(50) 

I (2X) 
' (2'0
1 C2X) 

(50) 

I C2X) 

7 (14X) 

(50) 

(50) 
I C2X> 

(50) 
t C2X) 

(50) 

I C2X) 

(49) 

(49) 

MICROSCOPICALLY 

LOW DOS~ 

50 
50 
50 

(50) 

(50) 

2 C4X) 

1 (2l0 

(50) 

(50) 

9 (18X) 

(50) 
I C2X) 

(50) 

(50) 

(50) 

(49) 

C49) 

HIGH DOSE 

50 
50 
50 

(50) 

I C2X> 

(50) 

3 C6X) 

(50) 
I C2X) 
2 C4X) 

I (2X) 

(50) 
1 (2X) 

I C2X) 
' (2'0

11 C22X) 

(50) 

(50) 

(48) 

(50) 
I C2X) 

(50) 
1 C2X) 

(50) 

I C2X> 
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TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED) 

VEHICLE 
--------------------------------------------------------c-~~!~~~---------~~~p-~~E---------~~~~-~~!! 
ENDOCRINE SYSTEM 

IPITUITARY 
CARCINOMA,NOS
ADENOMA, NOS 

(49) 

17 (35l0 

(50) 
3 (6)0 

10 C20l0 

(50) 
2 (4l0 

13 (26l0 

IADRENAL 
CORTICAL ADENOMA 
PHEOCHROMOCYTOMA 
PHEOCHROMOCYTOMA,
GANGLIONEUROMA 

MALIGNANT 

(50) 
2 ( 4%) 
1 (2%)
1 (2%) 
1 (2%) 

(50) 
2 (4l0
2 (4%) 

(50) 
2 (4l0 
3 (6%) 

ITHYROID 
FOLLICULAR-CELL CARCINOMA 
C-CELL ADENOMA 
C-CELL CARCINOMA 

(50) 

10 (20%)
2 ( 4Y.) 

(48)
1 (2%)
8 ( 17%) 
2 ( 4%) 

(50) 

6 ( 12Y.)
3 (6Y,) 

IPANCREATIC ISLETS 
ISLET-CELL ADENOMA 

(49) 
1 (2%) 

(49) (50) 

REPRODUCTIVE SYSTEM 

IIMAMMARY GLAND (50) (50) (50)
ADENOCARCINOMA. NOS I (2%) 2 (4Y,) 

------------------------------------------------· ···--------------------------------------------­FIBROADENOMA 8 ( 16Y.' 14 (2~~) 11 C22X) 

IICLITORAL GLAND (50) (50) (50)
ADENOMA, NOS 1 (2%) 

IIVAGINA (50) (50) (50)
SARCOMA, NOS 
FIBROMA 1 C2X> 

IUTERUS (50) (49) (50)
ADENOCARCINOMA, NOS 1 (2%)
LEIOMYOMA 1 C2X> 
ENDOMETRIAL STROMAL POLYP 14 (28%) 15 (31") 16 (32%) 
ENDOMETRIAL STROMAL SARCOMA 1 (2Y.) 

ICERVIX UTERI (50) (49) (50)
SARCOMA, NOS 

IOVARY (50) (50) (50)
CARCINOMA,NOS 1 (2%) 

NERVOUS SYSTEM 

ICEREBRAL VENTRICLE (50) (50) (50)
ASTROCYTOMA 1 (2%) 

IBRAIN (50) (50) (50) 
ASTROCYTOMA 1 (2") 

IBRAINI'THALAMUS (50) (50) (50) 
GLIOMA, NOS 1 (2%) 

SPECIAL SENSE ORGANS 

IIZYMBAL'S GLAND (50) (50) (50)
BASAL-CELL CARCINOMA 1 (2%) 

MUSCULOSKELETAL SYSTEM 

IISKELETAL MUSCLE (50) (50) (50) 
1 Y. 

I NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
If NUMBER OF ANIMALS NECROPSIED 
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TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

BODY CAVITIES 


*MEDIASTINUM (50) (50) (50)

ALVEOLAR/BRONCHIOLAR CA, INVASIV 1 (2") 

ALL OTHER SYSTEMS 


NONE 


ANIMAL DISPOSITION SUMMARY 


ANIMALS INITIALLY IN STUDY so 50 50 

NATURAL DEATHil 6 12 5 
MORIBUND SACRIFICE 9 7 12 
SCHEDULED SACRIFICE 5 
ACCIDENTALLY KILLED 2 
TERMINAL SACRIFICE 30 29 33 
ANIMAL MISSING 


il INCLUDES AUTOLYZED ANIMALS 


TUMOR SUMMARY 


TOTAL ANIMALS WIT~ PRIMARY TUMORS* 42 43 42 

TOTAL PRIMARY TUMORS 77 72 86 

TOTAL ANIMALS WITH BENIGN TUMORS 37 32 33 
TOTAL BENIGN TUMORS 58 54 56 

TOTAL ANIMALS WITH MALIGNANT TUMORS 17 16 25 
TOTAL MALIGNANT TUMORS 19 18 29 

TOTAL ANIMALS WITH SECONDARY TUMORSI 2 1 
TOTAL SECONDARY TUMORS 3 1 

TOTAL ANIMALS WITH TUMORS UNCERTAIN­
BENIGN OR MALIGNANT 1 

TOTAL UNCERTAIN TUMORS 1 

TOTAL ANIMALS WITH TUMORS UNCERTAIN­
PRIMARY OR METASTATIC 

TOTAL UNCERTAIN TUMORS 

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS 
,I SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN 
.-----------------------------------------------------------------------------------------------­
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TABLE AJ. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE 2·YEAR 

STUDY OF ALLYL ISOTHIOCYANATE 

VEHICLE CONTROL 
·--~-------------------------------------------------------------------------------

~~A~~~ ~I !I !I !I !I !I !I il !1111111 H H H llllll H H HH11 !I ~ 
~:uov '" il 21 21 21 21 ~I H~I :1 ~~ 21 il il ~I ~I ~~ il il ~~ il 	~I :l ~I il J 

lNJEGUMENTAK' >Y5TEM 

I
SKIN 	 ... . . . . . . . . . . . . .. . . . . N H H 

SQUAMOUS CELL PAPillOflA X 
SQUAMOUS CELL CARCINOMA " 
BASAL-CELL TUMOR 
ADNEXAL ADENOMA . . . . . . . .. . . . . .. .. . . . . l

SUBCUTANEOUS TISSUE H H H 

SARCOI1A, HOS X 

FIBROMA X 

FIBROSARCOMA X X 

FIBROUS HISTIOCYTOMA, MALIGNANT X 
 'I 

RESP!RATO Y SYS M . . . . . . .. . . .. . . . . . . . . . . . . . lUNGS AHO BRONCHI 
ALVEOLAIVBROHCHIOLAR ADENOMA 

ALVEOLARIBROHCHIOLAR CARCINOMA 
 . . . . . . . . .. . . . . . .. . . . . . .. . TRACHEA 

HEMATOPoiET lC YSTEr 

BONE MARROW 	 +• . . . .. . . . . . .. . . . . . . . . - .. . . . . . . . . . . . . . . . . . . . . .SPLEEN + + 	 + +. . . .. .. .. . . . ... .lYMPH HODES 	 + + + + + + + + + 

THYMUS 	 + . .. . . . . . . . . . . . - . . . . .. . + 	 + 

c ULA <UKY >T> ,_M 

HEART 	 +. . . . . . .. . . . . . . . . . . . . . . . . 
D G STIVE SYS EM . . . . . . . . . . . . . . . . . . . . . . . . SALIVARY GLAND + . ; . . . . . . .. . . . . . . . . . . . • . . LIVER 	 + 

NEOPLASTIC NODULE 	 X . . . . . . . . . . . . . . . . . . . . . . . . . BILE DUCT 

GALLBLADDER I COMMON BILE DUCT H H H H H H H H 	 H H H H N H H H H H H H u H H " H . . . . . .. . . . .. . . . . . . . . . . . . . PANCREAS 
ADEtiOMA, NOS 	 X . . . . . . . . . . . . . . . . . . . . . . . ESOPHAGUS 	 + + . . . . . . . . . . . . . . . . • . . . . ..STOMACH 	 + + . . . . . .. . . . . . . .. . .. . . . . . SMALL INTESTINE 	 - + . . . . . . . . . .. . .. . . . . . . . . . . LARGE INTESTINE 	 + 

UK!HAKY >Y>TEM . . . . . . . . . . . ' . . . . . . . . . . . KIDNEY 	 + + . . .. . . . . . . . . . . . . . .. . . . . ..URINARY BLADDER 

ENDOCRINE SYS EM . . . . . . . . . . . . . . . . . . . ; . . .PITUITARY 
ADENOMA, HOS 	 X . . ... . .. - . ~ . . . . . . . . . . . . . . . . ADRENAL 
CORTICAL ADENOMA X 
PHEOCHROMOCYTOMA X X X X X X X X X 
PHEOCHROMOCYTOMA, MALIGNANT y 

THYROID 	 - + + - +. . . . . . ... . . ... .. . . . . 
FOLLICULAR-CELL CARCINOMA 

C-CELL ADENOMA X 

C-CELL CARCINOMA 


PAR.ATHYROID + . - ... y 

- . + . .. - . . . + . + . . . . . . 
PANCREATIC ISLETS . . . . . .. . . . . . .... . . . . . . . . . 

ISLET-CELL ADENOMA 

ISLET-CELL CARCINOMA 


REPRoDUcTIVE sYSTEM . . . . . . . . . . . ; . . . . . 	 . . .MAMMARY GLAND 	 H H H H 
FIBROADENOMA 	 " . . . . . . . ; . . 	 .TESTIS 
IHTERSTI fiAL-CELL TUMOR ~ ! ~ ! X X X X X ~ ~ ! ! ! X ~ ! ; ; ! X 

PROSTATE +. . . .. . . . . . . . . . . . . . . .. . . . 
PREPUT ULI'CL ITORAL GLAND H H H H H H H H H H H H H H H H H H H H H H 


ADEHOCARC I NOMA, NOS X " X 
" H 

HEKVOUS YTEr . . ... . . . . . . . . . . . . . . . . . . . BRAIN 	 + 
ASTROCYTOMA 

BODY CAVITIES 

PLEURA H H N H H H H H H H H H H H H H H H H H H H H H H 
ALVEOLAJVBROHCHIOLAR: CA, METASTAT 

All UINtK >T>IEMS 

MULTIPLE ORGANS HOS H H H H H H H H 	 H H H H H H H H H H H H H H H H H 
X~~~~~~~R~~~ ~!~~~T~~~KE~ETASTATIC X 

TISSUE EXAt11NED MICROSCOPICALLY NO TISSUE INFORMATION SUDMITTED 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY C NECROPSY, NO HISTOLOGY DUE TO PROTOCOL 

X: TUtiOR INCIDENCE 	 A AUTOLYSIS 
H: 	 NECROPSY, NO AUTOLYSIS, HO MICROSCOPIC EXAMINATION M AtiUIAL MISSING 


·B NO NECROPSY PERFORMED 
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------------------ ------------------------------------------ ----------------------------------- ------------
TABLE A3. MALE RATS: TUMOR PATHOLOGY (CONTINUED) VEHICLE CONTROL 


~·-----------
ANIMAL 
HUMBER ~Ill il ~I !111 Jill !I !11111 !I !I !111 llll11 !Ill !111 !ll TOTI\l 

TISSUES 
TUNORSm~~ ON il il il il il il il il il il il ~I il il il il il il it il il il il il ~ 

'" """"<"' AKY "" . . . ... . . .. . . . . . . . SKIN 	 N N 
SQUAMOUS CELL PAPILLOMA ' ' ' 	 X ' ' X' l "' 
SQUMIOUS CELL CARCINOMA X 
BASAL-CELL TUMOR X ' 
ADNEXAL ADENOMA X ' . . 	 . ' 

SUBCUTANEOUS TISSUE 	 N N 
SARCOf1A, NOS ' ' ' ' ' ' ' ' 	 ' ' ' ' ' ' ' ' ' ' ' ' "' FIBROMA X 	 2' 
FIBROSARCOMA X X X s 
FIBROUS HlSTtOCYTOMA, MAL IGHAHT 

<ESP IRA DRY S STEM 

LUNGS AND 	 . - .. . .. . . . . . ' 
BRONCHI 

ALIIEOLARIBROHCHIOLAR ADENOMA ' ' ' ' ' 	 X ' ' ' ' ' ' X ' ' " 2 
ALVEOLARIBROHCHIOLAR CARCINOMA 	 X 

TRACHEA 	 50.. . ' . . ' ' ' ' ' . ' . . . . ' ' ' . ' ' ' ' 
' 

n<n oucuw !C SYSTEM . . . . . . . . .. . . . ..BONE MARROW 	 - _ ' ' ' ' ' ' ' ' ' ' ' 
SPLEEN 	 _50_. . . . . . . . . 	 .' . ' . . ' ' ' . . ' ' ' ' ' ' ' ' ' ' 
lYMPH NODES ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' " 

' . . . . . . . .. . . . . . "THYMUS ' ' ' ' ' ' ' ' ' ' 
CIRCUL.,u•Y SY !EM 

HEART 	 50. . . . . . . . . . . .' ' ' ' ' ' ' ' ' ' ' ' ' 
UIGtSTIVE S HEM 

Hl!VUY GlAND . . . . + .. . . . . . .. "' ' ' ' ' ' ' ' ' ' ' ' 
lIVER 	 + 

NEOPLASTIC NODULE ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 502 

BILE DUCT + + + + . .' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' " 
GALLBLADOE~ I COMMON BILE OUCT H N N NHHHHN + N N +HHNHH N N N H N H N . "' 
PANCREAS + + + 	 50 

ADENOMA, NOS ' ' ' ' ' ' ' 	 ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
ESOPHAGUS 	 +' ' + . ' ' ' + ' ' ' ' ' + ' ' ' ' ' ' ' ' ' ' ' 50 

STOMACH 	 ' + ' ' ' ' ' ' 49' ' ' ' ' ' ' ' ' - ' ' ' ' ' ' 
SMALL INTESTINE ' ' - ' '' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' " LARGE INTESTINE 	 ' 48' ' ' ' ' ' ' ' ' ' ' - ' - ' ' ' ' ' ' ' ' ' ' 

URINARY SYSTEM 

KIDNEY . . .
' ' ' ' . ' ' ' ' . ' ' ' ' ' ' ' ' ' . ' ' ' ' ' 0 

URINARY BLADDER + 	 49' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' - ' 
EHOOCRIHE SY !EM 

PITUITARY 	 ­.
~ ~ +
ADENOMA, NOS ' ' ' ' ' ' ' ' ' ~ ' ' ' X' X' ' ' ' ' ' " 7 

ADRENAL 
CORTICAL ADENOMA ' ' ' ' ' ' ' ' ' ' 	 ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 50 

1 
PHEOCHROMOCYTOMA X X X X X X X 16 
PHEOCHROMOCYTOMA, MALIGNANT 1 . .THYROID 	 48 
FOLLICULAR~CELL CARCINOMA ' ' ' ' ' ' ' ' ' ' ' ' ' ' X' ' ' ' ' ' ' ' ' 1 
C-CELL ADENOMA 	 X X X X X 
C-CELL CARCINOMA 	 X l 

PARATHYROID ' - - 42' ' ' ' ' ' ' - ' ' - - ' ' + ' ' ' .PANCREATIC ISLETS 
ISLET~CELL ADENOMA ' ' ' ' 

' 
' . ' 

' ' 
' 

' ' 	
' 
' ' X' ' ' ' ' ' ' X' ' ' ' ' 50 

ISLET-CELL CARCINOMA X 	 1 ' 
REPROD C IVE SYSTEM . . . .MAMMARY GLAND 	 H so;_

FIBROAOEN0~1A ' ' ' ' ' ' ' ' ' 	 ' ' ' ' ' ~ X ' ' ' ' ' .TESTIS 	 so 
ItHERO:. TIT U.L -CELL TUMOR ~ ~ ~ ' X X' ~ ~ ~ ' ~ X' + ~ ~ ~ ~ X' X X' ~ ~ ; ; ; ; 4 

PROSTATE + + + + ­' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
PREPUTIAL/CLITORAL GLAND N N N N N N N N N N N N N N N N H N N N N 50•" N " N 

ADEHOCARCI NOMA, NOS 	 X X 4 

NERVOUS SYSTEM .BRAIN + + 	 50 
ASTROCYTOMA ' ' ' ' ' ' X ' ' ' ' ' ' ' ' ' X' ' ' ' ' ' ' 2 

t~Ou'l' CAVITIES 

PLEURA N N N N N N N H N N N N N N N N N N N N N N N N N so• 

ALVEOLARI!ROHCHIOLAR CA, MEUSTAT X 1 


All OTHER SYSTEMS 
I 

MULTIPLE ORGANS HOS N N N N N N N N N N N N N N N N N N N N N N so~ I 
~mm.~~snmrp~~K.~f' AS r ATIC X 	

" " H 

M ANIMALS NECROPSIED 

TISSUE EXAMINED MICROSCOPICALLY HO TISSUE INFORMATION SUBMITTED 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICAllY NECROPSY. HO HISTOLOGY DUE TO PROTOCOl 

X: TUMOR INCIDENCE 	 AUTOLYSIS 
Hr 	 NECROPSY, HD AUTOLYSIS, HO MICROSCOPIC EXAMIHATIOH ANIMAL MISSING 


NO NECROPSY PERFORMED 
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TABLE A3. 


INDIVIDUAL ANIMAL TJMOR PATHOLOGY OF MALE RATS IN THE 2·YEAR 
STUI V OF ALLYL ISOTHIOCVANATE 


LOW DOSE 

____....................................--........................ 


~ilAiei iUUllUJ ~I il il !I !I !I !lllll !f 11 :1 !I U1ffilffi li :1 
~m~ ., i! i! i! il Hg! i! :1 !I il il il il il nil il H11 ~~ ~~ 5 fl it 

'" ....,.... '"< '., "" . . . .SKIN + + + + + + + + + N + + + + + + + + + + 
BASAL-CELL CARCINOMA 
KERATOACANTHOMA ·I 

SU:SCUTAHEOtJS TISSUE + • . + . + . • . + . + + + + + 
SARCOMA, HOS ' ' ' ' ' ' ' ' ·I 
FlUOHA X 

FIBROSARCOMA X X X 

Fl&R.CtUS HUTlOCYTOKA, MALIGHAIH X 


RcS'lKAto•Y SYS"" 

Lllt4GS ANO IIHlMCHt + + + + + 
ALVEOLARtUOhCHIOLAR AD!ttOMA 
F!IROSARCOMA, METASTATIC 
FI8ROUS HlSTlOC'I'TOMA, METASTATII 

• • + • • + • ' ' • + + . • - • . . . ·I 
I . . . • . . . . . . . . .. . . . TRACHEA + + + + + + +' 

,.. >Y>ItM 

80HE MARROW + + ' + + + + + + + + . . . + - + . + . + . + + + . . . . . . . . . . .SPLUM + + + + + + + + + + + + + + 
FlliROU$ HlSTlOCYTOKA. METASUTJI •HEMANGtOSARCOMA 

. • ' 

··~. . . . • . .. . • • • . • ..lYMPH NODES + + + + + + + + +. . . . • . .. . . . . .THYMUS + + + + + + + ' 
CUCDtAToRY SYSTEM . • • + . • . . .HEAtH + + + + + + + + + + + + + + + + 

OIOt>llvt >T>ItM I 

SAl. I VARY GlAHI) + . + + . . + .. + . . + . .. . . + . ­+ + + . . • . • . . . . .. + . . . . . + •LlVElt + + + + + + 

' . . ... .. . . .. . .,, .BILE DUCT + + • + + + + +' .OAlt!HA'POER: I C01'110H IUL£ DUCT H N N N H••••••••••••••• H . . . . .. . • . . . . . . .. . . .. . . • .PANCREAS +. . . . . . . . . . . . • . ... . . - . . . . ESOPHAGUS + 

• . . • .. . . . . . . .... . . .. . .STOMlCH + + 

SMALt lMTESlHtE .. . . . . . .. . . .. . . .. . + - . . . . . • . . • + .. . - .. . . .. .. . . . lUGE 1HTESTIIiE + + + + 

vUNA" ,y,, <n . .. . . • . . . . • . . . . . . .. ~IICIOffEY + + + + + 
TU8UUR-CEll ADEHOI111 

URINARY BLADDU . + + • . + . . • + .. . . . . + - • .. + + + . 
T~AN$ll10NAL "'CElt. PAPllt.Df1A X 
LIPOMA X 

'"""""'"" '""" 
« --~ 

PITUITMlY • • . . . . . . • ... . . .... . . + .+ + 
CARCJHOMA,N'CSi 
ADENOMA, NOS 

I

• • . . . • . . ..... . ... . . . . -·--.ADRENAl + + 

Pl-fEOCHROMOCYTOf'IA X X X X X 

PHEOCHROMOCYTOMA. MAt.lGNANJ 
 ~I 
GANGL!ONEUIU)t1A < ­~ 

I. . • . . . . .. . . . • . . . . . . . THYIIIOID + + + + 
C-CEll ADENOMA X ~I 
C-CELL CUCIHOl111 . . • . . . • • . • .. . . .. ..PARATHYROID + + + + + + . . . ... . • .. • . . . . . . . . :IPANCREATIC ISLETS + + + + + 
ISLET-CELL ADE"NOt'\11 

•EPROuUc 'oc , ., •n 

MAMMARY GLAHD + + + 
FIBROADENOMA 

. . + • • + • . • + . • • . • . . .." . . 
TESTIS ~ ; + ; ; ~ ~ ·~;;;~;;;;;;;; . ; . ~IHHERSTITIAt-CEll TUMOR . . .. • . .. .. .... - .. .. ,jPROSTATE + + + + + 

PREPUT!AI./CLITORAl GLAND 

CARC!WCMA,NOS 

ADEHOCARCINOMAt NOS 

CYST ADEMOr1A • NOS 


"'"""' "'"" . . . . . .. . . . . .. .. ~-!RAIN - + + + + + . . ·j"" '""" 
BONE N H H H H H H H N H H N• H " H " H " H " H 

OSTEOMA " " • 
BODY CA ,.. JPERITONEUM H H H H N H H H H H H H H H H H H" H " H 

OSTEOSARCOMA " " 
H 

--· I 
MESENTERY H H H H N H H H H N H H N N H H H N N H H HI" H 

MESOTHELIOMA, HOS I " 
-~ 

ALL "'"'" > '> ""' I 
MUlTIPLE ORGANS NO$ H N H H N H H H N H H H H H H H 


MESOTHEl HlMA, NOS X
• • H " " H 

MESOTHEliOMA, MALIGNANT X 
MAllO .l Yt1PI10MA, HISTIOCYTIC TVPI ,UNDlFFEREPHUTED LEUKEMIA . . • ·_·"I 

ITM~EOSARCOM I 
TISSUE EXAMZHED MlCROSCDPJCAI..lY HO TISSUE lHfORMATIOH SUSMITT'Eil 
REQ\J!RfD TISSUE HOT EXAMINED MICROSCCPlC:All Y NECROPSY, HG HISTOLOGY OUE TO PROTOCOL 
TUMOR INCIDENCE AUTOLYSIS 
NECROP5Y, HO AUTOLYSIS, NO MICROSCOPIC EXAMINATION AHIH:Al MUS.IHG 

Ho NECROPSY PERFORMED 
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• • 

TABLE A3. MALE RATS: TUMOR PATHOLOGY (CONTINUED) LOW DOSE 


-------------- ---;;;;;;:: --l!ffi~l!iT11 ill!IID!m!I !I !I !I !I!lln: i~ 

lHitOUMtHIAKY >T>JtM 

SKIN • + .. + + + + + • + + + + + + • + + • • + + + + + 5011 

!.A!.U-CELL CARCIHDP'IA X I I 

KERATOACANTHOMA 

SU!C TISSUE + + + + + + + + + • + + + + + + + + + + + + + + ,• • . I "' s X X 

X 


F X X s 

' 
 IOCYTOHA, MUlGH4HT X ? 


F 

I 
2 

I 

KESP. RATDK >YSHM . . . ..tUNGS AND IRDHCtU + + + + + + + + + + + + + + + + + + + + + + 


J.l.V!OlU.taROHtHtOlAit ADEHD"A X 

FIIROURCOMA, 11ETA5Ul1C X 
 • 
Fl!ROU$ HlSTIOtYTOHA, K£TASUTtC: . . . . ~ 

TRACHEA + + + + + + + + + + + + + + + + + + + + + 50 


HtMAIDPDltiiO >UJ<M . . . . . . . . . . . •BONE HARROW + + + + + + + + + + + + + 

SPLEEtl + . + + + • + + + + + + + + . + • + + - • + . + •I .. 
FUROUS HISTIOCYTOMA, MEU5TATlC I 

HEMANGIOSARCOMA 


lYMPH HQDES . . . . ..THYMUS + + + + + + + + + + + + + + + + + + + - + 

""'"'.'""' """ 
HEART + . + . + + . . + • + . + + + + + + + + + . + 50 I
' 'I 

"'""' .. "'"" . . . • + • • • • . . . .. • . • . . • . . "UUVARY GLAND + + + 


liVtR + .. . . . + + . + + + + + • . + + + + + + . . + 50 


• + . . . . .BitE DUCt + + + + + + + + + + + + + + + 50 


GAUatAftOEft t Clll'V'ION BitE DUCT HHNNHHHHHNNHNHHHHHHN N H H so•. . . . . ' . . . . . . . . . . . .PAHCREAS + + + + + + + +. . • . . . . . . . . . . " H 

. . .. " 
nOPHAGUS + + + + + + + + + + 
'STOMACH • .. • .. + • + • + + . . . + . . . . + + 

SMALL lHfE$1lHE . • . . • . . + • . + . . . . + . . . . . ·~1--:-­
LARGE INfESflHE • • . . . . . . • . . . . . + . . + . + • . + . ..+ 

UK!HAKY >OO"M 

l::IDHEV + .. . .. . + + + . + + . . . • + + • . . + • . 50 

ru•uuR-CELL ADENDP1A I 


URINARY BlADPlR • + + • + . + + + + + + + . + + .. 
TRA~S! TIO~AL-CELL PAPILLOMA • • • . . X • + ' ' 2 


I
L!POI1A 

'"""'"'"' ..."" . • . . • . . . . ..PITUITARY + + + + + + + + 
CARCIHOI"!A,HOS ' ' .• ' ' ' . . • " liADENOMA, HOS 

• + .. .. . • .. y .. . . + + . . . . . .AJlREHAL + + 
PHEOCHRQMOCYTOMA X X ' X X X X X X X se I 

PHEOCHROMOC"fTOt1A, l"lU!GHAHl ·~ 

GAHOll OHEUROMA 


THYROID + • . • • + . + • + . + . + + . f + . + . + 50 

C¥CEtl ADENOMA X X X X X ' ' X X ;I I~ I
C-C:F;t\, CARCINOMA 


PAR .U HYRO lD + . + + f . + + + + + + + + f . + + + + . + + . ,.
' • . . 
X 
. . . . . • • .. . . .. 2 


PAHCitEATIC ISLEU + f f + + f + + + 50 

15tET-tElt 'AOEHQ:Ma X 


"'""""' '" ,,'" 
MAMMARY GLAND + ~ .. + + . + .. . . . + + . . + so;

FIBIIIOADEHOMA. ' + . ~. + • • ' ' 

TESTIS 
 . + 


ltHUs.TITIAt.-CElL TUMOR ~~:~:~~~~~~~~~ ·;;;;;;~~ X X '2, 

PROSTATE + + + + • + . + + + + . . + + + + + . + + + . . ' 
PUPUJUt..l(:lJTOUl GLAP40 H N H H H s::--1" N " H 
CAII!CIHOI'lA.HO~ " H • N • N • • • N •X 

N • H " "! 
AD£tWCARCIHOt1A. 14:0$ I 


I
CYS UDENOM,\, HOS xt I 

HtKYUU> »•JEM I 


I
. . .. . .. . . . .,
BRAI~ + + + + + + + + + + f + I
' ' ' ..... '•n 
BONE N N H H N N N N N N H .. .. H H """• • • " N " " N " N 

'.!!OSTEOMA X 


IODY 00' "" ,.,PERl TDHEUM N H N N N N H N H H• H
osreosueoMA. " H " N • " H " H " H " " I 


MESEMtERY H H H H H H H H H H N N 
MESOTHEtlOMA., NOS " N " H " " N " H 

X " N " H "' I 

1\ll Ul"t."' :,Y~tt:J'I::! 

HUL TIP ~S H H H M N H H H H N H H H H H H H H H H H N H H SO• 

MUO NOS 

MESO MAUCINl'HT ' I 


•I
MALI , fHSTIOCYTlC TYPE 
Ut40l ED LEUKEMIA 

TAIL 

M AHtMAl$ NECROPSIED 

TISSUE tX-.HUfEO f1lCRO$CDPlCALL.l' I NO TlUU£· IHI"OIH1AT10H SUBMilTED 

REQUIRED TISSUE HOT EXAMINED MICROSCOPICAllY tc NECROPSY, HO HUTOLOOl' DUE tO PROtOCOL 

TUMOR INCIDENCE Al 4U10LYSU 

NECROPSY, HO AUTOLYSIS, NO MICROSCOPIC EXAM!HUION M' AN mAL HISSING 


!l HO HECROPSV PE!itFORHED 
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TABLE AJ. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE 2-YEAR 

STUDY OF ALLYL ISOTHIOCYANATE 


HIGH DOSE 
~...~.----------------- ... -------------------------------------------------------------------------- ....... ----------­

HUA~E~ ~I !I !I 1 I !I1 I iIiI!UIll !I !I Jill 11 1I ~Ill !I ~Ill ~I !I , 
~fm "" 11 il il HlUI il il !I il !I il il il il !I !I il il il il !I il il : 

••oouuME•"RY SY '"" . . . . . . . . . . . . . . . . . . .. . . .. .SKI !'I 
PAPILLOMA, HOS X 

SQUAMOUS CELL PAPILLOMA X 

SQUAMOUS CELL CARCINOMA X
.. . . . .. . . .. .. . . . ... . . .. ..SUBCUTANEOUS TISSUE 
SARCOMA, NOS X 
FIBROMA X X 
FIBROSARCOMA 

••oriR TOKY '"' .. 
LUHOS AND BRONCHI . - . . . . + + . . . + . . + . . . . .+ + + + + 

SQUAMOUS CELL CARCINOMA, UNC PRIM X 
ALVEOLAR/BRONCHIOLAR ADENOMA X 
ALVEOLAR/BRONCHIOLAR CARCINOMA X 
SARCOMA, HOS, UHC PRIM OR META X . . . . .. ..TRACHEA + + + + + + + + + + + + + + + + 

H"lA' OfOIETIC SYSTEM 

• . • + . . . . . .BONE MARROW + + + + + + + + + + + + + + +. . . ... . .. . . . . . . .SPLEEN + + + + + + + + +. .... . . .. . ... . ..lYMPH HODES + + + + + + + + +. . . . . . . . . .. .THYMUS + + + + + + + + + + + + + 

c <KCUCO 0 UK1 OT" "" . . .. . . . .. . . ..HEART + + + + + + + + + + + + 

o: GES oUE SYSlEM . . . . . .SALI~ARY GLAND + + + + + + + + + + + + + + + + + + + 
I... . . . . . .LIVER + + + + + + + + + + + ++ ; + ;

NEOPLASTIC NODULE X . . .. . . . . .BILE DUCT + + + + + + + + + + + + + + + + 

GALLBLADDER I COMMON BILE DUCT N N N N N N N N N N N N N N N N N N N N N N N N . . . . . . . .PANCREAS + + + + + + + + + + + + + + + + + . . . .. . . . . . . . . . . .ESOPHAGUS + + + + + + + + +. - . . .. .. . . . . . . .STOMACH + + + + + + + + + + . . . . . . .. . . . . . . .SMALL INTESTINE + - + + - + + + + + 
MUCINOUS ADENOCARCINOMA 

OSTEOSARCOMA 
 . . - . . . . . . . . + . . . . .LAROE INTESTINE + + + + + + + + 

UOINARY SYSTEM . . . . . . . . . . . . . .KIDNEY + + + + + + + + + + + 

URINARY BLADDER .. - .. • + . . . + . . . . . + . + + . + + .+ 
TRANSIT IOHAL -CELL PAPILLOMA X X 

ENDOCRINE SYSl EM . . . . . . . ; . . . .. .PITUITARY + + + + + + + + ­
ADENOMA, NOS . .. . + ; .ADRENAL + + + + + + + 
PHEOCHROMOCYTOMA 

. 'l_~ + ; -~-~- .. 'l_ . 

THYROID + + + + + + + + + + + + +
. . . . . .. . . . .. 

FOLLICULAR-CELL CARCINOMA X 
C-CELL ADENOMA X X X 
C-CELL CARCINOMA X X 

PARATHYROID .. - + + + . + + . . . + . + . - + . + - . + + . . . . . . . . . . .PANCREATIC ISLETS + + + + + + + + + + + + + + + 
ISLET-CELL ADENOMA 

IU:.t'I'UJIJUIOT VI: SYSTI: . . . . . . . . . . . . MAMMARY GLAND + N + + + + N + + + + + 
FiliROADEHOMA ~ 

TESTIS - + + + + + + +. + . • . 
INTERSTITIAL-CELL TUMOR ; ~ ~ ~ ~ X X X X X ~ ; ~ ; ; ; . X X X X X X X X . - . . .. . . .. . . . .PROSTATE + + + + + + + + + + + 

PREPUT UltCl I TORAL OLAND N N N N N N N N N N N N N N N N N N N N N N N N H 
CARCIHOMA,NOS X 
ADENOCARCINOMA, NOS 

NERVOUS SYSTEM . . . . . .. . . . . . . . BRAIN + + + + + + + + + + + 
GLIOMA, NOS 

SPECIAL SENSE ORGANS 

ZYMBAl 1 S OLAND N N H N N N N N N N N H N N N N N H N N N N N N N I 
ADENOMA, NOS X 

,..,t~ODY CAV . . . . . .. . . .. . . . . . . . . . .TUNICA VAGIHALIS + N + + 
MESOTHELIOMA, NOS 

ALL 0 HER S1 S EMS 

MUlTIPLE ORGANS NOS N N N N N N N N N N N N N N N N N N N N N N N N 

Al VEOL ARIBROHCHIOLAR CA, METASTAT 

SARCOMA, NOS 


~~~~~~~~~~~~AT~~L ~~~:~~IJ X X X X "I 
TISSUE EXAMINED MICRDSCOPICALL Y NO TISSUE INFORMATION SUBMITHO 

X: 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY 
TUMOR INCIDENCE 

NECROPSY, HO HISTOLOGY DUE TO PROTOCOL 
AUTOlYSIS 

H: NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION ANIMAL MISSING 
HO NECROPSY PERFORMED 
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------------------------------------------------------------------------------------------------------------------------
TABLE A3. MALE RATS: TUMOR PATHOLOGY (CONTINUED) HIGH DOSE 


A!lHI,H 

HUMBER 


2 ~ ~ ~ 3 ~ ~; 3 : ~~!111 !I!I !111111111 ° 11 !Ill !I !lllll 11 il !Ill !111 !Ill TOTnl 
WEEKS OH 
STUDY 8 0 0 0 0 6 8 0 8 0 0 9 0 0 II TUMORSo J ~I o o ~~ o ~I ~ ' 91 !111 uil i! 1111 !Ill il !I !I il il' TISSUESH H ~~ 11 ii ll !I ll !I 44 1441 444 

HTf.GUMENTAR'I' SYSTEM 

SKlH + + + + + + + + + + + + + + + + + + N + + + + + + 
PAPILLOMA, NOS I . "' 
SQUAMOUS CELL PAPillOMA X X X 4 
SQUAMOUS CHL CARCINOMA 

SUBCUTANEOUS TISSUE + + + + + + + + + + + + + + + + + + H + + + + + + 
SARCOMA, NOS I "' FIBROMA 2 
FIBROSARCOMA X 

' I 
RESPlRATon YSTEM . . . .. . . . . .. ' LUNGS AND BRONCHI + + + + + + + + + + + + + + + ­

SQUAMOUS CELL CUClHOMA, UHC PRIM 
ALVEOLAR/BRONCHIOLAR ADENOMA ' 
ALVEOLAR/BRONCHIOLAR CARCINOMA X 2' 
SARCO~IA, HOS, UNC PRIM OR META . . . . . . .. . . . . . ' 

TRACHEA + + + + + + + + + + + + 

Hf;~IATOPOIETIC SYSTEM . . • . " 
BONE MARROW + + + + + + + + + + + + + + + + + + + + + . . . . . . . . . .SPLEEN + + + + + + + + + + + + + + + 

LYMI'H HODES + + + + + + + + + + + + + + + + + + + + + + + + + . . . . . . - . . . . . . . . THYMUS + + + + + + + + + + 49 

"'""'"' O<Y """" 
HEART + + + + + + + + + + + + + + + + +. . . . . . . . .. 

""""'" '""" . . . . . . . .SALIVARY GLAND + + + + + + + + + + + + + + + + + . . . . . . . . . . " LIVER + + + + + + + + + + + + ++ ; 50 5NEOI'LASTIC NODULE . . . . . . .U~E DUt"' + + + + + + + + + + + + + + + + + + 50 

GALLSLADDER & COMMON BILE DUCT N N N NNNNNNNHNNNNNNNNNNNN '" 
PANCREAS . + + + . + . + + + + + + + + + + + - + + + . . + 49 . . . . . . . . . . . . ESOPHAGUS + + + + + + + + + + + + + 50 

STOMACH + + + + + + + + + + + + + + + + + + + + + +. . . . . . . . . . . . . . " 
SMALL H~HS"'IHE + + + + + + + + + + + + + 47 

MUCINOUS ADENOCARCINOMA X 

OSTEOSARCOMA X 


LARGE INTESTINE + + + + + + + + + + + + + + + 49. . . . . . . . . . ' ' 
Ut<INARY YSTEM . . . . . . . . . . . . . . . . . . . KIDNEY + + + + + + . . . . . .. . . . . . . . . . . . . . . URHU.RY !LI\OOER + + + + 49 

TRANSIT tONAL -CELL PAPILLOMA X X 4 

ENOOCR!N YSTEM 

PITUITARY + + + + + + + + + + 49. ; . . . . . . . . . . . . 
ADENOMA I NOS 

ADRENAL + + + + so. . . . . . . . . . . . ~ . . . . . . . 
PHEOCHROMOCYTOMA ; X ~ X X 

THYROID + + + + + + + + + + + + + + + + + + + + + + so. . . " 
FOLLICULAR-CELL CARCINOMA I 
C-CELL ADENOMA X X 
C-CELL CARCINOMA j_ 

PARATHYROID + + + + + + + - + + . + + - + + + + + . + + + . + 4 

PANCREATIC ISLETS + + . + . . + . . . + . . + . + + . - . . . + + 49 
ISLET-CELL ADENOMA X 'I 

REPRODUC \IE SYS M 

MAMMARY GLAND N. . . . . . . . . . . . . + . . . . . . . . so• 

' 
~ FI&ROADEHOMA ~ 


TESflS 
 . ; . IHT ERST IT I AL -CELL TUMOR •••••_;;;;;; xx x x x ;__;__l . X 
. 
X x " . . . . . . . . . . . . . . . . . . . . . " 

I'ROSTATE + + + + 

PREf'UlUli'CLITORA.L G\.~HD N N N N N N N so•" N " N " N " N 
CARCIHOMA,HOS " " N " " " " " " N 

ADEHOCARCI NOMA, NOS X ' 
NER\IOU YSTEM 

BRAIN + + + + + + + + + + + + so. . . . . . . . . . . . . ' 

GLIOMA, NOS X ' 
SFECJAL SENSE ORGANS 

ZYMBAL 1 S GLAND N N N N N N N H H N N N H N N N H H N N H N H H N so• 
ADENOMA, NOS ' 

BODY CAVITIES 

TUNICA VAGIHALIS + + + + + + + +. . . . . . . . . . . . . . . . . 
MESOTHELIOMA, NOS X ' "' 

All OTHER SY TEMS 

MULTIPLE ORGANS NOS N H N N N N N N N N H N H N N N N H N N H N N N H 
ALVEOLARIBROHCHIOLAR CA, METASTAT X "' 
SARCOMA I NOS X ' 

X ' ~~~~~~~i~~~~· MALt~~:~~~~ . . X X ' 
11 ANIMALS NECROPSIED 

TISSUE EXAMINED MICROSCOPlCALL Y NO TISSUE INFORMATION SUBMITTED 
REQUIRED TISSUE HOT EXAMINED MICROSCOI'ICALL Y NECROPSY, NO HISTOLOGY DUE! TO PROTOCOL 

X\ TUMOR IHtlDEHCE AUTOLYSIS 
HI NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION ANHlAL MlSSitiG 

NO NECROPSY PERFORMED 
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TABLE A4. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE 2-YEAR 

STUDY OF ALLYL ISOTHIOCYANATE 


VEHICLE CONTROL 


SKIN I • + + + + + + + + + l'f + + t + + + • + + • + + + + 
BASAlwCELL TUMOR ../SUBCUTANEOUS TISSUE 
FIBROUS HISTIOCYTOMA, MALIGNANT 

RESPIRATORY YSTEM . . . . + . . . . . . + . + . + . + . + .,I LUNGS AND UOHCHl 	 + + + + 
Al VfOl AR/8RONCHJ OL AR CARCINOMA X 

C-CELL CARCINOMA, METASTATIC X 

FIBROUS HISTIOCYTOMA, METASTATIC 
 . . .... • . + • . .. + . .ITRACHEA 	 + + + + + + + + + 

Ht"A OPOIEIIC SY EM . • . + • . . • . • . + . . • . + . •BONE MARROW 	 + + + + + + . . . + . + . + . + . + . + . . +SPLEEN + 	 + + + + + + 

lYMPH HODES 	 + + + + + + + + + + +· . . • • . • . • • + • + . + . ..... . + . ... . . + . .THYMUS 	 + + + + + + + + 

CUCULAIO<T 5Y>IfM 

HEART 	 . + . . + + • + + + + + + + . + • + + + + + . + + 

DIGESIIV' SY>i'M 

• N " H " H 	 .IORAL CAVITY H H N H H H H H H H H 
SQUAMOUS CEll PAPILLOMA " " " " " " H .SALIVARY GLAND + + + + + + + + + + + + + + + + + + + + + + + + 
ADENOMA, NOS 

liVER + + + + + + + + + + + + + + + + + + + + + + + + + 
FIBROUS HISTIOCYTOMA, I"TEUSTATIC 

-~--- ---------~-. +IILE DUCT 	 + + + + + + + + + + + + + + + + + + + + + + + 

GALLBLADDER & COMMON BILE DUCT NNNNNN NNNNNN NNNNNNN N N N NH 

PANCREAS 	 + + + + • • . + + + + + + + • • + • + + + + . + + 

ESOPH.I\GUS 	 • . • + • . + + + + + . + + + + + + + + + + + . + . • + . . + . . . STOMACH 	 + + + + + + + + + + + + + + + + . + . + .SMAll INTESTINE + + + + + + + + + + + + + + + + + + +•. . . . . . . . .. . +LARGE INTESTJHE + + + + + + + + + + + + + 

uRINARY SYSTEM 

KIDNEY . + + + • + + + + + + + + + + + + + + + • + + + + 

URINARY BLADDER + + + + + + + + + + + + + + + + + + + + + + + + + 

diOOCR HE SYS 11:M 

PITUITARY 	 + + + + + + + 
ADENOMA, HOS 	 ll - + ~ ; + ~ + ; ; + ; + l + ; .~ 

ADRENAL 	 + + + + + + + + + + + + + + + + + + + + + + + + + 
CORTICAL ADEHDMA 	 X 
PHEOCHROMOCYTOMA 	 X 
PHEOCHROMOCYTOMA, MAL IGHAHT 
GAHGllDHEUROM-. 

THYRoiD • + t + + + + + + + + + + • + + + + + 

C-CELL ADENOMA X X 

C-CELL CARCINOMA 


f'ARATNYROID 	 t + + + + + + + • + + + + + + + + + + + + 

PANCREATIC ISLET'S + + + + + + + + + + + + + + + + + + + • + + + 
ISLET-CELL ADENOMA 	 X 

STEM 

MAMMARY GLAND • + + 	 + H + + + + + 
ADEHGCARClHOMA, HO~ 
I=I8ROADENOMA . . 	 .UTERUS + + + + + + + + + + + + + + + + + + + + 
ADENOCARCINOMA, NOS 
'CIIU'UMETRUL SlROMAL POLYP X X X X X X 
ENDOMETRIAL STROMAL SARCOMA 

' . 	 . . 'OVA!<I:Y 	 + + + + t + + + + + + + + + t + + + + + 
CARCUIOMA,NOS 

"""'""' '"' 
BRAIN + + + + + + + + + ' + + + + + + + + + + + + + + + 

ASTROCYTOMA 

'".'" """ """""' 
ZYMBAL 'S GLAND H H H H N N N N H N H N N N H H N H N N H H H H H 

BASAL-CEll C~RClNOMA 

MUSCUL OSK<L ETAL SYS EM . 	 . . + . . . MUSCLE 	 + + + + + + + + + + + + + + ' + + + 
liPOMA 	 X 

ALL OTHER SYSTEMS 

MULTIPLE ORGANS NOS H H H H H H N H H H H H H H H H N 
TYPE X " H " H" " " H 

~~~~~.m~~O~~EO L[~~~~~I_T IC X 	 X 

TISSUE EXAMINED MICROSCOPICALLY NO TISSUE INFORMATION SUBMITTED 
-: REQ:UIRED TiSSUE MOT EXAtU.H£1) t11CR0'3oCOPlC,llL'1 NECROPSY, NO HISTOLOGY DUE TO PROTOCOL 
X: TUMOR INCIDENCE 	 AUTOLYSIS 
N: 	 NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION ANIMAL MISSING 


NO NECROPSY PERFORMED 
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TABLE A4. FEMALE RATS: TUMOR PATHOLOGY (CONTINUED) VEHICLE CONTROL 

H-Hit-'H-ft-tr-ft-+t-f11-*H-Hft-H-tt--lt-'l+-'1fl-f:I-*H-f-'H-'H-tt-tr-H--'H T~ ~~ ~~ s 
TUfiORS 

HTEGUMEHT RY Y TEM 

SKU H + + -t + + + + + + + + + + + + + + + + +I 5011 
BASAL-CELL TUMOR 

SUBCUTANEOUS TISSUE H + + • + 

Fl'&ROUS HISTIOCYTOMA, MALIGNANT X 


lUNGS AHD BRONCHI + + + + + + + + + + + + + + + + + • + + + • + + 
AL VEOLAR.t!ROHCHIOLAR CARCINOMA 
C-CELL CARCINOMA, MEUSUTlC 
FIBROUS HISTIOCYTOMA, METASU TIC ----------------------------r---, 

TRACHEA 

HEMATOPOI ETf c SYSTEM 
BONE MARROW 	 + + + + + • 

SPLEEN 

lYMPH HODES 

THYMUS .. 
CIRCULATORY SYSTEM 

HEART 	 50 

UlOO>IlV. SY"•" 

ORAL CAVITY HHHHHHHHHHHHHNHHHHHHHHHHH 50• 
SQUAMOUS CELL PAPILLO~A 

SALIVARY GLAND + + + + + + + + + + 50 
ADENOMA, NOS 

LIVER 50 
FIBROUS HISTIOCYTOMA, METASTATIC '•I• • • • • • • • . ... . • • • . . . . • . • . • . ·IBILE DUCT .GALLBLADDER & COMMON Bll E DUCT H H H H _ll_H_ .. H H H _H .. HHHHH H H H _1i _1i _H H H H 

PANCREAS 	 - . . . + . + . . . + . . . .. . + . + + . + . . 49 

ESOPHAGUS + + + + + + + + + . + + + + + + + + + + + + . + + R 

STOMACH + + + + + + + + 0. ... . . . . . . . . . .. . . 
SMALL INTESTINE . ' ! . + . + . I ! . .. . . + - . . . .. . . " . . . . . . . . . . . . . . - . . ' . . . . . ' 
LARGE INTESTINE + 	 + 

URINARY SYSTEM . .. . . . ... . . . . . . ' . . 
" 

KIDNEY 	 + + + + + + + . .. . . . . . . . . . . . .. . . . " 
URINARY IIL.-,DDER + - + + + 	 49' 

EHODCRIHE SYsTEM . . . . : + . . . .. . . . PITUITARY 	 + + + +: ~ . + ~ _; ; ' 'l,ADENOMA, HDS 

ADRENAL 

CORY ICAL ADENOMA 

PHEOCHROMOCYTOMA 

PHEOCHROMOCYTOMA, MALIGNANT 

GANGLIONEUROMA 


THV~OID 50 
C·CELL ADENOMA 10 
C-CELL CARCINOMA 

• + + + + + + + + + + + + + + + + + + + + + + + + 49 

' . . . . . . . . . . . . . . . . . . . . . .MAMMARY GLAND + 	 50• 
ADENOCARCINOMA, HOS " . I 
FU!!!:QADEHQ!.'t~ X X X X I ' . . . . . . .. . . . .. . . . . . . . . ..• Ol!ltUS 	 + + + +
ADENOCARCINOMA, HOS X 
ENDOMETRIAL STROMAL POLYP X X X X X X ' 
ENDOMETRIAL STROMAL SARCOMA 

OVARY + + 	 50 I. .. .. . . . . X ~ .. . . . .. . . .. . . " ' 
CARCINOMA, NOS X 	 ' ' I 

NERVOUS SYSTEM 

I~A!H 	 51 I
ASTROCYTOMA I 'J

SPEC !A HSE ORGANS 
I 

ZYMBAL 'S GLA.HD H H H H H H H H H H H H 
BASAL-CELL CARCINOMA " " " H " H " " H " H " H 

50• I 
>TS1.M . . . .. . . . . . . .. . . . . . . . . .MUSCLE 	 + 

UPOMA 	 ' ' 50• I 
ALL OTHER SYsTeMs 

Ml.ll TlPLE ORCAH$ NO~ 

MALIG.LYMPiiOMA, LYMPHOCYTIC TYPE 


• ANIMALS NECROPSIED 

TtSSUE EXAMINED MICROSCOPICALLY HO TISSUE IHfORMATHlH S\J~MlTTED 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY NECROPSY, NO HISTOLOGY DUE TO PROTVCOL 

X: TUMOR INCIDENCE 	 AUTOLYSIS 
Nt 	 NECROPSY, HO AUTOLYSIS, NO MICROSCOPIC EXAMINATION AHHIAL MISSING 


NO NECROPSY PERFORMED 
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TABLE A4. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE 2-YEAR 

STUDY OF ALLYLISOTHIOCYANATE 


LOW DOSE -------------·-------------------..-------------------.----------.---------------------.--------..fHHHH­
~o:.>:i !! ~~ ~~ ~~ il !! f! :! i! ll11 ;1 11 ~! ll 11 11 !I !I !I 2 g 

~~m •• iI il ~I ~I iIHil il iI iI iI i I iIiIHiI iIH11 H!! : 
on<tGUMtn: AK< >TSTEn .. . . . .SUBCUrAHEOUS TISSUE + + + + + + 

FIBROMA ' ' ' ' ' ' ' ' ' ' X ' ' ' 
01TtU'$AI'ttOMA X 

"""'"''""' SYST<n .. . .. . . . .. . . LUHOS AND BROHCHI + + + + +' ' ' ' ' ' ' ' . - . . . . . . .TRACHE.A + + + +' ' ' ' ' ' ' ' ' ' ' ' 
"'".'"'""'" ""'" . . . . .. . . . . .BONE. MARROW + + + + + + +' ' ' ' ' . ' .. : . . . ' .SPLEEH + + + + + + + + + 

OS.TEOSA!f:COM.A ' ' ' ' ' ' ' 

tHYI'ttiS . . .. . . ' . 
+ 

. 
+ 

. . . + . . . + 
' 
+ 

. 
• . . + 

. 
+ 

. . . . . + + 

. 
+ 

. . . . + . . .LYMPK HODES + + + 

c: RtU-.roK> >YSTon 

HEART + • . 
' . ' 

+ . . .. . . . . + + + + +' ' ' • ' ' ' 
,. • .,,.,. SYSotn . . . .SALJYAR'I' GLAHO + + + + + + + + + + + + + + + + + + +' . . . . . ' .liVER + + + + + + + + + + + + + . ' ' . . ' . ' ' ' 

&llE DUCf + + + + + +' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
GAllllAI'JDE:R I C0f1MOH BilE DUeT . " 
P.AHtR:EAS + + + + + + + + + + + + + + +' - • • . • •.. .. . . . . ' . . . . ' 
ESOPHAGUS + + + + + + +' . ' ' ' . ' . ' ' . ' . ' 

' . ..~TOM~tl-l + + + + + + + + + + + - + 

$MALL H4TESTIH£ + . .... . ... + ... + . + + + - . . . + 

URGE ItHE.StlHE + • . + . . + . . . . - . . . . ' . ' - ' . . ' . . 
URINARY SYSTtM . . .. .. . . . . .. . . . .. .IUOHEY + ' + +. . ' . . . .. . . . . .URJH-.RY IUDDER +' ' ' - • ' ' ' ' ' ' ' 
tHuO-.••• y '" 

PITUITARY' + . . + . . • .. • + . 
CAitCIHOMA. HOS ' ' ' ' ' ' ' ' ' 'X X ' ' ' X 
~U1Ht0MA,. NOS X . .. .. . .. .A.DUNAL + + + + + 
COitllCAL ADENOMA ' ' ' ' ' ' ' ' ' ' ' X 
PHEOtHR:Of'IOCYTDMA . . . . . . . .. . . .THYROID + + + + 
FO~ liCUlAR·CEl L CARCINOMA ' ' ' ' ' ' X ' ' ' 
C•CELL ADENOMA X X X X 

C-CEU CARCINOMA X X 
. . . .. ' . .. . . . . .I'ARATHYit:OlO + + + + + + + + t t + 

>nTE~••••o u '" . . . . . . .MAMMARY GlAND + + + • ; + +~ FI&ROAOt:HQHA . ' ~ ~ ~ ' ~ ' ' ' 

PREPUTlAI./CLITO!tAL GlAND H H H 


ADEMOMA. HOS " H " " • • • • H • N • N " H " H" " " H " . . . . . .. . .. : .UTERU$ +• ; : + ~ EHDOMETlllAl stROMAL POl'tP ' ~ ~ X + -~ . ~--
OVARY . . t t .. . . + . . . t • . + . • .. •I' ' ' ' -·-M----0 

••• ous "'«" . . . . . . . . . . . . . . . .. .Bfi:AIH + + 
ASTROCYTOMA ' X ' ' ' ·I

ALL 0 Ht• >Y> rtn> 

H H H H H H N H H H H N H H HMULTIPLE ORGAN~F~OrFtt<FMU • H " N -~ H Lt " " 
TISSUE txa:l'ltNED f'tiCROSCOPICALl Y Mn llUIJE l~FORMATIU\; SUnMliHD 
R!QUlRED TUSUE NOT EXAMINED MlCROSCOPlCALL Y C HECROP$Y, HO HISTOLOGY DUE TO PROTOCOl 

x~ TUMOR IHCtDEHtE A AUTOI.YSU 
I'P NECROPSY, HO AUTOLYSIS, NO "JCR.QSCOP!C EXA:tUNAT!OH 11 ANIMAL MISSHIG 

B HO NECROPSY PEUQ"RMEO 
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TABLE A4. FEMALE RATS: TUMOR PATHOLOGY (CONTINUED) LOW DOSE 
~ ·------------------------------------------------------------------------------------------------------------------- .. -­

~~~~~~ 2 	 4 41~ ~~ 1 l ; l 	 ° °llil11111111ll!lllll!llLH1111111/!!11!1°~~ : l l l Ji ii :1 1 li ; : 11 :I ; ' ' 114 TOT~~~ 
WEEKS OH TISSU~S 
STUDY TUMOitS; 1 ~ ~~ 0 ~~ 5 7 9 o ~, o 0 o o 7 o o o ~ o ~ ~ o !i 9 


HTEGUM HTARY SYSTEM 

!11!Hilli!111!111!1HH!iii:lililiillili!Hil11° . .. . . . . .. . . . . . . . . . . . . . . SUBCUTANEOUS TISSUE 	 H H 

F 1 BROMA X 	 I '" OSTEOSARCOMA 	 < 

KESP RATORY' SYST'EM . . .. . . . . . . . . . . . . . . .. . . . . . LUNGS AHD BRONCHI . . . . . . . . .. . . . . . . . . . .. . . . ..TRACHEA 	 ­
HEMA1uru1t:llC SYSTEn . . . . . . .. . . . . . . . . . . . . . . . . . BONE MARROW . . . . . . . . . . .. . . . . . . . . . . . . . SPLEEN 

OSTEOSARCOMA 	 <.. . . . . . . . . . . . . . . .. . . . . . . . " 
lYMPH HODES . . . . . . . . . . . . . . . . . .. ' ' ' .. ' 

" 
THYMUS 

CIRCULATOR1 SYSTEM . . . . . . .. . . . .... . . . . . . . " 
HEART 	 50' ' 	 ' 

J.HGESTIVE SYSTEM .. . ' . . . . . . . . . . . .. . . . . . . . . SALIVARY GLAND 	 50 .. . . . . . . . . . .. . . .. . . . . . ...LIVER 	 50 . . . . . . . . . . . .. . . .. . . . . . . . . BILE DUCT " .GALLBLADDER I COMMON BILE DUCT H H N NNHHHHH H H H H H H H _)!__1!_ H H H H H . . . . . . . .. ' .. . . .. . . . .. . . . . PANCREAS 	 4 

. . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . ' . . "ESOPHAGU~ 

STOMACH 	 4 .. .. . . - . . . . ... . .. ' . . ' . . . . ..SMALL INTESTINE . . . . .. . . . . . .... . . . ' . . . . LARGE INTESTINE 	 47' 
UR NARY SYSTEM . . .. . . . . . . . . . . . . . .. . . . . . . KIDNEY 	 so . . . . . . . . . . . ... . . . . . . . . . . .URINARY BLADDER 

.. . . . . . • . .. .... . . . . . . . . . . " 
ENDOCRINE SYSTEM 

PITUllAR't 50 
CARCINOMA, NOS 
ADENOMA, NOS X _x_ X _X~ X < • X • I; . . . . . . . . . . . . . . . .. . . . . . . .ADRENAL 	 50 
CORTICAL ADENOMA X ' 
PHEOCHROMOCYTOMA X X . ~ 

THYROID 	 . . . . . . . . . . . .. . . . - .. . . - . . 'I 48 
FOLLICULAR~CELL CARCINOMA I 
C-CELL ADENOMA X X X X 
C-CHL CARCINOMA 	 ~ 

PARATHYROID . ' . ' . - . . ' . . . . - . - ' . . . - . ' . 45 

REPRODUCTIVE SYSTEM .. . . . .. .. . . . . . ; ...MAMMARY GLAND 	 H 
FIBROAOEHOMA ' ~ 	 X ~ ~ ' : ~ H ' " 

PREPUTIAL/CLITORAL GLAND H H H H H H H H H H H H H H H H H H H H H H H H H 50• 

ADENOMA, HDS X I 


UTERUS 	 .. ; . . . .. .. - . . : . . ENDOMETRIAL STROMAL POLYP ' ~ ~ ~ ' ' ' ' ~ " I 

OVARY 50
. .. . . . . . . ... . . . . . . . . . . ' . . 

NERVOUS SYS El'l .. ' . . . . . . . . . . . . . . . . . . . . ..BRAIN 	 so 
ASTROCYTOMA 	 I 

ALL OTHER ~Y~1~:on~ 

H H H H H H H H H H H H H H H H H H H H ~ 	 H 50;M~ij~~~~~~~~~~1~~;~0 ~ 'U~FM ~ H X ~ X 

• ANIMALS NECROPSIED 

TISSUE EXAMINED MICROSCOPICALLY HO TISSUE INFORMATION SUBMITTED 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY NECROPSY, NO HISTOLOGY DUE TO PROTOCOL 

X: TUMOR IHCIDEHCE 	 AUTOLYSIS 
H: 	 NECROPSY, HO AUTOLYSIS, HO MICROSCOPIC EXAMINATION AHHIAL MISSING 


NO NECROPSY PERFORMED 
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TABLE A4. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE 2-YEAR 

STUDY OF ALLYL ISOTHIOCYANATE 

HIGH DOSE 
---------------------------------. 

HUMBER 
WEEKS ON 

STUDY 


lHTEGOMEHUih' SYSTEM 

SKIN' 	 + + H + + H 
SARCOMA, NOS ...SUBCUTAHEOUS TISSUE 	 H + + + + HI 
FIBROSARCOMA 	 X I 

LUNGS AND BRONCHI 
ALVEOLARII!ROHCHIOLAR ADENOMA 

ALVEOLAR/BRONCHIOLAR CARCINOMA 

CARCINOSARCOMA 


TRACHEA 	 + + .j 
M<cAou,OaoiC SYSO<" 

BONE MARROW + + • 

SPLEEN 

LYMPH HODES 

THYMUS 

ClRCULATOI'tY Sh1en I
HEART 	 + + + + + + + + + + + •! 

DIOt: '" >T'T<M 

SALIVARY GLAND 

LIVER 
NEOPLASTIC NODULE 

BILE DUCT 

GALLBLADDER I COMMON BILE DUCT NHNNNNNN HHHHHHHHHHHH+HH 

PANCREAS 	 + + + + + + + + + + + + + + 
ADENOMA, NOS 

ESOPHAGUS 

STOMACH 

SMALL INTESTINE 

LARGE INTESTINE 

"''"'"' ""'" 
KIDHEY 

URIHAR'( BLAOOER 

TRAHSITIOHAL·CEll PAPILLOMA 


t.HOOCRIHE SYSTEM 

PITUITIRY 	 . .I 
CARCIHOMA,NOS . . .ADENOMA, HOS 	 X X X X 

ADRENAL 	 I+ + + . 	 . . . . 
CORTICAl ADENOMA 	 X X 
PHEOCHROMOCYTOMA ! . . . 	 . . ·ITHYROID + + + + 

C-CEL L ADENOMA X X 

C-CELL CARCINOM~ 
 I 

PARATHYROID 

MAMMARY GLAND + + 	 + 
ADENOCARCINOMA, HOS X 	 " . FIBROADEHOI'IA 

VAGINA 	 H H H H H H H H H H H H H H H 
FIB"OMA " H " X 

H " H 

UTE'RU$ + + +I 
" " " H . . . 	 . . 

LEIOMYOMA . . . . . .ENDOMETRIAL STROMAL POLYP 

OVA~Y 

"'"""' '" "" 
:bRAIN 

GLIOMA, NOS 

tJODY CAVITIES 

MEDIASTINUM H H H H H H H N H l'i H HHHHNHHHHNHHN 
ALVEOLAR/BRONCHIOLAR CA, IHVASI\ 

All OTHO R SY'""' 

MULTIPLE ORGANS NOS H H HHHHHHHHHHHHHHHHHHHHHH 
MALI G. LYMPHOI'IA, UHDIFFER-TYPE 
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 

X~~~~m~;m.,.a ""'""" 	 . . 
TISSUE EXAMINED MICROSCOPICALLY NO TISSUE INFORMATION SUBMITTED 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY NECROPSY, NO HISTOLOGY DUE TO PROTOCOL 

X: TUMOR IHCIDEHCE 	 AUTOLYSIS 
H= NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION 	 AHIMAt IUSSIHG 


HO NECROPSY PtRfORMED 
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II 

TABLE A4. FEMALE RATS: TUMOR PATHOLOGY (CONTINUED) HIGH DOSE 
ANIMAL 
HUMBER !I ~I il il1111 ~Ill il il ~1!1!1!11111 ~I i! 11 ~I !I ll !I ~I ~ TOTAL 
W EKS ON TISSUES 
STUDY TUMO!i:S!I illl il il il il il il ~I il il il il il il il il il il il il il ;1 ~ 

INTEGuMENTARY SYSTEM 

SKIN 	 + + + + + + + + + + + + + + + + + + + H + + + + . so• 
SARCOMA, NOS 	 1 


SUBCUTANEOUS TISSUE + + + + + . + + + + + + + + + + + . + H . + + . . so• 
FIBROSARCOMA X 	 X 3 


RESPIRATORY SYSTEM 


LUNGS AND BRONCHI + + + + + + + + + + + + + + + + + + + + 50
. . 	 . . . 
Al VEOLARIBROHCHIOLAR ADENOMA 1 

Al VEOLARIBROHCH IOLAR CARCINOMA X 2 

CARCINOSARCOMA 1 
. . . . . ..TRACHEA + + + + + + + + + + + + + + + + + + + + 


HEMATOPOIET C SYSTEM 


BONE MARROW - + + + . + - + + + + . + . . + . + + . + + + + . 4 
. . . . . . . . ..SPLEEN 	 + + + + + + + + + + + + + + + . . . . . . . . . . . . ..lYMPH HODES + + + + + + + + + + + 

THYMUS 	 . . .. + . + .. . + .. + . + . + . + + - . . . 47 


ClK' UlA1UKY >Y"•M 


HEART + + + + + + + +
. . . . . . . .. . . . .. . . . 
IGES lYE SYSTEM . . . . . 	 .. " SALIVARY GLAND + + + + + + + + + + + + + + + + + + + + . . . . .. . .. .. . . . . . . . . . . LIVER + + + 50 


NEOPLASTIC NODULE ~ 1 
. . . . . . . . . . . . . . . . . . . . . . . . .BILE DUCT 	 50 


GALLBLADDER I COMMON BILE DUCT HHHHNHNNNNNNNN~ + N N N H N H H N 


PANCREAS + + + + + + + 50
. . . . . . .. .. .. . . . . . "' 
ADENOMA • NOS 	 1 
. . . ~ .. .. . .. . . . . . . . ESOPHAGUS + + + + + + + + 


STOMACH + +
.. . . . . . .. .. . . .. . . . . . . . . " 
SMAll INTESTINE 	 +. . . . . . . . . . . . . . . . . . . . . . . . .. " 
LARGE INTESTINE 	 + +. .... . . . . .. . . . .. . . . . . . . 

uRINARY SYSTEM 


KIDNEY + +
. . . . . . . .. .. . . . . . . . . . . . . " 

. . .. . . . . . . . .. . . . . . . . " 
URINARY !LfiDDER + + + + + 50 


TRANS IT IONAL -CELL PAPILLOMA X 1 


•NDOC<lH 	 Y TtM 


PITUITARY + so
. . . . . . .. .. . . . .. . . . . . . . . . 
CARCINOMA,NOS 	 X X 

ADENOMA, NOS . . . X 1~ 


ADRENAL + 50
. .. . . . . . . . . . . . . . . . . .. . . . 
COR,TICAL ADENOMA .PHEOCHROMOCYTOMA X 	 ~ . . . . . . .. . . . . . . . . . . . . THYROID 	 + + + + + 50 

C-CELL ADENOMA X 	 X 

C-CELL CARCINOMA X . ~ 


PARATHYROID + + + + + + + + + + + + 47 


-•~ 	 ·~. . . . . . . . . . - . ­
1<EP1<01JUCTIVE SYSTEM . . . . . .. .. . . . . . . . . . . . . MAMMARY GLAND + + + + 


ADENOCARCINOMA, H05 '" 2 

FIBROADENOMA X X X X X 11
r- ­

VAGINA 	 H H H H H H H H H H H H H H H H H H H H H H H H H 
FIBROMA 	 '"1 
. . . . .. . . . . . . . . . . . . . . . . . UTERUS + + 	 50 

LEIOMYOMA 1 

ENDOMETRIAL STROMAL POLYP X X X X X X X X 1 


OVARY 	 50
. . . . . . . . . . . . . . . . . . . . . . . . . 
NERVOUS SYSTEM 


BRAIN 50
. . . . . . . . . . . . . . . . . . . . . . . . . 
GLIOMA, NOS 	 X 1 


OODY CAV riES 

MEDIASTINUM H H H H H H H H H H H H H H N H H H H H H H H H 
ALVEOLAR/BRONCHIOLAR CA, INVASIVE "I "' 1 I 


ALL OTHER SYSTEMS 


MULTIPLE ORGANS NOS H H H H H H H H H H H H H H H H H H H so•" H 
MAL IG. LYMPHOMA, UNDIFFER-TYPE " H " H 	

1 

MALlG.LYMPHOMA, HISTIOCYTIC TYPE 1 

h~PKEMIA,HOS X 1
' ......,, X X X X X 11 


ANIMALS NECROPSIED 


TISSUE EXAt1IHEO MICROSCOPICALLY 
 HO TISSUE IHFORMATJON SUBMITTED
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY NECROPSY, NO HISTOLOGY DUE TO PROTOCOL

)(: TUMOR INCIDENCE AUTOlYSIS 
Hl NECROPSY, HO AUTOLYSIS, HO MICROSCOPIC EXAMIHATIOH 	 ANIMAL MISSING 


NO NECROPSY PERFORMED 
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APPENDIX B 

SUMMARY OF THE INCIDENCE OF NEOPLASMS 

IN MICE ADMINISTERED ALLYL ISOTHIOCYANATE 


BY GAVAGE 
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TABLE 81. 


SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE ADMINISTERED 

ALLYL ISOTHIOCYANATE IN CORN OIL BY GAVAGE 


VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

ANIMALS 
ANIMALS 
ANIMALS 

INITIALLY IH STUDY 
NECROPSIED 
EXAMINED HISTOPATHOLOGICALLY 

50 
50 
50 

50 
50 
50 

50 
50 
50 

INTEGUMENTARY SYSTEM 

MSKIH 
PAPILLOMA, NOS 

(50) 
1 (2~0 

(50) (50) 

RESPIRATORY SYSTEM 

ILUHG 
HEPATOCELLULAR CARCINOMA, METAST 
ALVEOLAR/BRONCHIOLAR ADENOMA 
ALVEOLAR/BRONCHIOLAR CARCINOMA 
SARCOMA, NOS, METASTATIC 

(50) 
5 ( 1 OY.> 
4 (8Y.) 

(50)
2 ( 4Y.)
3 (6Y.) 
1 (2Y.) 

(50) 

5 C 1 OY.)
3 (6Y.) 
1 C2Y.) 

HEMATOPOIETIC SYSTEM 

MMUL TIPLE ORGANS 
MALIG.LYMPHOMA,
MALIG.LYMPHOMA, 

LYMPHOCYTIC 
HISTIOCYTIC 

TYPE 
TYPE 

(50) 
2 C4Y.) 
1 (2~0 

(50) 

2 (4:() 

(50) 

CIRCULATORY SYSTEM 

MMULTIPLE ORGANS 
HEMANGIOSARCOMA 

(50) 
1 (2:() 

(50) (50) 
1 (2:() 

ISPLEEN 
HEMANGIOSARCOMA 

(49) 
1 (2~0 

(48) 
1 (2:() 

(50) 
1 (2:() 

IMYOCARDIUM 
HEMANGIOMA 

(50) (50) 
1 (2Y.) 

(50) 

DIGESTIVE SYSTEM 

ILIVER 
BILE DUCT CARCINOMA 

(49) (49) (50) 
1 w 0 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M HUMBER OF ANIMALS NECROPSIED 
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TABLE 81. MALE MICE: NEOPLASMS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

HEPATOCELLULAR ADENOMA 
HEPATOCELLULAR CARCINOMA 
MIXED HEPATO/CHOLAHGIO CARCINOMA 

9 
13 

( 18Y.) 
C27Y.) 

6 
9 

( 12Y.) 
(18Y.) 

12 
10 

1 

C24Y.) 
(20")
C2Y.) 

ISTOMACH 
SQUAMOUS CELL CARCINOMA 

(49) (48) (48) 
1 (2") 

IIJEJUHUM 
CARCIHOMA,HOS 

(45) (42) 
1 (2") 

(45) 

URINARY SYSTEM 

IKIDHEY/CORTEX
ADENOMA, NOS 

(49) (49) (50) 

ENDOCRINE SYSTEM 

IIADREHAL 
PHEOCHROMOCYTOMA 

(47) (49) (50) 

ITHYROID 
FOLLICULAR-CELL ADENOMA 

(50) 
3 (6") 

(45) 
2 (4") 

(50) 
1 (2") 

REPRODUCTIVE SYSTEM 

HONE 

NERVOUS SYSTEM 

HONE 

SPECIAL SENSE ORGANS 

MHARDERIAH GLAND 
ADENOMA, NOS 
CYSTADENOMA, NOS 

(50) 
2 ( 4") 
1 (2") 

(50) 
1 (2") 

(50) 
1 (2") 

MUSCULOSKELETAL SYSTEM 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M HUMBER OF ANIMALS NECROPSIED 
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TABLE 81. MALE MICE: NEOPLASMS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE 

BODY CAVITIES 

MMEDIAS TI HUM 
ALVEOLAR/BRONCHIOLAR CA,
ALVEOLAR/BRONCHIOLAR CA, 

INVASIV 
METASTA 

(50) (50) 

MMESENTERY 
MESOTHELIOMA, NOS 

(50) 
1 (2") 

(50) 

ALL OTHER SYSTEMS 

MMULTIPLE ORGANS 
SQUAMOUS CELL CARCINOMA, METASTA 
HEPATOCELLULAR CARCINOMA, METAST 
FIBROSARCOMA 

(50) 

1 (2") 

(50) 

HEAD 
SARCOMA, HOS 

ANIMAL DISPOSITION SUMMARY 

ANIMALS INITIALLY IN STUDY 
NATURAL DEATHa 
MORIBUND SACRIFICE 
SCHEDULED SACRIFICE 
ACCIDENTALLY KILLED 
TERMINAL SACRIFICE 
ANIMAL MISSING 

so 
14 

9 
5 
1 

21 

50 
17 

3 

6 
24 

a INCLUDES AUTOLYZED ANIMALS 

t HUMBER 
M HUMBER 

OF 
OF 

ANIMALS WITH TISSUE 
ANIMALS NECROPSIED 

EXAMINED MICROSCOPICALLY 

HIGH DOSE 


(50) 

1 (2:0:) 

(50) 

(50) 
1 ( 2") 

t ( 2") 

50 
10 
6 

7 
27 
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TABLE 81. MALE MICE: NEOPLASMS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

TUMOR SUMMARY 

TOTAL ANIMALS WITH PRIMARY 
TOTAL PRIMARY TUMORS 

TUMORSM 33 
39 

22 
27 

26 
39 

TOTAL ANIMALS WITH BENIGN 
TOTAL BENIGN TUMORS 

TUMORS 18 
20 

12 
13 

18 
19 

TOTAL ANIMAlS WITH MALIGNANT 
TOTAL MALIGNANT TUMORS 

TUMORS 18 
18 

14 
14 

17 
20 

TOTAL ANIMALS WITH SECONDARY 
TOTAL SECONDARY TUMORS 

TUMORSI 6 
6 

2 
2 

3 
3 

TOTAL ANIMALS WITH TUMORS 
BENIGN OR MALIGNANT 

TOTAL UNCERTAIN TUMORS 

UNCERTAIN­
1 

1 

TOTAL ANIMALS WITH TUMORS 
PRIMARY OR METASTATIC 

TOTAL UNCERTAIN TUMORS 

UNCERTAIN­

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS 
t SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN 
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TABLE 82. 


SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE ADMINISTERED 

ALLYL ISOTHIOCYANATE IN CORN OIL BY GAVAGE 


ANIMALS INITIALLY IN STUDY 
ANIMALS NECROPSIED 
ANIMALS EXAMINED HISTOPATHOLOGICALLY 

INTEGUMENTARY SYSTEM 

*MULTIPLE ORGANS 
FIBROUS HISTIOCYTOMA, MALIGNANT 


IESUBCUT TISSUE 

MALIGNANT MELANOMA 
FIBROUS HISTIOCYTOMA, MALIGNANT 

RESPIRATORY SYSTEM 

ILUNG 
SQUAMOUS CELL CARCINOMA, METASTA 
ALVEOLAR/BRONCHIOLAR ADENOMA 
ALVEOLAR/BRONCHIOLAR CARCINOMA 
OSTEOSARCOMA, METASTATIC 

HEMATOPOIETIC SYSTEM 

*MULTIPLE ORGANS 
MALIGNANT LYMPHOMA, NOS 
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 
MALIGNANT LYMPHOMA, MIXED TYPE 
LYMPHOCYTIC LEUKEMIA 


ISPLEEH 

MALIGNANT LYMPHOMA, MIXED TYPE 


IMESEHTERIC L. NODE 

MALIGNANT LYMPHOMA, MIXED TYPE 


ILIVER 

KUPFFER-CELL SARCOMA 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED 
IE HUMBER OF ANIMALS NECROPSIED 

VEHICLE 
CONTROL 

50 
50 
50 

(50) 

(50) 

(47) 

2 C4Y.l 

(50) 
1 C2Y.> 
3 C6X) 
1 C2X> 

(47) 

(50) 

(50) 

MICROSCOPICALLY 

LOW DOSE 

50 
50 
50 

(50) 

(50) 
1 (2X) 

( 4 9) 

1 (2Y.) 
2 ( 4X) 

(50) 
1 C2X> 
2 C4X> 

(48) 

(47) 
1 C2X) 

(49) 

HIGH DOSE 

50 
49 
49 

(49) 
1 C2X> 

( 4 9) 

1 (2X) 

(49) 
1 C2X) 

3 C6X> 
1 C2X> 

(49) 

1 C2X> 
2 C4X) 

1 C2X> 

(49) 
1 C2X> 

(49) 

(49) 
1 C2X> 
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TABLE 82. FEMALE MICE: NEOPLASMS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

UNDIFFERENTIATED LEUKEMIA , (2l0 

CIRCULATORY SYSTEM 

IISKIH 
HEMANGIOMA 

(50) (50) 
1 C2X> 

(49) 

IISUBCUT TISSUE 
HEMANGIOSARCOMA 
LYMPHANGIOMA 

(50) 
1 C2X> 

(50) (49) 

1 C2X> 

IISPLEEN 
HEMANGIOSARCOMA 

(47) (48) (49) 
1 C2X> 

IIMESEHTERY 
HEMANGIOMA 

(50) (50) 
1 C2X) 

(49) 

IIUTERUS 
HEMANGIOSARCOMA 

(50) 
1 C2X) 

(47) (49) 

IOVARY 
HEMANGIOSARCOMA 

(49) (44) 
1 (2r.> 

(48) 

DIGESTIVE SYSTEM 

Ill IVER 
HEPATOCELLULAR 
HEPATOCELLULAR 

ADENOMA 
CARCINOMA 

(50)
2 ( 4r.) 

(49) 
1 C2X> 
2 C4r.> 

(49) 

1 C2r.> 

!!STOMACH 
SQUAMOUS
SQUAMOUS 

CELL 
CELL 

PAPILLOMA 
CARCINOMA 

(47) (47) 
1 C2r.> 

(49) 

URINARY SYSTEM 

HONE 

ENDOCRINE SYSTEM 

IIPITUITARY (47) (45) (44)
CARCIHOMA,HOS 3 C6Y.) 3 czr.> 

II HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
II HUMBER OF ANIMALS NECROPSIED 
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TABLE 82. FEMALE MICE: NEOPLASMS (CONTINUED) 

VEHICLE 
CONTROL 

ADENOMA, HOS 
ACIDOPHIL CARCINOMA 

3 
1 

(6)0 
C2X) 

ITHYROID 	 (48)
FOLLICULAR-CELL ADENOMA 	 1 C2X> 
FOLLICULAR-CELL CARCINOMA 

IPAHCREATIC ISLETS (47)
ISLET-CELL ADENOMA 
ISLET-CELL CARCINOMA 

REPRODUCTIVE SYSTEM 

!!MAMMARY GLAND (50)
ADENOMA, HOS 	 1 (2")
ADENOCARCINOMA, HOS 1 (2") 

IUTERUS (50)
SQUAMOUS CELL CARCINOMA 
ADENOCARCINOMA, HOS 
ENDOMETRIAL STROMAL POLYP 2 (4") 

IOYARY ( 4 9)
TERATOMA, HOS 

NERVOUS SYSTEM 

IBRAIH (50)
ACIDOPHIL CARCINOMA, INVASIVE 	 1 (2") 

SPECIAL SENSE ORGANS 

IIHARDERIAH GLAND (50)
ADENOMA, HOS 	 1 (2")
CYSTADENOMA, HOS 	 1 (2") 

'MUSCULOSKELETAL SYSTEM 

II FEMUR (50)
OSTEOSARCOMA 

BODY CAVITIES 

I 	 HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
II 	 HUMBER OF ANIMALS NECROPSIED 

LOW DOSE HIGH DOSE 

3 (7'0 4 ( 9X> 

(47) 	 (47) 
3 (6") 1 (2")

2 	 C4X) 

C45) (49) 
1 (2") 

(50) (49) 

1 (2") 1 (2") 

(47) (49) 
1 (2")

1 (2") 

(44) 	 (48) 
1 (2") 

(50) (49) 

(50) 	 (49) 
1 (2") 

(50) 	 (49) 
1 (2") 
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TABLE 82. FEMALE MICE: NEOPLASMS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

ALL OTHER SYSTEMS 

NONE 

ANIMAL DISPOSITION SUMMARY 

ANIMALS INITIALLY IN STUDY 
NATURAL DEATH31 
MORIBUND SACRIFICE 
SCHEDULED SACRIFICE 
ACCIDENTALLY KILLED 
TERMINAL SACRIFICE 
ANIMAL MISSING 

50 
22 
12 
5 

11 

50 
15 
10 

25 

50 
16 
15 

1 
18 

a INCLUDES AUTOLYZED ANIMALS 

TUMOR SUMMARY 

TOTAL ANIMALS WITH PRIMARY TUMORS* 
TOTAL PRIMARY TUMORS 

18 
25 

20 
28 

20 
26 

TOTAL ANIMALS WITH BENIGN TUMORS 
TOTAL BENIGN TUMORS 

1 1 
13 

11 
13 

6 
6 

TOTAL ANIMALS WITH MALIGNANT TUMORS 
TOTAL MALIGNANT TUMORS 

10 
12 

14 
15 

15 
19 

TOTAL ANIMALS WITH SECONDARY TUMORS# 
TOTAL SECONDARY TUMORS 

1 
1 

2 
2 

TOTAL ANIMALS WITH TUMORS UNCERTAIN­
BENIGN OR MALIGNANT 

TOTAL UNCERTAIN TUMORS 
1 

1 

TOTAL ANIMALS WITH TUMORS UNCERTAIN­
PRIMARY OR METASTATIC 

TOTAL UNCERTAIN TUMORS 

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS 
# SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN 
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TABLE 83. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE 2-YEAR 

STUDY OF ALLYL ISOTHIOCYANATE 


VEHICLE CONTROL 


~~A~~~ 2 
0 

~~ ~~ ~I !1 il11 ~I ~I !I ~I :1 !f !fIT IT IT IT !l1f IT IT~ r ~ 
m~~ •• 0!I il !I il il Hil il il ill I ;1 !I il il :1 !I ;I ~I il il ;ftH 

'"""""'" ..y "'"" 
SKIN .. . . . . .. . . . . . .. . . . . . . . . . . ' 

I 

PAPillOMA, HOS X 

>Y EM 


LUNGS AND IRONCHl 


..,""" . . . . . . . . . . . . . . . . . . . . . . . . . 
HEPATOCELLULAR CARCINOMA, METASTA X X X 
At VEOLARIUOHCHIOLAR ADENOMA X 

TRACHEA . . . . . . . . . . . .. . . . . .. . . . . . . 
HEHATOPDlt1 C SYSm 

lONE MARROW + + + . . . . . . . . . . . . . . . . . . . . . . 
SPLEEN .. . . . . .. • ! . . . .. .. . . . . . . . . HEMANGIOSARCOMA 


lYMPH HODES 
 . . .... .. . . . . . . . . . . . . . . +.!.........! 

THYMUS . - - . . . . - . . . ... . . . . . . . . .. 

CIRCUI ATOR' SYSTEH . . . . . . . . . . . . . . . . . . . . . . . . . HEART 

DlGESTI E SYSTE 

SALIVAR'I" GLAND . . . . . . . . . . . . . . . . . . . . . . . . . 
LIVER . . . .......... . . . . .... . . - . 

HEPATOCELLULAR ADENOMA X X 
y. . .HEPATOCELLULAR CARCINOMA X X X 

llLE DUCT .. .. . .. . . .. . . . . . . . ... . . - . . . . . . . . . .. . . . . . .. .GAllBLADDER I COMMON BILE DUCT H H H H H H H 

PANCREAS . . . . . . . .. . . . . . . . . .. . . . . - . .. . . . .. . . . . . .. . . . . . . .. . . . ESOPHAGUS 

STOMACH . . . . .. . . . . ... . . . . . . . . . . - . 
SMALL INTESTINE .. . . . .. . . . . . . . . . . . . . . . - .-
LARGE INTESTINE . . . . . . .. . . . . . . . . . . . . . . . - . 

URINARY >YS EM 

KIDNEY . . . . . . . . . . ... . . . . . . . . . . - . . . . . .. . . . . . .. . . . . .. . . . . . . URINARY BLADDER 

EiiDliCR11ir """ 
PITUITARY - ­. . .. . . .. . ... . . - .. ... . . . 
ADRENAL . . .. .... . . - .. . .. . . . . . . . - . . . . . . .. . . . ... ; . . ; .. . . . . . THYROID 

FOLLICUL AR~CELL ADENOMA 

PARATHYROID . . . + • . ~ . . - + - • . - . . .. - . . . . . . 
m•uuo ""'" . . . 1'1AI1f"'ARY GLAND N N + N N N H H N N N H H H H N N N H H N H . . ... . . .. . .. . . . . . . . TESTIS + + + + + + 

PROSTATE . . . . . . . . . . . . . . . . . . . ... . . . 
••••••> ><>' •n . . . .. . . . . . . . . . . . ... . . . ..BRAIH + 

SPECIAL SENSE o•GAHS 

HARDERUN GLAND H H H H H H H H H H H H H H H H H H H H H H 
ADENOMA, NOS X... " " H 

CV!. T ADENOMA • X 

IOoY CAVITiES 

I"''ESENTERY H H H H H H H H H H H H H H H H H H H H H H H H H 
MESOTHELIOI"''A, NOS X 

Al OTHER SY EM 

MULTIPLE ORGANS NOS H H H H H H H H H H H H H H H H H H H H H H H H H 
HEPATOCELLULAR CARCIHOt1A, 11ETASTA X 
HEI"''AHGIOSARCOMA X 

~·~~~.L~::~~~~· ~YMPH~~~~~; ~~:~ 

TISSUE EXAI"''INED MICROSCOPICA.ll Y NO TISSUE INFORMATION SUI\MITTED 

x: 
REQUIRED TISSUE NOT 
TUMOR INCIDENCE 

EXAMINED MICROSCOPICALLY NECROPSY, NO HISTOLOGY DUE TO PROTOCOL 
AUTOLYSIS 

H: NECROPSY, NO AUTOLYSIS, HO I"''ICROSCOPIC EXAMINATION ANIMAL MISSING 
NO NECROPSY PERFORMED 
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TABLE 83. MALE MICE: TUMOR PATHOLOGY (CONTINUED) VEHICLE CONTROL 

----------------------~lii~~~----------w~i-ii-n-~i-ii-~i-ii-H-ii-li-~i-ii-!r!i-~i-ii-ii-li-!;-li-!l1f!1-i;-;::::-i 

~f5~~ ON ~~ ~~ il_ ~~ il HtllLil ~I !I ~1 H~~ il i! t! ~I i! ~~ !! i! ~~ ~~ i T~~~g~~ 
H !EoUriEHT ARY YS TEC 

SKIH + + + + + + + + + + + + + + + + + + + + + + + + + ·5011 

PAPillOMA, HOS I 


""''"ATO•Y ,.,." 

LUNGS AND BRONCHI + + + + + + + + + + + + + + + + + + • I
~~~~~~~~~~~a~~Hi~r~~N~~~Ho~~USH. X X X _X 	

50 5 
4 

TRACHEA 	 + + + + + + + + + + + + + + + + + + + + + + + + + 50 

HEMATOPOIETIC SYSTEM 

BONE MARROW + + + + + + + + + + + + + + + + + + + + + + + + + 50 

SPLEEN + + + + + + + + + + + + + + + + + + + + + + 49 
HE~1ANGIOSARCOMA 	 I 

lYMPH HODES + + + + + + + + + + + + + + + + + + + + + + • + + 50 

THYMUS ~ + + + + ~ + + + - - + + + + + + + + + - + + + + 41 

CIRCULATORY SYSTEM 

HEA.Rl 	 • + + + + + + + + + + + + + + + + + + + + + + + + so I 

oiGES Vt S»,EM 

SALIVARY GLAND + + + + + + + + + + + + + + ............ + + + + _5_0 


LIVER + + + + + + + + + + + + + + + + 
HEPATOCELLULAR ADENOMA X 
HEPATOCELLULAR CARCINOMA 13X"-X XXX X X ~ X "' I 

BILE DUCT 	 + + + + + ... + ... + + + + + + + + "' + + + ... + + + + " I 
GALLIILADOER & COMMON BILE DUCT N + • + + • + + + + + + N + + H + + so- 1 

PAHCREA!, - + + + + + + ... + + ... + + + 47·' 
ESOPHAGUS + + + + + + + + + + + .... + + + + + + + + + + + + so 
STOMACH .. .. + .. + + + + + + ... + .. + + + • + + + + + + + + " 
SMAll. INTESTINE - + .. + .. - + .. + + + + + + + + + + + + + + - + + 45 

LARGE INTESTINE + .. + + + + + + + + + + + + + + + • • + + + + + + 49 

URINARY SYSTEM 

KIDNEY + + + + + + + + + ... + + + + + + + + + + + + + 49. ·' 
URINARY BLADDER + ... + + + + + + + + + + + + + + + + + + + + + + + 50 

•NDOC"HE 	SY>,.M 

PITUIH'RY ... + + + + + + + + + + + + + + + + + - + + + + + + 46 

ADRENAL + + + + + + + + + + + + + + + - ... + + + + + + + + 47 

THYROID + + + + .. + + + + + + + + + + + + + + + + + + + + 50 
FOLliCULAR-CELL ADENOMA 

PARATHYROID + - + + - + + + + + + - + + + 40 I 

•EPRuDUCTIV• 	>YS '"" 

MAMMARY GLAND H+HHHHHHH+HH+H 50• 

TESTIS • + • + .. + + + + + + + + + + + + + + + + + + ... + __50 

PROSTATE + + + + + + + + + + + + + + + + + + + + + + + + + 50 

NERVOUS SYSTEM 

BRAIN + + + + + + + + + + + + + + + + + + + + + + + + + 50 

sPECIAL SENSE ORGANS 

HARDERIAN GLAND H H N H H N H H H H H H H H H N H H H H H ~ H H HI so; I 
ADENOMA, NOS 
CYS TAOENOMA, NOS I 

!ODY CA'i T I £S 

MESENTERY NHHHHHHHHHHHHHHHHHHHNHHHN 50• 

MESOTHELIOMA, NOS I 


.lLL OTHI:.I( ~YSTE"~ 

MULTIPLE ORGANS NOS H H N H H N N H H N N N H N H N N N N H N N H N HI SOli 
HEPA10CEllULAR CARCINOMA. METASTA I' I 
HEMANGIOSARCOMA ; I 

--~~~:'~~~·o~:·'~~~~~~:~on~·~·~~Tu"~~i~~~·,o~,c~,~~i'i'~'c~~~~~~-·~--------------~xL-_______x____________________x________-L--~ 
If ANIMALS NECROPSIED 

TISSUE EXAMINED MICROSCOPICALLY NO TISSUE INFORMATION SUBMITTED 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY NECROPSY, NO HISTOLOGY DUE TO PROTOCOL 

X: TUMOR JNCIDEHCE 	 AUTOLYSIS 
HI 	 HECROP$'1, HO AUTOLYSIS, HO PUCROSCOPIC EXAMINATION ANitiAL MISSWG 


NO NECROPSY PERFORMED 
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TABLE 83. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE 2-YEAR 

STUDY OF ALLYL ISOTHIOCYANATE 


LOW DOSE 


~~A~~k ll il !I !I !I !I !I !I !Ill 11 Jlllllll11ll ~Ill !I ~I !Ill !I 2 

~iQ~~ uH ll il il il !I i I illlll !111 il il ~Ill ~I !Ill i I !I!I il i I !I : 
RES RA.•u•' ,.,.,., 

LUNGS AND BRONCHI . . . . .. . . . . . . . . . . 
HEPATOCELLULAR CARCINOMA, MEUSTA ' ' ' ' ' ' ' X ' ' 
ALVEOLAR/BRONCHIOLAR ADENOMA X X 

ALVEOLARI'BROHCHIOLAR CARCINOMA 
 . . .. .TRACHEA ' . . ' . . ' ' ' ' ' . ' ' ' ' . 

lO HOrEn 


BONE MARROW 
 ' . . . 
-

' . ' ' ' 

' 
- ' . ' . ' ... ' . ' . . 

' 

SPLEEN . ' . . ' . ' 
' - . . ' . ~ . . . . . ' 

' 
+ +

HEMANGIOSARCOMA ' ' ' ' 
lYMPH HODES . ' . . . . . ' . . - . ' . . . . ' ' . . . ' . 
THYMUS . . ' . . ' . . ' . ' . ' - ' 

' ' ' '' ' ' ' ' ' ' 
CIRCULATORY :;YST M 


HEART +
. . ' . ' .... ' . .. . . ' . . .. . . . HEMANGIOMA X ' 
"'"'" " ,., "" 

SALIVARY GLAND ' . ' . ' . . ' . - ' ' . ' ' ' ' . ' . ' . . . 
LIVER . . . ' 

' . ' . . ' - . . . . ' . . ' ' . . . ' . HEPATOCELLULAR ADENOMA X ' X X 
HEPATOCELLULAR CARCINOMA 


BILE DUCT 
 .. . .. ' . . . - . . ' ' .. . y . y 

' .. . . 
' . ' 

' . ' . ' ' .. ' 
' ' .GALLBLADDER I COMMON BILE DUCT + N + N N N + N 

PANCREAS ' ' 
' 
' . .. . ' . - ' . . . . ' . ' 

' 
' . . . . ' . ' 

' 
' . . . . ' 

' 
' 

' 
' . . ' 

' 'ESOPHAGUS ' ' ' ' ' ' ' ' 
STOMACH . . ' ' . . ' .. - . ' ' . ' . ' . ' ' . ' . 
SMALL INTESTINE . . -' . . - - ' . . . . . ­

CARCIHOMA,HOS ' ' ' ' ' ' ' X ' ' ' ' ' 
LARGE INTESTINE . ' . . - . . ' . - . . ' ' ' . ' . . .. ' .' ' 

URINARY SYSTEM 

KIDNEY . ' . ' . ' . ' - . . . . ' . . . ' ' .. .' ' ' 
URTHARY BLADDER ' ' .. .. . - . . ' ' ' ' ' . ' . '' ' ' ' ' ' 

M 
'""'""'"' y 


PITUITARY 
 ' . . . ' ' ' . . ' . ' . ' ' . 
ADRENAL . ' . . . ' -

' . ' ' ' . ' -
- . ' .. ' .. ' . ' 

' 
- . ' 

' . ' . 
THYROID .. - . . . - . . . . : . . . . -

FOLLICULAR-CELl ADENOMA ' ' ' ' ' ' ' ' 
PARATHYROID - - - - . - . - . - . - ' ' .. . . . . . . ­' ' 

REPRODUCTIVE !jYS 1tl'l 


MAMMARY GLAND _,, " + N N +NNHNNNN + N + N N N + N N N N 
. ' . ' . . . . . . . . . . . ' . . . . . .. .TESTIS .. . ' ' ' .. . ' ' . . . ' ' 
PROSTATE ' ' ' ' ' ' '' ' ' 

NERVOUS SYSTEM .. . . ' . ' ' . ' ' . ' . . ' ' ' ' ' 'BRAIN ' ' ' ' 
SPECIAL SENSE ORGANS 

HAROERUH GLAND N H N N N N N N N N N N N N N N N N N N N N N N N 
ADENOMA, NOS 

A L OTHER Sr>""' 

N N N N N N N N H N N N N N N N N N N N NN ~ N ~M~iif~~Ey~~3~~! H~~ TIOCYTTC T'r'PF 

TISSUE EXAMINED MICROSCOPICALLY HO TISSUE IHFORMATIOH SUBMITTED 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY NECROPSY, HO HISTOLOGY DUE TO PROTOCOl 

X: TUMOR IHCJDEHCE AUTOLYSIS 
H: NECROPSY, HO AUTOLYSIS, HO MICROSCOPIC EXAMJHATIOH ANIMAL MISSING 

HO NECROPSY PERFORMED 
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TABLE 83. MALE MICE: TUMOR PATHOLOGY (CONTINUED) LOW DOSE 
·----------------------------------------------------------------------------------------------------------------------­

~u~~~~ 
TOTALHil~liUI11il!lilllllliH!I:Jli111UUilliUUJl 

TISSUES ~~~~~ ON TUMORSilii!I~Uiililll;lllililllil!lili!JUiililJUiiiJ
ITSPiRATOR1 SYSTEM . . . . . . ... . . ... .. . .. .... . .LUNGS AND BRONCHI 50 

HEPATOCELLULAR CARCINOMA, /'IETASTA X 2 

ALVEOLARIBROtiCHJOLAR ADENOMA X l 

ALVEOLAR/BRONCHIOLAR CARCINOMA X I 
. . .. . . . . .. .. . . . ... . ... . .. ..TRACHEA 

HEMATOPOJ E1 ,_ YSTt:n . . . . . . . .. . . ... . . . . . . . . . . . ..BONE MARROW 

SPLEEN . . - . . . . . . . . . . . .... . . . . . . . .. 
HEMANGIOSARCOMA ... . . . . . . . . . . . . . . . . . . . . . . .. ' lYMPH HODES 

THYMUS . . . . ... . - . . . . . . . .. . . . . . . . •• 
'C!KCUL TO SYSTE . .. . . .. . . . . . .. . . . . . . . . . . .HEART 50 

HEKAHGIOMA I 

OIGES VE 
YS "" 


SALIVARY GLAND 
 . .. .. . .. . ... .. . . . . . . . .. . . .. .. .. . .... . . .. .. . . . . . .. . .. ..LIVER 
HEPATOCELLULAR ADENOMA X X 
HEPATOCELLULAR CA.RCI~OMA X ' X X~ j_•. . .... . . ... .. . . . . . . . . . . . .BILE DUCT . . . . .. . .. . . .. . .. . .. . u_ 

,,GALLBLADDER & COMMON BIlE DUCT H H H . . - ... . . . . ... . . . . - . . . . . . .PANCREAS •.. . . . . .... . . ' H 

. . .. . . .ESOPHAGUS + + + + + + so 
STOMACH . . - . . . . . . . .. .. . .. ... . . . . . 
SMALL INTESTINE . . - - . . . . - . . .. . . . . - ... . . . . 

CARC I NONA, NOS I 

LARGE INTESTINE . . - . . . . . ... .. . .. . .. . .. . .. 47 

" 
URH-11\, Y ~'I'S.TE . . . ... . . . . ... . .. .. . .. . . . . ..KIDNEY 

URINARY BLADDER . . - . .. . ...... . . . . . . .. . .. . 
EHI.lOCRIHE SYSTEM 

PITUITARY + + - + + + + +. . . ... . . . . . . . .. . . •. .. . . .. . . . . . . . . .. . .. .ADRENAL + + + + __1_9 

THYROID . . - - . . . . . . ..... . . . . .. . .. 
FOLLICULAR-CEll ADENOMA ~ "• 

PARATHYROID . . - - . . - - . .. + . + .. .. + + . + .+ ­ " 
EPRO UCTIVE SYSTEM 

MAMMARY GLAND _!!_ H H H N .. " H H . H H H H . " ."""""" . . . . . . . . .. . .. . . . . . .. '" 
TESTIS + + + + + . . . . . . . . . . . . . . . . . . . . . ..PROSTATE + + 50 

t-IE.RIJIJUS SY~It.M . .. ... . . ... . . . . . . . . .BRAIN + + + + + " 
SPECIAL SENSE ORGANS 

HAROERIAH GLAND H H H H H H H H H H H H H H H H H H H H H H H H H 
ADENOMA, NOS X I "' 

ALL OTHER SYSTEMS ...H H H H H H H H H H H H H H H H H H H H H H H H H"gi[l~LEY~~~~~~ H~lmoCYTJC TYPE 

It ANIMALS NECROPSIED 

TISSUE EXAM!HED MICROSCOPICALLY NO TISSUE IHfORMUIQH SUBMITTED 
REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY NECROPSY, NO HISTOLOGY DUE TO PROTOCOL 

X: TUMOR INCIDENCE AUTOLYSIS 
H: NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION AHitiAL MISSifiG 

NO NECROPSY PERFORMED 
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----------------------------------------------------------------------------------------------------------------

TABLE 83. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE 2-YEAR 

STUDY OF ALLYL ISOTHIOCYANATE 


HIGH DOSE 
All! MAL 
NUMBER !I !I H!I !I !I !I !I !Ill 11 !I IT IT IT l! 111! 11 !! !! 00
WEEKS OH 1 1 
STUDY iI i111 i111 iI !I iI i1 11 iI!I ; I !I 1 I 11 ; Ill !I ; I 'Hi 1 

~o~6i~~~~:~~:~5::o~:s:::: 
~~SP RATORY SYSTEM 

LUNGS AND BRONCHI 
ALVEOLARtBROHCHJOLAR ADENOMA ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 'I

I 

ALVEOLAR/BRONCHIOLAR CARCINOMA X 
SARCOMA, NOS, METASTATIC 

TRACHEA ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
HEMATOPOIETIC SYSTEM 

BONE MARROW ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
SPLEEN 

HEMANGIOSARCOMA ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
lYMPH HODES ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
THYMUS . +I' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

CIRCULATORY SYSTEM . . . . .. . . .HEART ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
D GEST YE YSTEM 

SALIVARY GLAND + + + + + + + + + + + + + + + + + + + + + +' ' . ' . . . . .LIVER + + + + + + + + + + + + + + + + + 
BILE DUCT CARCINOMA ' ' 
HEPATOCELLULAR ADENOMA X X X X X 
HEPATOCELLULAR CARCINOMA X X X X X X X X 
MIXED HEPATOICHOLAHGIO CARCINOMA . . . . . . . . . .BILE DUCT + + + + + + + + + + +' ' ' ' 

GALLBLADDER I COMMON BILE DUCT + + H H N + + + + + + + + N + + + + + + + + . + . . - . . . . . . . . . . . . . . .PANCREAS + + + +' ' ' ' . . . . . . . . .ESOPHAGUS + + + + + + + + + + +' ' ' ' ' . . .STOMACH + + + + + + + + + + + + + + + 
CELL ' ' ' ' ' ' 'SQUAMOUS CARCINOMA 

SMALL INTESTINE . . - - . . + + . + + . + . . + . + + . + . . ' . ' ' . ' . . . . . .LARGE INTESTINE + + + + + + + + + + + +' ' ' 
URINARY SYSTEM . . . . . . . . . . . . .KIDNEY + + + + + + +' ' ' ' ' . . . . . . . . . . . . . . . . . .URINARY BLADDER + + + +' ' ' 
EHDOC lHE SYSTEM 

PITUITARY + - . . + + + - + + + + + + + . . . . .' ' ' ' ' . . . . .ADRENAL + + + + + + + + + + + + + + +' ' ' ' ' . . .
THYROID + + + + + + + + + + + + + + + + 
FOLLICULAR-CELL ADENOMA ' ' ' ' ' X ' 

PARATHYROID + - . - - - + + + + + + + - - + + - + + + + - .' 
REPRODUCTIVt SYSTEM .MAMMARY GLAND H H H H H H H H H H H + H H H H H + N H N N H H . . . . .TESTIS + + + + + + + + + + + + + + + +' ' . ' ' . . .PROSTATE + + + + + + + + + + + + + + + + +' ' ' ' 
NERVOUS S'l'S EM . . . .BRAIN + + + + + + + + + + + + + + +' ' ' ' ' 'I 
SPEC !A ORGANS""' 

HARDERIAH GLAND N H N N H N H H H H H H H H H N H H N N N N H N N 
ADENOMA, HOS X 

BODY CAVITIES 

MEDIASTINUM H H N N H N H H N H N H H H H H H H H H H H H N N 
ALVEOLAR.-BRONCHIOLAR CA, METASTAT 

All OTHER SYSTE~S 

MULTIPLE ORGANS NOS H H H H H H H H H H H H H H H H H H N H H H H H .I 
SQUAMOUS CELL CARCINOMA, METASTAT 

FIBROSARCOMA 

HEMANGIOSARCOMA 
 i 

"':go~~l "" 
TISSUE EXAMINED MICROSCOPICALLY HO TISSUE INFORMATION SUBMITTED 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY N~CROPSY, HO HISTOLOGY DUE TO PROTOCOL 

Xt TUt10R INCIDENCE AUTOL '!'SIS 
Nl NECROPSY, HO AUTOLYSIS, HO MICROSCOPIC EXAMINATION ANIMAL MISSING 

NO NECROPSY PERFORMED 
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TABLE 83. MALE MICE: TUMOR PATHOLOGY (CONTINUED) HIGH DOSE 


~~~BE~ lt!Hffilfffitlfl1 illl 11 il il H11 il :1 !f-11-!1 11 :1 :1 (JiE::
~~~~~ "" il ~~ il !I 11 il H~I ~I !i ~I il !I il il i! il !i 

Kt>FIRAIU_, >'>"" 
\ 

l I + . . + + + + + . . . .. + + . + . + + . + . 50 I 
IOLAR APENOt1A X ' X ' X X ., 5 

O!..U CARCINOMA X X >
ASTAUC X I . . . . . . .. . . . - .i'RACHEA + + + + + + + + + + + + 49 

"'"""'"'e IC '" .. .. . . . . . ... . . . .. ..BOHE MARROW ' + + + + + .. SO 

Sf'LEEH + . + + . + • . . + + . . . ~ + . + + • .. . ,, 
tiE.t1At(G.ltlURC1lM ' ' . .. . . . . • . . . . . . . . . . - . ' 

lYMPH NODES + + + + + 

'HffMU~ + . + - • + + + . + . . + + + - + . + . - + + +I 
" 
46 

C RCUc .. vKl >T>Ttn . . .. . . . . . . . . . .HU'R:l + + + + + + + + + 50' ' 
OIOt>l lVt >T>Itn . • .. .. • + . .. . . .... . . .SAL I VARY' GlAND + + + + + " .. . ... . . . • . . . . . . . • .. 'IliVER + + + + ,, 

B!LE DUCt CAtlCli{Of'IA X 1 
tiEPATOCEllULAF! AOF;NOMA X X X X X X X IZ 
t'IEPATOCEUU!.AR CARCINOMA X X 
MIXED HEPATOICHOlAHGIO CARCINOMA X ) . . . . . . . . . . . . . . . . . " 

" 
SHE DUCT + + + + + + + + 

COMMOI; DUCT .. . . + .. . . . " . ... so_•GALL!LAODER li llrl.f N H + .N + ++ " • 

PAHCRI:'AS + + +
. . . . . . . .. . . . - . . . . . " . 
ESOPHAGUS . . . . .. . + . . + . . . . . -

+ 
' 

+ + + . . . - . ,," . . • .. . . . . . • . - . . . . + . ..STOMACH + + + + + 
SQUAMOUS CELL CARClHOMA X . .. . . . . .. . . . . . ... - . . ' SMAU. IHTE~tll'lt + + + - + 

LUGE JNTESlHIE . . • . . • . .. . .. .. -
- . + . . . . . - . 47 

VRlllARY S Sl<M . . .. . . • . . . . . . . . . ... .. . . •KIDNEY + s~........ . • .... . . .... . .. . "URINARY BLADDER 

'"""'"'"' '" "' .. . .. ... . . . • . .. . . . 
' .. . . ..'Il!JITA~Y ­. . . . . . . ' . . . . . . ... . . . . .. .AMI!HAL + ' . . . . . .. . .. . . . . . .... . .. .. . THYROID 50 

FOLL ItULAR-C!Ll ADENOMA. . - . . • - - . . - - . .. - - . . . . . .. . . » 
' 

P'lJtAT~n.OID 

.<F.OOvCllVt >Y>Itn . ,.,t'\At'<MAR'f G'lAHD H H H N" H " H""""'"""" " " " " " " .. .. . . . . . . . . ... . . ... . . .. . "TESTIS + . • .. . . . . . . • .. ... . • . . . . . . . ,.PROSHTE 

•<KVOu> "" 
!U!:AHI ... • .. . .. • . . ... . . . . . . . . .. '' 

>F<ClAL HSt U<u••> 

HARtiERUN GLAHO H 
AOENOMA, HOS " " • " " " " " " • H • " " " " H " • N • • H " '': I 

•ooY CAY! " 
·­

MEDIASTINUM H" • " • " " • H " " " " " " • " H • H • • • " N ,,, I 
AtVEOLPJVeR:O~C:HIOl.U CA, f'II;TASUT X 'I 

"' 0 "" "'"' 
"'UL TIPLE ORGANS NO! H H H H H H H H H H H 

'!JQUM'IO\J! t~l.l CARCHIOMA. METASTAT X • H • ' • H " " H • " " • H 

FIBROSARCOMA X 

HEtiAJHUOSARCOMA X 
 "il 

lH:!~c~~~ Nn" X ' 
II ANIMALS NEtRQPSIEO 

TISSUE: fXAf'UHED MICROSCOPICALLY NO TISSUE lHFOF:MATlOH SUBMlTte:O 
REQUIRED TISSUE MOT EXAMINED MtttcOSCOPICAllY (; NECROPSY, HO HISTOLOGY DUE tO PIVlHJtiJl 

X> TUMOR lHC!DEHCE A AUTOl YSU 
N1 NECROPSY, NO AUTOLY$1$, HO MICROSCOPIC EXAf'tiHATlOH M AHH1AL MlUWG 

8 NO NECROPSY PeRFORMED 
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TABLE 84. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE 2-YEAR 
STUDY OF ALLYL ISOTHIOCYANATE 

VEHICLE CONTROL 

~~~~~~ ~I !I !I !I !I !I il !I !Ill !lllllll !111111111 illl ~Ill !I , 
~T~~y On il il il11 il !I il il ~I !I !I il !I ;1 !I il il 11 !I il il il !Ill J 

'" otuuntn oAK' >Y>O tn 


SUBCUTANEOUS TISSUE + + + + + + + + + + + + + + + + + + + + + + + + + 

HEMANGIOSARCOMA X 


.... '" .... '""" 

LUHCS AND BRONCHI + + + + + + + + + + - + + + + + + + + + + + + + + 

ALVEOLAR.IIROHCHIOLAR ADENOMA .TRACHEA + + + + + + + + + + + + + + + + + + + + + + 

ntn•Turulto '" >Y>otn 


BONE: MARROW + + - + + + + + + + + + + + + + + + + + + + + + + 


SPLUH + . + + + - + + + - + + + + + + + + + + + + + + + 


LYI"'PH HODES + + + + + + + + + + + + + + + + + + + + + + + + + 


THYMUS + + + + + + + + + + + + + + + + + + + + + - + + ­

• ­

"'""""'""' '"" 
HEA~T + + + + + + + + + + - + + + + + + + + + + + + + + 

.,.... " SY>Itn 

SALlVARY GLAND + + + + • + + + + + + • + - + + + + + + + • + + + 

LIVER + + + + + + + + + + + + + + + + + + + + + + + + + 
HEPATOCELLULAR ADEHOf1A 

BILe' DUCT + + + + + + + + + + + + + + + + + + + + + + + + + 

OAlliLADDER I C01'9'10H BILE DUCT + + + H + + + H + . H. + + H + + + + + + + + + ++ " 
PANCREAS + + + + + + + + + - + + + + + + + + + + + + + + + 

ESOPHAGUS + + + + + + + + + + --- ! _ __!___L_ + + __t~_L__.f:.--±....__ +_+__±___": ___+ 

SYDNACH + + + + + + + + + + + + + + + + + + + + + + + + + 

SMALL INTESTINE + + + - + + + + + - + + + + + + + + - + + + - + + 

LARGE IHTUTIHE + + + - + + + + + - + + + + + + + + - + + + + + + 


uun•KT >T> o tn 


KIDNEY + • + + + . + . . + + + + + + + + + + + + + + + + 

U~IHARY BLADDER + + + + + + + + + + + + + + + + + + + + + + + 

EHDDCOIHE YITEn 

PITUITARY + + + + + + + + + + + + - + + + + + • + + + + + + 
CUCIHOMA,NOS X X 
ADEUOI"'A, NOS X 
ACtDOPHJL CARCIHOI1A X 

- • 

ADRENAL + + + + + + + + + + + + + + + + + + + + + + + + + 

THYROID + + ; + + + + + + + - + + + + + + + + + + + + + + 
FOL L lCULARwCEll ADENOMA 

PARATHYROID - + + - - + - - - + - + - + - + - + - + + + - + + 

.. """" 
MAMf'1ARY GlAND + + + + + + + + + + + + + + + + + + + + + + + + 

ADEHOI'IA, NOS X • 
ADENOCARCINOMA, NOS X 

UTERUS + + + + + + + + + + + + + + + + + + + + + + + + 
ENDOMETRIAL STROMAL POLYP X ' 
HEMANGIOSARCOMA . 

OURY + + + + + + + + + + + + + + + + + + + + + + + + + 

nt•vuu> >Y>an 


IRAlH + + + + + + + + + + + + + + + + + + + + + + + + + 

ACIDOPHIL CUCIHDI"'A, INVASIVE X 

I 
...cu, , ••••••••• , 

HARDERIAN GLAND H H H H H H H H H H H H H H H H H H H H N H H H H 
ADENOMA, NOS 
CYSTADENOMA, NOS 

ALL uontK S Ttn> 

MULTIPLE ORGANS NOS H H H H H H H H H N H H H H H H H N H H H H H H H 
MALIGNANT lYMPHOMA, NOS X 

~:~~::t~~~~g~:~ ~I~~~gg~fJg i~~~ X 

TISSUE EXAMINED MICROSCOPICALLY NO TISSUE INFORMATION SUBMITTED 
w1 IIUUIR!D Tl$$UE HOT EXAMINED MICROSCOPICALLY NECROPSY, NO HISTOLOGY DUE 1'0 PROTOCOL 
X: TUMOR INCIDENCE AUTOLYSIS 
H: HECROP$Y, NO AUTOLYSU, HO I'IJCROSCOPIC EXAf11HATIOH ANIMAL tiiSSIHG 

NO NECROPSY PERFORMED 
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47 

TABLE 84. FEMALE MICE: TUMOR PATHOLOGY (CONTINUED) VEHICLE CONTROL 

AtfWAl 
NUM!IER i! ~~ il ~~ ~~ tl il ~/ ~~ ~~ tl ~111 il ~! ~~ ;1 ~~ :1 ~~ ~~ ~~ ~~ ~~ ~~ TOTAL 

' H~SUES~~~~~ ON TUMORS~~ ~~ ~~ ~~ ~~ ~~ ;1 ~~ ~~ ;1 !111 ~~ !1 i! ~I !I~ :11111i e s H H o l111~ s 
IHT GUMEHTARY SYSTEM . .. . . . ... . .. .. . . . . . . . 

~ 

. 
9 

"'SUBCUTANEOUS TISSUE + + + 
HEMANGIOSARCOMA '· 

RESPIRATORY SYSTtl'l . . • ; - ­LUNGS AND BRONCHI + + + + + + + + + + + + + + + + + + + 
ALVEOLAR/BRONCHIOLAR ADENOMA X "• 

TRACHEA + + + . + + + + + + + + - + + . - + . + + + + + +I 47 

HtMATOPOlEIIC SYSTEM . . . . . . . . . . . . . . . . . . . ..BONE MARROW. + + + + + + 

SPLEEN . + . . .. . + . - ... . . .. . . .. . . . . . . . . . . . . . . . . . . . LYMPH NODES + + + + + + + + + + 

THYMUS + . . + - . . . . + . - . - . + . ­+ + + + + + + 

y_,KCULA" YS EM . . . . . . . . . . . . " 
HEART + + + + + + + + + + + + + 

OlGESTIVE >Y>TEM . .. . . . . . . . . . . . . . . . . . . . . . " 
SALIVARY GLAND + " 
LIVER . . . . . . .. . + + + + + + + + + + + _l_ __; . + 
HEPATOCELLULAR ADENOMA 

. "• 
BilE DUCT + . + + + + + . + + + . + + + + + + + . + . + + . 5Q 

GALLBLADDER I COMMON BILE DUCT + + + + N + N N + H + + H + + H + + + + + +. . . "' 
PANCREAS . + + + + + .. + - + - + . .. + . + + + + . . + 47 

_ll_QP!::IAGY~ + ..-~--_±__+_±______±___!_ + + _+ __ :f' + + - + + . + +_ ±. + --~--~ .....i'!._·- ­
STOMACH + + + + + . + + - + + - + + + + - . + + + + . + + 47 

SMALL INTESTINE + + + + . - .. - - + + + - + + - . + + . + + + ­ " LARGE INTESTINE + . + .. - . . - + + + + - + . - . + + + + . + - .. 
UK<NAKY SY> oce . . . . . . .. . . .KIDNEY + + + + + + + + + + + + + + 50 . . . . . .URINARY BLADDER + + + + + - + + + - + + + + + + + + + 47 

••uDCKJn' SYSTtM . . .. . - - . . . 47PITUITARY + + + + + + + + + + + + + + 
CAF!:CIHOMA.NOS X • 3 
ADENOMA, NOS X X 3 
ACIDOPHIL CARCINOMA . .. . . . . . . ' 

ADRENAL + + + + + + + + + + + + + + + + 

THYROID . + . + . + + + + - + + + + . + + + + + . + . . + ,.
FOL LICULAR~CELL ADENOMA ' PARAlH'fROID . . - . + + + - + - - - + + . . + . + + - + + - 30 

"""OOUC IVE SYS EM .. . . . . . .... . . MAMMARY GLAND + + + + + + + + + + + + 
ADENOMA, NOS 
ADENOCARCINOMA, NOS 1 . . . . . . . . . "' ' 

UTERUS + + + + + + + + + + + + + + + + 50 
ENDOMETRIAL STROMAL POLYP X 2 
HEMANGIOSARCOMA 

OVARY + . .. - + . + + + + + + + .. + + . . + + .. + 

•.-vou, ,.,TE . . . . . . . . . .. . . " 
" 

' 

BRAIN + + + + + + + + + + + + 
ACIDOPHIL CARCINOMA, INVASIVE I ' 

SPEC!' o.o••,""' 
HARDERIAN GLAND N N N H H H H H H H H N H H N H H N H" H " N 

ADENOMA, HOS " X " "' 
C'fS T ADENOMA, NOS X ' I 

•LL 0 HOK >YS hn> 

I'IUL TIPLE ORGANS NOS H N H H H H H H N H H H N H H N N N H H H H H N H 
MALIGNANT LYMPHOMA, t!OS "' 

X X~! 1LIG.L~~~~~~!· ~I~-;~gg~~~g ~~~~ ' 
X ' ' 

II ANIMALS NECROPSIED 

TUSUE EXAKIHED MICROSCOPICALLY NO TISSUE INFORMATION SUPMITTED 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALlY NECROPSY, NO HISTOLOO'f DUE TO PROTOCOl 

XI TUMOR INCIDENCE AUTOLYSIS 
Nr NECROPSY, MD AUTOLYSIS, HO MICROSCOPIC EXAI'1IHATlOH ANIMAL MISSING 

NO NECROPSY PERFORMED 
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TABLE 84. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE 2·YEAR 
STUDY OF ALLYL ISOTHIOCYANATE 

LOW DOSE 
-------------------- ...... --- .. -------------------------------------------------------------------------------------­

~CAm ~lilililil!lil!l!l!l\l!lrl!lllil!l!l!lil~l~lii!P 
~~m ON 

il il !I !I !I !I il il il il =1 il :1 !I =1 il =1 il !I !I ~I ~I ~I il J 
IHICUUnCNIAOT OUICn 


SUN + + + + + + + + + + + + + + H + + + + + + + + + + 

HEP1ANOIDP" 

SUICUIAHEDUS TISSUE + + + + + + + + + + + + + + H + + + + + + + + + + 

"AL IGNANT "ELANO"A X 


RUPIRATOR' nnEP 


LUNGS AND IRONCHI + + + + + + + + + + + + + + + + + + + + + + A + + 
ALYEOLAR,IRONCHIGLAR ADENO"A 
ALYEOLAR,IRONCHIOLAR CARCINO"A 

TRACHEA + + + - + + + + + + + + + + + + + + - + + + + + + 


HE~ATOPOIETIC IYSTE" 


lONE P1AitROW + + + + + + + + + + + + + + + + + + + + + + + + + 

SPLEEN + + + + + + + + + + + + + + + + + + + + + + + + .LY"'H NDDU 	 + + + + + + + + + + + + + + + + + + + + A ++ :
"AllGNAHT L'I',.,HDJ1A, "IXED TYPE 

THYP1US + + + - + + + + + + + + + + + + + + - + + + A + + 

CUCULATORT nnE" 


HEART + + + + + + + + + + + + + + + + + + + + + + + + + 


DIGES 
 •• nne" 

SALIVARY GLAND + + + + + + + + + + + + + + + + + + + + + + + + 

LIVER + + + + + + + + + + + + + + + + + + + + + + A + + 
HEPATOCELLULAR ADEHO"A X 
HEPATOCELLULAR CARCIH~A • 

IILE DUCT + + + + + + + + + + + + + + - _+____+_ ..L_.!._ + + + + + + 

GALLBLADDER I CD""OH IILE DUCT + + N + + + + + N + + + + + + + + + + N + + N + + 

ftANCREAS + + + + + - + + + + + + + + + + + + + - + + + + 

I!SDI'HAGUS + + + + + + + + + + + + + + + + + + + + + + +. . 
STOf1ACH 	 + + + 

-
+ + + + + + . + + + + + + + + + + + 

-
! + A . + 

SQUANJUS CELL PAPILL011A 

SIU.Ll JNtESTlNE + + + + + + + + + + + + + + + + + + + + + 

LARGE INTESTINE + + + + + + + + + + + + + + + + + + + - + + A + + ......, "'""" 
KIDNEY + + + + + + + + + + + + + + + + + + + + ·+ + • + + 


URINARY ILADDEI + + + + + + + + + + + + + + + + + + + - + + A + + 


EHUOCRIHE OTOTE" 


PITUITARY + + - + + + + + + + + + + + + + + + + + + + A + + 

CARCING"A,HOS X X X 

ADE HOrtA, N04; X 


ADRENAL 	 + + + + + + + + + + + + + + + + + + + + + + + + 

THYROID 	 + + + + + + . + + : + + + + + + + + + + A - ++ ~ FDLLJCULAI-CELL AOENO"'A 

PAIATHYIOID + + + + - - + + + + + + + + + + + + - + + + - + 

I'ANUEATIC ISLETS + + + + + - + + + + + + + + + + + + + - + + A + + 
ISLET-CELL ADEHO"A • 

..	PRUUVCTIV! OTSTE" 


"A""ARY GLAND + ! + + + + + + + + + + + N + + + + + + + + N + + 

ADENOCAitC:IND"A, 

UTERUS + + + + + + + + + + + + + + + + + + + + + + A + + 
ADEHOCAICIHOI'A, NOS 

OYARY 	 + + + - + + + + + + + + + + + + + + - - + + A + + 
NE"ANGIDSARCO"A ............. 


IRA IN 	 + + + + + + + + + + + + + + + + + + + + + + + + + 

>POCIOL >tNU OROAN> 


HARDERIAN GLAND H H H H N N N H N N N N N N N N N H N N N N H N N 

AOEHOt1A, NOS 

lOOT CAVI 1£5 


"ESENTUY H H N H N N N N N N N N N H H N
" N " N " N " H 
HEt1ANGIO"A 	 " 

All OTHER 5Y5TE"S 


miL TIPLE ORGANS HOI N N H N H N H N N H N N N N N
" N " H " N" " " N 

~:u~·t~~.~~~:·o:oe....~~~YTr. , ••• 	 . 
TISSUE EXA"INED "ICRDSCOPICALLY • NO TISSUE INFORMATION SUBMITTED 

-• REQUIRED TISSUE HOT EXA"IHED "ICRDSCOPICALLY c1 NECROPSY, NO HISTOLOGY DUE TO PROTOCOL 
X• T~OR INCIDENCE AI AUTOL YSI$ 

N• NECROPSY, NO AUTOLY515o NO "ICROSCOPIC EXA~IHATIDN ~' AHI~AL MUSING 


I• NO NECROPSY PERFOR~ED 
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TABLE 84. FEMALE MICE: TUMOR PATHOLOGY (CONTINUED) LOW OOS.E 
----------------------------------------- ... -----------------------------------------------------------------------------­

~~m~ ilii~UI~UUIJUUI!Lllii~UUUUIHiiH~Il TOTAL 
TISSUESm~~OH T-.s:lil!lililil:lil:l~lilil!l:lil~lilil:l!lii~Hiil· 

IHTEOUMENTA•Y >T>Itn 


SKIN H
• • • • • • • • • • • • • • • • • • • • • • • • •••IHEI"'AHGIOMA X 

SUBCUTANEOUS TISSUE • • • . . • + • H + + + • • + • • + + • . + • • + ,.. 
MALIGNANT MELANOI'1A I 

RESPIRAtOR' >T>I<n 

LUNGS AND BRONCHI + • + + • + + • + + + + + • + + + + . + + • + + + 
llVEOLARIIRONCNIOlAR ADENOMA ~· 
ALYEOLAR.IIRONCHIOLAR CARCINOI"'A X ~ J 

TRACHEA + + • + + • + + + + + + + + + + + + + + + - • + • 41 

ntn•• """'"'" .,., tn 
BONE MARROW + + • + + • • • • + + + + • + • + • + • • . • ­ ' ~· 
SPLEEN • • + + + • . + • + + + + • + + • + . - . • • + + .. 

LYMPH HODES + • - + + • + + + + - + . + + + + + + + + + + + + 41 


ttALIOMAHT LYptpHOI"'At MIXED TYPE 

THYMUS + + + + + + + + + + + + + + H 


CIRCULAJUR' >T>Jt" 


HEART + + + + + + + + + + + + + + + + + + 


• • - • . . - • + • • 
. . . . . . . .. 

DIGt>llYt >Y>Itn . .. .SALIVARY GLAND + + + + + + + + + + + + + + + + + + + + . •• 
LIVER + + + + + • + + + + + + + + . . . . . . . . . . ••HEPATOCEL LUU.R ADEHDI"'A ' 

HEPATOCELLULAR CARCIHDI'1A X ; . . . . . .. . BILE DUCT + + + + + + + + + + + + + + + 

OALLILADDER I C0f9'1DH llLE DUCT + • + + . + + + + N N .. + + + + + + • . . . . . ... . ' 
• 

• . 
' 

• - • . - . . •• 

•• 
PANCREAS + + + + + + + + + + + + + + + .ESOPHAGUS + + + + + + + + + + + + + + + + + +• + + • • • •• 
STOMACH + + • + . + + + • • - • + + + + • + + - • + • • + ~7 

SQUAMOUS CELL PAPILLOMA I 

SMALl INTESTINE + • + • . + . + . • - - • . + + + + . - + + • . + _M_ 

LAROE INTESTINE + • + • + + • + • . - - + + + • + + + - . + + . + ., 
URIHA.V >»,.n 

kiDNEY + + + + • + • + . . + + • • + • + + + + + - • • . .. 
URINARY BLADDER + + + + + + + + + + + - + H 

ll~Bc•••• >nltn 

PITUITARY + - . + . + + - • . + • - + . + • • + + . + . + + 45 
CARCINOHA,HOS J 
ADENOMA, NOS J 

+ • • . + . . • . • . . . • . . - • ­ADRENAL + + + + + + u . . . - . •TH'~'ROID + + + + + + + + + + + + + + + + + +~ 4~FOLLICULAR-CELL ADENot1A 

PARAlMVROID + + + . + + - - . - • - • • + . . + + . • - + • + 

PANCREATIC ISLETS . + • + + + . + + + - + • + + + + • + - • • + + • 45 
ISLET-CELL ADENOMA I 

KE ..UUUC' •• >Y""" 

MAMMARY GLAND + + + + + . + + + + + ,.. 
ADENOCARCINOMA, MDS • • • " • " • " • • • • • • I 

UTERUS + . + + + • • + + + + • + • • + • . + - - + + + H 
ADENOCARCINOMA, NOS ~ 

DUARV . . . 
• 
. . . . . . . . . . . . . . . . - . - . + + 44 

HEI'1ANGJOSARCOf1A I ............. 
 .BRAIN + + + + • + • • • + • • + • + • • + + + • + • • ....... ..... ...... 5I 


HARDERIAN OLAND H N N N N H H N N N H H N H H N N N N H • • • H • •••ADEHot1A, NOS X ' 
BODY CA¥1 1•> 

MESENTERY N N N N N N N N N N N H H H N H N N H H H" N • N •••HEMANGIOMA X ' 
•LL Uln•• >Y"""' 

MULTIPLE ORGANS NOS H H N N N H N H H N N H H H N H H N H H H H N H N so• 
~:Lfg~t~,~~~:~or¢;.P:8~mc TYPE X 

X ; 
II ANIMALS NECROPSIED 

liUU£ £XAI'IINED MICRO,COPlCALL Y ' ND liSSUE INFORMATION SUIHITTED 
-• REQUIRED TISSUE HOT EXA"IHED MICROSCOPICALLY C• NECROPSY, NO NISIOLDGY DUE TO PROTOCOL 
X< TUMOR INCIDENCE A• AUIDLYSIS 
N< HECRO,.Y, NO AUTGLY515, MD MICROSCOPIC EXAHINATIDH "' AHI"AL HISSING

lz NO NECRD,SY rERFORPIED 
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TABLE 84. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE 2-YEAR 

STUDY OF ALLYL ISOTHIOCYANATE 


HIGH DOSE 

----------------------------------------------------------------------------------------- ... ---------------------­

~~Am !I il !I !I ~I !I il il illlil !11UI :1 Hilllll il ~I ~I il il 2 

~~fl~~ ON il ;1 il 21 ~I !I il il !I il il fl 21 il !I !I :1 ~I !I :1 il :1 i1 !I J 
'"'""""""""Y Sr>~e• 

SUBCUTANEOUS TISSUE . . . . . . • . . . • • • . . . . . • • • • . . FIBROUS HISTIOCYTOMA, MALIGNANT • 
LYMPHANGioMA X 

•<•••••••"' ST>! <• 
LUNGS AND BRONCHI + +. . . . . . . . . . • • • . . . . . . . . . . 

SQUAMOUS CELL CARCINOMA, t"'ETASTAT 
ALVEOLAR/BRONCHIOLAR CARCINOMA X X X 

OSTEOSARCOMA, METASTATIC 
 • 

TRACHEA + . • + • . • • . • . • • • . • . • + + . + + + . 
HOMATDrDHTIC >TOTEM 

BONE MARROW • . . . . . • . . . • • + + • + • . . + . . +. + . . . . • • . . • • . + 

• •SPLEEN + + + + + + + + + + + 
HEMANGioSARCoMA 
MALIGNANT LYMPHOMA, MIXED TYPE ~ 

LYMPH NoDES • + . . • + + . . . . . . . • + + + + + + + . . . 
THYMUS • . • • . . - • . . . • • • . - - + + • • • • . + 

CJRcULiTORY SYShn . . . . . . . . . . ..HEART + + + + + + • + + + + + + 
u•oco•u• SYS••• . . . . . • • . . . . . • . • • . • . . . . SALIVARY GLAND + + +. . . . . .. . . . . . .LIVER + + + + + • + • . + + •HEPATOCELLULAR CARCINOMA 

KUPFFER-CELL URCOI"'A 
UNDIFFERENTIATED LEUKEMIA X 

BILE DUCT . . • + • • • . • • • . . . . • . . . • • • • . + 

GALLBLADDER I CoMMoN BILE DUCT + + N + N N +. . • • • . • + • • + • • N • . . • 
PANCREAS . • . . + + + • • • • • • + • + + + • • + • • • • 
ESOPHAGUS . • . . . • . + . . • • • • • • • • + . + • + . • 
STOMACH • • . . . . . • • • • . • . + . . . • • • • • • . 
SMALL INTESTINE • • • • . . • • • • . • • - • + + • + + . . • . +. . • . . . . . . • • - • • . . . . . • . . .LARGE INTESTINE + + 

u•••••r ST>I<M 

KIDNEY + + + + . . • • . • . • • • . • • • . . . . • • • 
URINARY BLADDER . + • - . . . - . . . . . . • • • • . . . . . . . 

ENDOCRINE SYSTEM . . . . . . . • .: .: • • • • . . . . . .PITUITARY + + 
ADENOr'IA, NoS • 

ADRENAL + - +. . . • • • • • • . • • • • • • . . . . . . 
THYROID - + . + + + + . + + + + • - + + + + + • + + • • •FDL LICULAR-CELL ADENoMA 


FOLLICULAR-CELL CARCINoMA X X 


PARATHYROID - - . + - - - • • • - + + - - + + + + + + • • + • 
..rRDDUCTIYE >T5TEM 

MAMMARY DLAHD + N . • • + . + . • . + + + ~ + • • • . • • • + •ADENOCARCINOMA, NOS 

UTERUS . . • • . . . . . + .. . . + . . . + + • . • . •SQUAMOUS CELL CARCINOMA 

OVAR;Y ' . . . ' . . . . . . . . . . . . ' ' . . . ' '-
TERATOMA, NoS X 

•eovuuo >Y>•e• 

BRAIN • . . . . . . + . + . • + . • + • • • • • + + + • 
MU>CU,O><El<IA' >T5l.M 

BONE N N N N N H N N H N N N N N N N N H N H H N N 
OSTEOSARCOP'IA " X 

N 

ALl 01 Eo >Y>Ien• 

MULTIPLE oRGANS NoS N N N N N N N N N N N N N N N N N N N N N N N 
FIBROUS HISTIOCYTO"'A, MALIGNANT " N 


I"'ALIG.LY11PHOMA, LYMPHOCYTIC TYPE 


~¢~~~D~~m·~~UK~~~pocYTIC TYPE X 
X X 

TISSUE EXAMINED I"'ICROSCOPICALLY NO TISSUE INFORMATION SUBMITTED 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY NECROPSY, HO HISTOLOGY DUE TO PROTOCOL 

Xl TUMOR INCIDENCE AUTOLYSIS 
HI NECROPSY, NO AUTOLYSIS, HO MICROSCOPIC EXAI"'INA TION ANIMAL MISSING 

No NECRoPSY PERFoRMED 
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TABLE 84. FEMALE MICE: TUMOR PATHOLOGY (CONTINUED) HIGH DOSE 

~~A~~~ ~UUI!Iilil~liliUUI:Iil!lil11~1il~lil1i!lil;l• TOTAL 
TISSUES~~~~~ DH TUMORS~I Hil if il !Ill 11 il il :1 !I !I :1 H!I ~I ~I ~I ~I il ~I ~I il ~ 

H o.Gun<H AKY >ho.n 

SUBCUTANEOUS TISSUE + + + + + + + + + + + + • + + + + + + + + + + + + •••FIBROUS HUTIOCYTOI'tA, I'IALIGHAHT X I 
l YMPHAHGIOMA I 

Rt>'IRATORY .....n 

LUHGS AHD IROHCHl + + + + + + + + + + + + • + + + + + + + + + + + + 
SQUAI"'OUS CELL CARCIHOI'tA, METASTAT X I 

ALYEDLARIIRONCHIOLAR CARCINDPIA 3 

OSTEOSARCOMA, MEU.STATIC I 

TRACHEA + + + + + + + + + + + . • + + + + + + + + + + + + •a 
n<n.,O 01<11• >hl<n 


!lONE MARROW + + + + + + + + + + + + + + + + + + + + + + + + 
 .. 
SPLEEN + + + + + + + + + + + + • + + + + + + + + + + + + .. 

HEMAHOIOSARCOMA I 
riAL ION ANT LYMPHOMA, 1'1IXED TYPE I 

lYMPH HODES + + + + + + + + + + + + + + + + + + + + + + + + .. 
. .THYMUS + + + + + + + + + + + + • + + + + + + + + + + .. 

<lR<UlAIDR1 .... •n 

HEART + + • + + + + • + + . + • + + + + + + . + . + . + .. 
ulu<S Y< »>O<n 


SALIVARY OLANO + + + + + + + + + + + + + + + + + + + + + + + + 
. " 
LIVER + + + + + + + + + + + + + + + + + + + + + + 


HEPATOCELLULAR CARCJHO"A X 
 • + •• I 
X I 

UHDIFFEREHTUTED LEUKEKU I 

BILE DUCT + + + + + + + + + + + + + + + + + + + + + + + + 

KUPFFER-CELL SARCOMA .. ...GALLBLADDER I COI"'MON IILE DUCT + + + + + + + H + + + H + + + + + + + + + + H + 

PANCREAS + + + + + + + + + • + • A + + + + + + + + + + + + • 
ESOPHAGUS + + + + + + + + + + + + • + + + + + + + + + + + + 4' 


STOMACH + + + + + + + + + + + + A + + + + + + + + + + + + 


SMALL INTESTINE + + + + + + + + + + + • + + + + + + + + + + + +
. • 
LARGE INTESTINE + + + + + + + + + + + . • + + + + + + + + + + + + 47 


URINARY SYSTEM 


KIDNEY + + + + + + + + + + + • + + + + + + + + + + + + 
. . .URINARY BLADDER + + + + + + + + + + + A + + + + + + + + + + " 
ENDOCRINE SYS Ef'l 

. .PITUITARY + + + + . + + + + + + + • + : - + + + . + + + ...
ADENOMA, HOS 


ADRENAL + + + + + + + + + + + + + . + + + + + + + + + + 
 " 
THYROID + + + + + + + + + + + + A + + + + + + + + + + + + 


FOLLICULAR-CELL ADENOMA X 
 " JFOLLICULAR-CELL CARCINOI'tA 

PARATHYROID + + . + + + . . + + + + • + + + + + + . + + + + + " 
KEPRODUCT VE SVS En 

MAMMARY OLANO + + + + + + + + + + + + • + + + + + + + + + + + + ... 
IAOENOCARCINOPIA, NOS 

UTERU~ 0 + + + + + + + + + + + + + + + + + +• • + • + ~ .. 
ISQUAMOUS CELL CARCJNDPIA 

OVARY + + + + + + + + + + + • + + + + + + + + + + + + 

TERATOMA, NOS 
 • 

. . .tj
•• 

NERVOUS SYS EM 


BRAIN + + + + + + + + + + + + A + + + + + + I + + 


U>CULOSK<l<hL >YS En 


BONE H H H H H H H H H H H H H H H H H 
 " H 
OS TEOSARCOI'tA • H " H " "I .. ~ I 

All OTHER SY~Tti'IS 

MULTIPLE OR OAKS NOS H K H H H H H H H H H H H H H H H H H H• H .. ,~
FIBROUS HISTIOCYTOMA, MALIGNANT X " " 

MAli G. LYI1Ptl0MA, LYr1PHOCYTIC TYPE X 

M~~~an~~~~Nor::ur~A~ TIOCYT IC TYPE I u 

II ANlr1Al S NECROPSIED 

TISSUE EXAMINED l'tiCROSCOPICALLY HO TISSUE INFORMATION SUBMITTED 
REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY NECROPSY, NO HISTOLOGY DUE TO PROTOCOL 
TUMOR INCIDENCE AUTOLYSIS 
NECROPSY, NO AUTOLYSIS, HO l'tiCROSCOPIC EXAI'tiNATIOH AHit1AL MISSING 

HO NECROPSY PERFORMED 
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APPENDIX C 

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC 

LESIONS IN RATS ADMINISTERED 


ALLYL ISOTHIOCYANATE BY GAVAGE 
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TABLEC1. 


SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS 

ADMINISTERED ALLYL ISOTHIOCYANATE IN CORN OIL BY GAVAGE 


VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

ANIMALS 
ANIMALS 
ANIMALS 

INITIALLY IN STUDY 
NECROPSIED 
EXAMINED HISTOPATHOLOGICALLY 

50 
50 
50 

50 
50 
50 

50 
50 
50 

INTEGUMENTARY SYSTEM 

MSKIH 
EPIDERMAL INCLUSION CYST 

(50) 
3 (6") 

(50) 
1 (2") 

(50)
3 CU) 

IESUBCUT TISSUE 
HEMATOMA, NOS 
GRANULOMA, FOREIGN 
FIBROSIS 

BODY 

(50) 

1 (2")
1 (2") 

(50) 
1 (2") 

(50) 

RESPIRATORY SYSTEM 

I LUNG 
EDEMA, NOS 
PNEUMONIA, ASPIRATION 
INFLAMMATION, SUPPURATIVE 
BRONCHOPNEUMONIA, CHRONIC 
CHOLESTEROL DEPOSIT 
HYPERPLASIA, ADEHOMATOUS 
HYPERPLASIA, ALVEOLAR EPITHELIUM 
METAPLASIA, OSSEOUS 

(49) 
1 (2") 
1 (2")
2 (4Y,) 

(49) 

3 CU> 

(48) 

4 (8") 

(2Y.) 
C2X> 
C2Y.> 
(2") 

HEMATOPOIETIC SYSTEM 

IBOHE MARROW 
HYPERPLASIA, NOS 
MYELOFIBROSIS 

ISPLEEH 
CONGESTION, NOS 
FIBROSIS, MULTIFOCAL 
METAMORPHOSIS FATTY 
HEMOSIDEROSIS 

(48) 
2 (4")
1 (2") 

(50) 
2 (4") 
1 (2")
1 <2Y.> 

20 ( 40j0 

<49) 

(49) 

20 (4120 

(50) 

(50) 

7 (14") 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
MHUMBER OF ANIMALS NECROPSIED 
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL 

ANGIECTASIS 1 (2")
HYPERPLASIA, LYMPHOID 2 (4")
HEMATOPOIESIS 1 (2") 

ILYMPH NODE (50)
HYPERPLASIA, NOS 1 (2") 

#MANDIBULAR L. NODE (50)
HYPERPLASIA, PLASMA CELL 


IMESEHTERIC L. NODE (50)

HEMORRHAGE, CHRONIC 
INFLAMMATION, GRANULOMATOUS 
ANGIECTASIS 1 (2") 

#INGUINAL LYMPH NODE (50)
HYPERPLASIA, DIFFUSE 


#PANCREAS (50) 

. HYPERPLASIA, LYMPHOID 1 (2") 

CIRCULATORY SYSTEM 


IHEART (50)

MINERALIZATION 1 (2")
INFLAMMATION, CHRONIC 
INFLAMMATION, CHRONIC FOCAL 1 (2")
FIBROSIS, FOCAL 23 C4U> 

IMYOCARDIUM (50)
INFLAMMATION, CHRONIC 
INFLAMMATION, CHRONIC FOCAL 


*DESCENDING THORACIC (50)

ARTERIOSCLEROSIS, NOS 1 (2") 

*MESENTERIC ARTERY (50)
INFLAMMATION, CHRONIC 


IPANCREAS (50)

PERIARTERITIS 

DIGESTIVE SYSTEM 

ISALIVARY GLAND (49)
FIBROSIS, FOCAL 

:1 HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
* HUMBER OF ANIMALS NECROPSIED 

LOW DOSE 

2 (4") 

(50) 

(50)

1 ( 2~0 


(50) 

(50) 

<50) 

(50) 

1 C2X)
23 (46:() 

(50) 
2 C4X) 

(50) 

(50) 

(50) 

(50) 
1 <?X> 

HIGH DOSE 

(50) 

(50) 

(50) 

(50) 

(49) 

(50) 

1 (2") 
19 (38") 

(50) 
5 (10")
1 C2X> 

(50) 

(50) 
1 (2") 

(49) 

(50) 
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 

ATROPHY, FOCAL 

ILIVER 
CONGESTION, ACUTE 
INFLAMMATION, GRANULOMATOUS 
NECROSIS, ZONAL 
CYTOPLASMIC VACUOLIZATION 
CYTOLOGIC ALTERATION, NOS 
ANGIECTASIS 


ILIVER/CENTRILOBULAR

CYTOPLASMIC VACUOLIZATION 

IBILE DUCT 
HYPERPLASIA, NOS 
HYPERPLASIA, FOCAL 

IPANCREAS 
CYST, NOS 
ATROPHY, FOCAL 


IPANCREATIC ACINUS 

ATROPHY, NOS 


IGASTRIC SUBMUCOSA 

FIBROSIS 


ICOLOH 

PARASITISM 

URINARY SYSTEM 

IKIDHEY 
INFLAMMATION, CHRONIC 
NEPHROSIS, NOS 
PIGMENTATION, NOS 


IKIDNEY/TUBULE

DEGENERATION, HYALINE 


IURINARY BLADDER 

INFLAMMATION, HEMORRHAGIC 
HYPERPLASIA, NODULAR 
I:IXe!;BeLUUI ~;eUI:Ii;LUL 

I HUMBER OF ANIMALS WITH TISSUE 
M HUMBER OF ANIMALS NECROPSIED 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

1 (2:() 

(50) 

1 (2")
2 ( 4")
3 (6'() 

(50) 

4 CU> 

(50) 
1 (2")
1 (2") 

1 (2")
2 (4)0 

(50) (50)
1 (2)0 

(50) 

(50) 
11 C22"> 
14 C2U> 

(50) 
32 (64")

1 (2l0 

(50) 
10 (20") 

1 (2") 

(50) (50) (49)
1 (2:() 

4 (8") 5 (10") 1 (2") 

(50) 
1 (2'0 

(50) (49) 

(49) (50) 
1 (2") 

(49) 

(48) (49)
1 (2:() 

(49) 
1 (2") 

(50) 
40 (80") 

(50) 
23 C4U)

1 (2")
1 (2") 

(50) 
20 (40")

1 (2") 

(50) 
1 (2") 

(50) (50) 

(49) (49) (49) 

1 ~Z~2 
1 (2") 
~ '1Z~2 

EXAMINED MICROSCOPICALLY 
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

ENDOCRINE SYSTEM 

#PITUITARY 
AHGIECTASIS 


(47) (49) 	
I (2") 

(49) 
I (2") 

#ADRENAL 

CYST, NOS 
CYTOPLASMIC VACUOLIZATION 


(50) (50) 	
I (2")
1 C2X) 

(50) 

IIADREHAL CORTEX 

CYTOPLASMIC VACUOLIZATION 
AHGIECTASIS 


(50) 

1 C2X> 

(50) 	
2 (4") 

(50) 

#ADRENAL MEDULLA 

NECROSIS, NOS 
HYPERPLASIA, FOCAL 


(50) 

2 (4l0 

(50) 	
1 (2") 

(50) 

#THYROID 

CYSTIC FOLLICLES 
HYPERPLASIA, C-CELL 


(48) 
7 (15X) 

(50) 	
1 (2") 
3 ( 6") 

(50) 
1 C2X> 

#PARATHYROID 

HYPERPLASIA, NOS 

(42) (50) (45) 

REPRODUCTIVE SYSTEM 

*MAMMARY GLAND 
CYSTIC DUCTS 
HYPERPLASIA, NOS 
ADEHOSIS 


(50) 
13 (26l0 

3 	 (6l0 

(50) 
15 	 (30") 

(50) 
6 ( 12l0 
1 C2X> 

MPEtHS 

PROLAPSE 


(50) 
1 (2") 

(50) (50) 

*PREPUTIAL GLAND 

CYST, NOS 
CYSTIC DUCTS 
INFLAMMATION, ACUTE 
INFLAMMATION, ACUTE SUPPURATIVE 
INFLAMMATION ACUTE AND CHRONIC 
INFLAMMATION, CHRONIC SUPPURATIV 
HYPERPLASIA, NOS 
HYPERPLASIA. CYSTIC 

(50) 

6 	 C 12X) 

C2X) 

(50) 	
I ( 2") 
3 	 (6X) 

I (2") 

(50) 
2 ( 4X) 
1 C2X> 

1 C2X> 

II HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
* 	HUMBER OF ANIMALS NECROPSIED 
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

IPROSTATE 
INFLAMMATION, 
INFLAMMATION, 
INFLAMMATION, 

SUPPURATIVE 
ACUTE SUPPURATIVE 
CHRONIC FOCAL 


(49) 

10 czo:o 
(49)

1 C2X)
4 (~) 

(49) 

1 C2X> 

IIPROSTATIC GLAND (49) 
ABSCESS, CHRONIC 

(49)

1 <2") 

(49) 

MSEMINAL VESICLE (50) 
DILATATION, NOS 
CYST, NOS 
INFLAMMATION, ACUTE FOCAL 
GRANULOMA, SPERMATIC 


(50)
1 C2l0 

(50) 
1 (2") 

ITESTIS (50) 
ATROPHY, HOS 

(50)

1 C2X) 

(49) 

NERVOUS SYSTEM 

IBRAIN/MENINGES (50) 
INFLAMMATION, CHRONIC FOCAL 


(49) (50) 
1 (2") 

IHYPOTHALAMUS (50) 
HEMORRHAGE 

(49)
 (50) 

SPECIAL SENSE ORGANS 

MEYE (50) 
RETINOPATHY 9 (18") 
CATARACT 7 (14") 

(50)
6 (12")
6 C12X> 

(50) 
39 (78")
13 C26X) 

MUSCULOSKELETAL SYSTEM 

MSKELETAL MUSCLE (50) 
DEGENERATION, NOS 1 (2") 

(50) (50) 

BODY CAVITIES 

MMESEHTERY (50) 
INFLAMMATION ACUTE AND CHRONIC 

(50)
1 C2X> 

(50) 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M HUMBER OF ANIMALS NECROPSIED 
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

NECROSIS, FAT 
AHGIECTASIS 

14 (28%) 9 (18%) 8 (16%) 
1 (2%) 

ALL OTHER SYSTEMS 

HONE 

SPECIAL MORPHOLOGY SUMMARY 

HONE 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M HUMBER OF ANIMALS NECROPSIED 
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TABLE C2. 


SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS 

ADMINISTERED ALLYL ISOTHIOCYANATE IN CORN OIL BY GAVAGE 


VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

ANIMALS INITIALLY IN STUDY 50 50 50 
ANIMALS NECROPSIED 50 50 50 
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 50 

INTEGUMENTARY SYSTEM 

MSKIN 
INFLAMMATION, SUPPURATIVE 
INFLAMMATION, ACUTE FOCAL 
INFLAMMATION ACUTE AND CHRONIC 
INFLAMMATION, CHRONIC 

(50) (50) 

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

(50) 

MSUBCUT TISSUE 
EPIDERMAL INCLUSION CYST 
INFLAMMATION, CHRONIC FOCAL 

(50) 
1 (2%) 
1 (2%) 

(50) (50) 

RESPIRATORY SYSTEM 

ILUNG 
EPIDERMAL INCLUSION CYST 
CONGESTION, NOS 
HEMORRHAGE 
PROTEINOSIS, ALVEOLAR 
CHOLESTEROL DEPOSIT 
HYPERPLASIA, ALVEOLAR EPITHELIUM 

(50) 

1 (2l0 

(50) 

1 (2l0 
2 (4%) 
1 (2%) 

(50) 
1 (2l0 

HEMATOPOIETIC SYSTEM 

#SPLEEN 
INFLAMMATION, CHRONIC 
FIBROSIS, FOCAL 
HEMOSIDEROSIS 
ANGIECTASIS 
HEMATOPOIESIS 

(50> 

1 C2%)
30 C60%) 

1 (2%> 

(50) 

30 (60%) 

1 (2%) 

(50) 
1 (2%) 

27 (54%) 
1 (2:1,) 

IMEDIASTINAL L.NODE 
HEMOSIDEROSIS 

(50)
1 C2%) 

(50) (50) 

I NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
IE NUMBER OF ANIMALS NECROPSIED 
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL 

IPANCREATIC L.NODE 	 (50)
ANGIECTASIS 


IPEYER'S PATCH (49)

HYPERPLASIA, LYMPHOID 

CIRCULATORY SYSTEM 

IHEART (50)
INFLAMMATION, CHRONIC FOCAL 	 1 (2~0
FIBROSIS, FOCAL 10 (20") 

IMYOCARDIUM (50)
INFLAMMATION, CHRONIC 


*MESENTERIC ARTERY (50)

HEMORRHAGE 


MMESEHTERY (50)

PERIARTERITIS 


IKIDHEY/GLOMERULUS (50)

EMBOLISM, NOS 


IADREHAL (50)

EMBOLISM, NOS 

DIGESTIVE SYSTEM 

I LIVER (50)
NECROSIS, FOCAL 
NECROSIS, ZONAL 
CYTOPLASMIC VACUOLIZATION 
CYTOLOGIC ALTERATION, NOS 	 3 CU>
HYPERPLASIA, NOS 


IBILE DUCT (50)

HYPERPLASIA, NOS 	 8 ( 16:() 
HYPERPLASIA, FOCAL 12 (24") 

IPAHCREAS (49) 
INFLA~~ATlQHI ~~BQHl~ 1 ~n2 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M HUMBER OF ANIMALS NECROPSIED 

LOW DOSE HIGH DOSE 

(50) (50) 

(48) 	 (48) 
1 (2") 

(50) 	 (50) 
1 (2") 1 (2")
8 ( 16") 8 	 (16") 

(50) 	 (50) 
2 ( 4") 

(50) 	 (50)
1 (2") 

(50) 	 (50)
1 (2") 

(50) 	 (50)
1 (2") 

(50) 	 (50) 
1 (2") 

(50) 	 (50) 
1 (2")
1 (2") 

2 (4") 3 CU)
1 	(2") 

(50) 	 (50)
21 (42") 23 C4U)

4 (8") 1 ( 2") 

(49) 	 (50) 
1 ~ Z1H 
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 

------------------------------------------------------------------------------------------------
VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

INFLAMMATION, CHRONIC 
FIBROSIS, FOCAL 
ATROPHY, NOS 
ATROPHY, FOCAL 

FOCAL 
1 ( 2X)

3 <U> 

1 C2X> 

1 ( 2X) 
3 C6X) 

1 C2X) 
1 C2X> 

ICOLON 
PARASITISM 

(49)
1 <2X > 

C47) (49) 
1 C2X> 

URINARY SYSTEM 

IKIDHEY 
INFLAMMATION, CHRONIC 
FIBROSIS, FOCAL 
NEPHROSIS, NOS 
PIGMENTATION, NOS 


(50)
1 C2X> 
1 C2X> 

(50)
2 C4X) 
1 C2X) 

1 ( 2X > 

(50) 

1 <2X) 

IURINARY BLADDER 
HYPERPLASIA, EPITHELIAL 

(49)
 (49) (50) 
1 ( 2X > 

ENDOCRINE SYSTEM 

IPITUITARY 
CYST, NOS 
HEMOSIDEROSIS 
ANGIECTASIS 

(49)
1 C2X> 
1 C2X> 
2 C4X) 

(50) 

3 CU) 

(50) 

1 ( 2X) 

IADREHAL 
CYTOPLASMIC VACUOLIZATION 
AHGIECTASIS 


(50) C50) 

1 C2X) 

(50)
2 C4X> 

IADRENAL CORTEX 
CYTOPLASMIC VACUOLIZATION 
ANGIECTASIS 


(50)

5 (1QX)

(50)
6 (12X) 

(50) 
3 C6X > 
I C2X> 

ITHYROID 
ULTIMOBRANCHIAL CYST 
CYSTIC FOLLICLES 
FOLLICULAR CYST, NOS 
ATROPHY, CYSTIC 
HYPERPLASIA, EPITHELIAL 
HYPERPLASIA, C-CELL 

(50)


2 C4X)

C48> 

1 C2X) 

1 C2X) 

1 C2X> 

(50) 
1 C2X > 

I (2X>
1 C2X> 

REPRODUCTIVE SYSTEM 

III"'AMMARY GLAND 
CYSTIC DUCTS 

(50)
30 C60X) 

(50)
30 C60X> 

(50)
36 C72X> 

I HUMBER OF ANIMALS 
II HUMBER OF ANIMALS 

WITH 
NECR

TISSUE 
OPSIED 

EXAMINED MICROSCOPICALLY 
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

HYPERPLASIA,
HYPERPLASIA,
ADENOSIS 

NOS 
CYSTIC 

5 (10%) 9 ( IU) 
3 
5 

(6%) 
(10Y.) 

HPREPUTIAL GLAND 
CYSTIC DUCTS 
INFLAMMATION, ACUTE 
HYPERPLASIA, NOS 

SUPPURATIVE 

(50) 
1 (2%) 

1 C2Y.) 

(50) 
6 (12%) 
3 (6%) 
1 (2%) 

(50) 
2 C4X) 
1 C?Y.> 
1 C2Y.) 

!!CLITORAL GLAND 
CYST, NOS 
CYSTIC DUCTS 
INFLAMMATION, ACUTE SUPPURATIVE 

(50) {50) 

1 (2%) 
1 (2%) 

{50) 

1 C2X) 

#UTERUS 
HEMATOMETRA 
HYPERPLASIA,
ANGIECTASIS 

EPITHELIAL 

(50) 
1 C2X) 

(49) 
1 ( 2Y.) 

(50) 
1 C2X) 

1 C?Y.) 

IUTERUS~ENDOMETRIUM 
EDEMA, NOS 
HEMATOMETRA 
INFLAMMATION, NOS 
INFLAMMATION, ACUTE 
HYPERPLASIA, NOS 
HYPERPLASIA, CYSTIC 

SUPPURATIVE 

(50) 

1 C?Y.> 
9 ( 18!() 

(49) 
1 (2Y.) 
2 ( 4Y.) 
1 (2%) 

5 ( 10~0 

(50) 

3 CU) 
2 C4X) 

#ENDOMETRIAL GLAND 
HYPERPLASIA, CYSTIC 

(50) (49) 
1 C?X) 

(50) 

IIOVARY 
CYST, NOS 
FOLLICULAR CYST, NOS 

(50)
3 (6:{) 

(50) 

1 CU> 

(50)
I (2Y.) 

NERVOUS SYSTEM 

#CEREBRAL VENTRICLE 
HYDROCEPHALUS, HOS 

(50) (50) (50) 
1 ( 2Y.) 

SPECIAL SENSE ORGANS 

IE EYE 
RETINOPATHY 

(50) 
4 en> 

(50) 
35 UQY.l 

(50)
11 C22lp 

I NUMBER* NUMBER 
OF 
OF 

ANIMALS 
ANIMALS 

WITH TISSUE 
NECROPSIED 

EXAMINED MICROSCOPICALLY 
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 
----------------------------------~~------------------------------------------------------------

CATARACT 


II EYE/RETINA

DEGENERATION, NOS 


II EYELID 

INFLAMMATION, CHRONIC FOCAL 

MUSCULOSKELETAL SYSTEM 

IE STERNUM 
CYST, NOS 

BODY CAVITIES 

IIMEDIASTINAL PLEURA 
HEMORRHAGE 


*MESENTERY 

MINERALIZATION 
HEMORRHAGE 
FIBROSIS, FOCAL 
NECROSIS, FAT 

ALL OTHER SYSTEMS 

NONE 

SPECIAL MORPHOLOGY SUMMARY 

HO LESION REPORTED 

I NUMBER OF ANIMALS WITH TISSUE 
II NUMBER OF ANIMALS NECROPSIED 

VEHICLE 
CONTROL LOW DOSE 

2 (4):) 33 	 (66):) 

(50) 	 (50) 
1 C2r.> 

(50) 	 (50) 
1 C2r.> 

(50) (50) 

(50) 	 (50)
I (2%) 

(50) (50>
I (2%) 

I (2%) 
8 (16r.> 18 (36r.) 

3 

EXAMINED MICROSCOPICALLY 

HIGH DOSE 

9 (18%) 

(50) 

(50) 

(50) 

(50) 

(50) 

13 (26):) 
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APPENDIX D 

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC 

LESIONS IN MICE ADMINISTERED 


ALLYL ISOTHIOCYANATE BY GAVAGE 
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------------------------------------------------------------------------------------------------

ANIMALS INITIALLY IN STUDY 
ANIMALS NECROPSIED 
ANIMALS EXAMINED HISTOPATHOLOGICALLY 

INTEGUMENTARY SYSTEM 

liSKIH 
ULCER, FOCAL 
INFLAMMATION, ACUTE/CHRONIC
INFLAMMATION, CHRONIC 
FIBROSIS 
FIBROSIS, FOCAL 

liSUBCUT TISSUE 
INFLAMMATION, SUPPURATIVE 
INFLAMMATION, CHRONIC SUPPURATIV 
INFLAMMATION, FOCAL GRAHULOMATOU 
INFLAMMATION, PYOGRAHULOMATOUS 
NECROSIS, FOCAL 
NECROSIS, FAT 
FOREIGN MATERIAL, NOS 

RESPIRATORY SYSTEM 

#LUNG/BRONCHIOLE
HYPERPLASIA, NOS 


I LUNG 

EDEMA, NOS 
HEMORRHAGE 
BRONCHOPNEUMONIA, FOCAL 
LYMPHOCYTIC INFLAMMATORY IHFILTR 
INFLAMMATION, INTERSTITIAL 
BRONCHOPNEUMONIA SUPPURATIVE 
INFLAMMATION, ACUTE/CHRONIC
PNEUMONIA, CHRONIC MURINE 
INFLAMMATION, CHRONIC FOCAL 
INFLAMMATION, GRANULOMATOUS 

I NUMBER OF ANIMALS WITH TISSUE EXAMINED 
ll HUMBER OF ANIMALS NECROPSIED 

TABLE D1. 


SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE 

ADMINISTERED ALLYL ISOTHIOCYANATE IN CORN OIL BY GAVAGE 


VEHICLE 
CONTROL 

50 
50 
50 

(50) 

1 (2%) 

(50) 

1 (2%) 

(50) 
2 (4%) 

(50) 

2 (4%)
2 (4%) 

1 C2%) 

1 (2%) 
3 (6%) 

1 C2j0 

MICROSCOPICALLY 

LOW DOSE 

50 
50 
50 

(50) 

1 (2%) 

(50) 

1 C2%) 

1 (2%) 

{50) 

(50) 

1 .(2%) 

2 ( 4%) 

HIGH DOSE 

50 
50 
50 

(50) 

(50) 
1 (2%)
2 (4%) 

3 (6%) 

(50) 
1 (2%) 

(50) 
1 (2%) 

1 (2%) 

(2%)
(2%) 
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TABLE 01. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

INFLAMMATION, FOCAL GRAHULOMATOU 
REACTION, FOREIGN BODY 
CHOLESTEROL DEPOSIT 
HYPERPLASIA, ADEHOMATOUS 
HYPERPLASIA, ALVEOLAR EPITHELIUM 

HEMATOPOIETIC SYSTEM 

*MULTIPLE ORGANS 
HYPERPLASIA, HEMATOPOIETIC 
HYPERPLASIA, LYMPHOID 


ISPLEEH 

AHGIECTASIS 
HYPERPLASIA, LYMPHOID 
HEMATOPOIESIS 


IMAHDIBULAR L. NODE 

HYPERPLASIA, LYMPHOID 


IMESEHTERIC L. NODE 

HEMORRHAGE 
AHGIECTASIS 
HYPERPLASIA, LYMPHOID 
HEMATOPOIESIS 


IIHGUIHAL LYMPH NODE 

HYPERPLASIA, LYMPHOID 


ILUHG/BROHCHUS

HYPERPLASIA, LYMPHOID 


IPEYER'S PATCH 

HYPERPLASIA, LYMPHOID 


I THYMUS 

CYST, NOS 
ATROPHY, NOS 
HYPERPLASIA, LYMPHOID 

CIRCULATORY SYSTEM 

IILIAC LYMPH NODE 
LYMPHANGIECTASIS 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED* HUMBER OF ANIMALS NECROPSIED 

VEHICLE 

CONTROL 


3 (6)0
1 (2l0 

8 
3 

(50)
1 
1 

(49) 

1 
2 

(50) 

(50)
2 
1 
2 

(50) 
2 

(50) 

(45)
5 

(41) 
I 

C50) 

MICROSCOPICALLY 

(16l0
(6l0 

(2%) 
(2%) 

( 2X) 
(4l0 

(4%)
(2%)
( 4%) 

C4X) 

( 11%) 

(2%) 

LOW DOSE 

2 (4%)
12 C 2'4X) 

1 (2%) 

(50) 

(48) 
I C2X) 

(49) 

(49) 

I C2X)
1 (2%) 

(49) 

(50) 

(42) 
4 ( 1 OX> 

(48) 

I (2%) 

(49) 

HIGH DOSE 

15 (30%)
2 (4%) 

(50) 

(50) 

1 (2%) 

(49) 
1 C2X) 

(49) 

1 (2%)
2 (4%) 

(49) 
I C2X) 

(50) 

(45)
2 (4%) 

(46) 

I (210 

(49) 
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TABLE 01. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

IAURICULAR APPENDAGE 
PERIARTERITIS 


IMYOCARDIUM 

INFLAMMATION, NECROTIZING 
INFLAMMATION, ACUTE/CHRONIC
INFLAMMATION, CHRONIC FOCAL 


*BLOOD VESSEL 

DEGENERATION PIGMENTARY 


II AORTA 

CALCIFICATION, FOCAL 


IILIVER 

THROMBOSIS, NOS 


MMESEHTERY 

PERIARTERITIS 


IKIDHEY 

PERIARTERITIS 

DIGESTIVE SYSTEM 

ISALIVARY GLAND 
HEMORRHAGE 
INFLAMMATION, GRANULOMATOUS 
FIBROSIS, FOCAL 
CHOLESTEROL DEPOSIT 


I LIVER 

INFLAMMATION, ACUTE FIBRINOUS 
INFLAMMATION, ACUTE/CHRONIC
INFLAMMATION, CHRONIC SUPPURATIV 
NECROSIS, NOS 
NECROSIS, COAGULATIVE 
CYTOPLASMIC CHANGE, NOS 
CYTOPLASMIC VACUOLIZATION 
FOCAL CELLULAR CHANGE 
HYPERPLASIA, FOCAL 


ILIVER/CEHTRILOBULAR

CYTOPLASMIC VACUOLIZATION 

tl HUMBER OF ANIMALS WITH TISSUE EXAMINED 
II HUMBER OF ANIMALS NECROPSIED 

VEHICLE 
CONTROL 

(50) 

(50) 

2 C4Y.> 

(50) 
1 (2Y.) 

(50)
1 (2Y,) 

(49) 
1 (2Y,) 

(50) 

(49)
1 (2Y,) 

(50)
1 (2Y,)
1 (2Y,) 

1 (2Y,) 

(49) 
1 C2Y.> 
1 C2Y.) 
1 C2Y.> 

1 C2Y.> 

2 (4Y,)
1 (2Y,) 

(49)
2 (4Y,) 

MICROSCOPICALLY 

LOW DOSE 

(50) 

(50) 

(50) 

(50) 

•(49) 

<50) 

(49) 

(49) 

(49) 

1 C2Y.> 

4 C8Y.)
1 C2Y.) 

(49)
4 (8Y.) 

HIGH DOSE 

(50) 

(50)
1 C2Y.) 
1 C2Y.) 

(50) 

(50) 

(50) 

(50)
1 C2Y.) 

(50) 
1 C2Y.> 

(50) 

1 <2Y.) 

(50) 

C2Y.> 
C2Y.> 

10 (20Y.) 
2 C4Y.) 

(50) 
3 wo 
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TABLE 01. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

MGALLBLADDER 
HYPERPLASIA, NOS 

IBILE DUCT 
CYST, NOS 

I ESOPHAGUS 
INFLAMMATION, CHRONIC 
INFLAMMATION, GRANULOMATOUS 

IGASTRIC MUCOSA 
EPIDERMAL INCLUSION CYST 

I ILEUM 
DIVERTICULUM 

(50) 
1 (2:() 

(49) 

(50) 

3 ( 6:() 

(49) 
1 (2:() 

(45) 

(50) 

(49) 
1 ( 2:C) 

(50)
1 (2:() 
1 (2:() 

(48) 

(42) 
1 (2:() 

(50) 

(50) 

(49) 

1 (2:() 

(48) 

(45) 

URINARY SYSTEM 

IKIDNEY 
PYELONEPHRITIS, FOCAL 
INFLAMMATION, INTERSTITIAL 
PYELONEPHRITIS, ACUTE/CHRONIC
NEPHROPATHY 
DEGENERATION PIGMENTARY 
NEPHROSIS, NOS 
METAPLASIA, OSSEOUS 

IKIDHEY/PELVIS
LYMPHOCYTIC INFLAMMATORY IHFILTR 

(49) 
1 (2:() 
1 (2:() 

3 ( 6:() 
1 ( 2l0 

(49) 

(49) 

1 (2:() 

(49) 
1 (2:() 

(50) 

2 (4:() 

1 (2:() 

(50) 

ENDOCRINE SYSTEM 

IPITUITARY 
CYST, NOS 

IADREHAL 
CYTOLOGIC AL TERATIOH, NOS 

(46)
1 (2:() 

(47) 

(46) 

(49) 

(46) 

(50) 

IADREHAL MEDULLA 
HYPERPLASIA, NOS 

ITHYROID 
"X::iiU: E!lLLI"L~:i 

I HUMBER OF ANIMALS WITH TISSUE 
II NUMBER OF ANIMALS NECROPSIED 

(47) 

(50) 

EXAMINED MICROSCOPICALLY 

(49) 

(45) 
1 ~2~2 

(50) 
1 C2Y.) 

(50) 
1 {2~2 
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------------------------------------------------------------------------------------------------

FOLLICULAR CYST, NOS 
INFLAMMATION, SUPPURATIVE 
REACTION, FOREIGN BODY 
DEGENERATION, CYSTIC 
HYPERPLASIA, FOLLICULAR-CELL 


ITHYROID FOLLICLE 

HYPERPLASIA, CYSTIC 

REPRODUCTIVE SYSTEM 

IEPREPUTIAL GLAND 
EPIDERMAL INCLUSION CYST 
CYSTIC DUCTS 
INFLAMMATION, SUPPURATIVE 
ABSCESS, NOS 
INFLAMMATION, CHRONIC 
INFLAMMATION, CHRONIC SUPPURATIV 


IPROSTATE 

INFLAMMATION, SUPPURATIVE 
HYPERPLASIA, EPITHELIAL 


IT ESTIS 

NECROSIS, FOCAL 
ATROPHY, NOS 
HYPERPLASIA, INTERSTITIAL CELL 

IEEPIDIDYMIS 
ULCER, NOS 

NERVOUS SYSTEM 

IBRAIH 
CORPORA AMYLACEA 

SPECIAL SENSE ORGANS 

IEEYE 
ATROPHY, NOS 


IEEYEIRETIHA 

DEGENERATION, NOS 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED 
IE 	 HUMBER OF ANIMALS NECROPSIED 

TABLE 01. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL 

2 	 (4)0 
1 	C2X> 
1 	C2X> 
1 	C2X> 

(50)
1 C2X> 

(50) 

2 	 C4X> 

1 	C2X) 

(50)
1 C2X> 

(50)
1 C2X> 
1 C2X> 

(50) 

(50) 

(50)
1 	C2X) 

(50)
1 	C?X> 

MICROSCOPICALLY 

LOW DOSE 

(45) 

(50)
1 C2X> 
2 C4X) 

1 C2X) 

1 C2X> 

(50) 

(50) 

1 	C2X> 

(50)
1 (2") 

(50) 
1 (2") 

(50) 

(50) 

HIGH DOSE 

1 C2X) 

(50) 

(50) 

6 C12X> 
1 	C2X) 

C2X> 
C2X) 

(50) 

1 (2%) 

(50) 

(50) 

(50) 

(50) 

(50) 
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TABLE 01. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

MUSCULOSKELETAL SYSTEM 


MINTERCOSTAL MUSCLE (50) (50) (50)

INFLAMMATION, NECROTIZING 1 C2r.> 

BODY CAVITIES 


MMEDIASTINUM (50) (50) (50)

INFLAMMATION, GRANULOMATOUS 1 (2~0 
INFLAMMATION, FOCAL GRAHULOMATOU 1 (2)1,) 1 (2)1,) 


MPERICARDIUM C50> (50) (50)

EDEMA, NOS 1 (2)1,) 
REACTION, FOREIGN BODY 1 (2)1,)
NECROSIS, FAT 1 (2)1,) 


MMESEHTERY (50) (50) (50)

HEMORRHAGIC CYST 1 (2)1,)
STEATITIS 2 ( 4)1,) 2 (4)1,)
LYMPHOCYTIC INFLAMMATORY IHFILTR 1 (2l0
NECROSIS, FAT 2 ( 4)'.) 1 (2)1,) 3 (6)1,) 

ALL OTHER SYSTEMS 


MMULTIPLE ORGANS (50) (50) (50)

ULCER, FOCAL 1 (2)1,) 
INFLAMMATION, SUPPURATIVE 1 (2)1,) 1 (2)0
INFLAMMATION, GRANULOMATOUS 1 C2l0 


OMENTUM 

STEATITIS 

SPECIAL MORPHOLOGY SUMMARY 

HO LESION REPORTED 10 5 
AUTO/NECROPSY/NO HISTO. 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M HUMBER OF ANIMALS NECROPSIED 
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TABLE 02. 


SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE 

ADMINISTERED ALLYL ISOTHIOCYANATE IN CORN OIL BY GAVAGE 


------------~-----------------------------------------------------------------------------------
VEHICLE 
CONTROL 

ANIMALS 
ANIMALS 
ANIMALS 

INITIALLY IN STUDY 
NECROPSIED 
EXAMINED HISTOPATHOLOGICALLY 

so 
so 
so 

INTEGUMENTARY SYSTEM 

IISKIN 
EPIDERMAL INCLUSION CYST 

(50) 

INFLAMMATION, GRANULOMATOUS 

IISUBCUT TISSUE 
ABSCESS, NOS 
INFLAMMATION, FOCAL GRANULOMATOU 
REACTION, FOREIGN BODY 
INFLAMMATION, PYOGRAHULOMATOUS 
CHOLESTEROL DEPOSIT 

(50) 

RESPIRATORY SYSTEM 

ITRACHEA 
PENETRATING WOUND 

(47) 

ILUHG/BRONCHIOLE
HYPERPLASIA, NOS 

(47) 

ILUHG 
HEMORRHAGE 

C47) 

INFLAMMATION, INTERSTITIAL 
PNEUMONIA, ASPIRATION 
INFLAMMATION, SUPPURATIVE 
BRONCHOPNEUMONIA SUPPURATIVE 

1 C2X) 

PNEUMONIA, CHRONIC MURINE 
INFLAMMATION, GRANULOMATOUS 
INFLAMMATION, FOCAL GRAHULOMATOU 
CHOLESTEROL DEPOSIT 

4 C9X) 

HYPERPLASIA,
HYPERPLASIA, 

ADEHOMATOUS 
ALVEOLAR EPITHELIUM 

3 C6Y.)
1 C?:O 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
II HUMBER OF ANIMALS NECROPSIED 

LOW DOSE 

so 
50 
so 

(50) 

1 

(50)
1 

1 
1 
1 

(47)
1 

(49)
1 

(49) 
1 

1 

1 

1 
2 
2 

(2):) 

(2):) 

(2Y,) 
(2Y.)
(2Y.) 

C2Y.) 

(2Y,) 

C2X> 

C2X) 

(2Y,) 

C2Y.)
C4Y.)
(4Y,) 

HIGH DOSE 

so 
49 
49 

(49)
1 (2):) 

(49) 

1 (2Y,) 

1 (2Y,) 

(48) 

(49) 

(49) 
1 C2Y.> 
2 C4Y.) 

1 (2Y,) 
1 C2Y.) 
2 (4Y,) 
1 C2Y.> 
2 C4Y.)
1 (2Y,) 
3 (6Y,) 
1 (2Y.) 
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TABLE 02. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

HEMATOPOIETIC SYSTEM 

IBRAINIMENINGES 
HYPERPLASIA, LYMPHOID 


MMULTIPLE ORGANS 

HYPERPLASIA, HEMATOPOIETIC 
HYPERPLASIA, LYMPHOID 
HEMATOPOIESIS 


IBONE MARROW 

HYPERPLASIA, NOS 
MYELOFIBROSIS 
HYPERPLASIA, HEMATOPOIETIC 
HYPERPLASIA, GRANULOCYTIC 
HYPERPLASIA, RETICULUM CELL 

ISPLEEH 
HYPERPLASIA, NOS 
HYPERPLASIA, HEMATOPOIETIC 
HYPERPLASIA, LYMPHOID 
HEMATOPOIESIS 
MYELOPOIESIS 


ISPLENIC CAPSULE 

INFLAMMATION, CHRONIC FOCAL 

ILYMPH NODE 
HYPERPLASIA, NOS 


IMANDIBULAR L. NODE 

HYPERPLASIA, LYMPHOID 


ICERVICAL LYMPH NODE 

HYPERPLASIA, LYMPHOID 


IPAHCREATIC L.HODE 

HYPERPLASIA, NOS 


IMESENTERIC L. NODE 

HEMORRHAGIC CYST 
INFLAMMATION, GRANULOMATOUS 

IRENAL LYMPH NODE 
HYPERPLASIA I NOS 

I HUMBER OF ANIMALS WITH TISSUE 
M HUMBER OF ANIMALS NECROPSIED 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

(50) 
1 (2") 

(50) (49) 

(50)
3 CUl 
2 (4") 

(50) 

1 (2") 

(49) 

1 C2X) 

(49) 
2 (4") 

1 (2") 

(49) 
2 (4")
4 ( 8")
2 (4l0 
1 ( 2l0 

(49)
1 (2,.) 

1 C2X)
4 C8Xl 

(47) 

2 ( 4") 
3 ( 6") 

(48)
1 (2,.) 

4 car.> 
10 (21") 

(49) 

1 (2)l) 
2 ( 4")
5 (10,.) 

(47) (48) 
1 (2") 

(49) 

(50) 
1 (2") 

(47) (49) 

(50) (47)
1 C2X) 

(49) 

(50) (47) (49)
1 C2X> 

(50) (47) (49)
1 C2Xl 

(50) (47)
1 C2Xl 
1 C2Xl 

(49) 

(50) 
1 (2l0 

(47) (49) 

EXAMINED MICROSCOPICALLY 
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TABLE 02. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

\IEHICLE 
CONTROL LOW DOSE HIGH DOSE 

HYPERPLASIA, LYMPHOID 3 C6Y.) 

IILIAC LYMPH NODE 
AHGIECTASIS 

(50) (47) (49) 

ILUHG/BROHCHUS
HYPERPLASIA, LYMPHOID 

(47) (49) (49) 

ILUHG 
HYPERPLASIA, LYMPHOID 

(47) (49) 
1 (2") 

(49) 
1 C2Y.) 

ILIVER 
LEUKOCYTOSIS,
HEMATOPOIESIS 
MYELOPOIESIS 

NOS 
(50) 

1 C2Y.) 
1 C2Y.) 

(49) 

4 (8Y,) 

(49) 

1 (2Y.) 

IPEYER'S PATCH 
HYPERPLASIA, LYMPHOID 

(40) 
1 (3,.) 

(44) (47) 

IKIDHEY 
PLASMACYTOSIS 
HYPERPLASIA, LYMPHOID 

(50) (48) 
1 C2X) 

(49) 

1 C2X> 

ITHYMUS 
INFLAMMATION, CHRONIC 
ATROPHY, NOS 
HYPERPLASIA, LYMPHOID 

(44) (45) 
1 C2X> 

1 C2Y.> 

(44) 

1 C2X> 

CIRCULATORY SYSTEM 

IEMULTIPLE ORGANS 
PERIARTERITIS 

(50) (50) 
1 C2X> 

(49) 

IEHDOCARDIUM 
FIBROSIS, FOCAL 

(49) (50) (49) 
1 C2X) 

IEAORTA 
INFLAMMATION, ACUTE/CHRONIC 

(50) (50) 
1 C2Y.) 

(49) 

IECOROHARY ARTERY 
INFLAMMATION, NECROTIZING 
HYPERTROPHY, FOCAL 

(50) (50) (49> 
1 C2l0 
1 C2Y.) 

!!PANCREAS 
f!ERIARH!UTI:i 

(47) (45) (49) 
1 ~~'n 

I
IE 

HUMBER 
HUMBER 

OF 
OF 

ANIMALS 
ANIMALS 

WITH TISSUE 
NECROPSIED 

EXAMINED MICROSCOPICALLY 
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TABLE 02. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

IOVARY 
THROMBOSIS, NOS 

(49) (44) 
1 (2") 

(48) 

DIGESTIVE SYSTEM 

ILIVER 
HEMORRHAGIC CYST 
INFLAMMATION, NOS 
LYMPHOCYTIC INFLAMMATORY INFILTR 
INFLAMMATION, ACUTE SUPPURATIVE 
INFLAMMATION, ACUTE/CHRONIC
INFLAMMATION, GRANULOMATOUS 
NECROSIS, FOCAL 
NUCLEAR ENLARGEMENT 
INCLUSION, NUCLEAR 
CYTOPLASMIC CHANGE, NOS 
CYTOPLASMIC VACUOLIZATION 
FOCAL CELLULAR CHANGE 
HYPERPLASIA, FOCAL 

(50) 
1 (2~0 

(2:() 
(2%) 
(2%)
(2)0 
(2l0 
(2l0 

1 (2)() 

(49) 

1 (2%) 

3 (6:() 

(2") 
(2") 

(49) 

1 (2%) 

2 (4%) 

(2") 
(2") 

MGALLBLADDER 
INFLAMMATION, SUPPURATIVE 

(50) (50) 
1 (2") 

(49) 

IPANCREAS 
CYSTIC DUCTS 
EDEMA, NOS 
INFLAMMATION,
INFLAMMATION,
INFLAMMATION,
NECROSIS, FAT 
ATROPHY, NOS 

INTERSTITIAL 
SUPPURATIVE 
CHRONIC 

(47) 

1 (2") 

(45) 
2 (4%) 

(2%)
(2%) 

1 (2") 

(49) 

1 ( 2") 

1 (2%) 

(2") 

MOROPHARYNX 
INFLAMMATION, ACUTE/CHRONIC 

(50) (50) (49) 
1 (2") 

IESOPHAGUS 
PENETRATING WOUND 
INFLAMMATION ACUTE AND CHRONIC 
INFLAMMATION, CHRONIC 
INFLAMMATION, CHRONIC SUPPURATIV 
INFLAMMATION, GRANULOMATOUS 

(49) 

5 (10") 

(50) 
1 (2%) 

1 (2") 

(49) 

1 ( 2%) 
1 (2%) 

ICARDIAC STOMACH 
ULCER, NOS 

(47) (47) (49) 
1 (210 

I NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M NUMBER OF ANIMALS NECROPSIED 
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HYPERPLASIA, BASAL CELL 


#INTESTINAL VILLUS 

CYTOPLASMIC VACUOLIZATION 

URINARY SYSTEM 

IIKIDHEY 
HYDRONEPHROSIS 
LYMPHOCYTIC INFLAMMATORY IHFILTR 
IHFLAMMATIOH, INTERSTITIAL 
INFLAMMATION, CHRONIC 
NEPHROPATHY 
NECROSIS, MEDULLARY 
HYPOPLASIA, NOS 


#KIDNEY/PELVIS

LYMPHOCYTIC INFLAMMATORY IHFILTR 
IHFLAMMATIOH, NECROTIZING 


#URINARY BLADDER 

LYMPHOCYTIC INFLAMMATORY IHFILTR 

ENDOCRINE SYSTEM 

IIPITUITARY 
HYPERPLASIA, NOS 
HYPERPLASIA, FOCAL 
AHGIECTASIS 


ITHYROID 

CYSTIC FOLLICLES 
FOLLICULAR CYST, NOS 
DEGENERATION, CYSTIC 
HYPERPLASIA, FOLLICULAR-CELL 


#THYROID FOLLICLE 

MULTIPLE CYSTS 
HYPERPLASIA, PAPILLARY 
HYPERPLASIA, CYSTIC 

REPRODUCTIVE SYSTEM 

lEMAMMARY GLAND 
CYSTIC DUCTS 

# HUMBER OF ANIMALS WITH TISSUE EXAMINED 
IE HUMBER OF ANIMALS NECROPSIED 

TABLE 02. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 
--------------------------------------------~---------------------------------------------------

VEHICLE 
CONTROL 

1 (2l0 

(40) 

(50) 

(2%) 
(2") 

(50) 

1 (2") 

(47) 

(47) 
3 (6%) 

1 (2%) 

(48) 
1 (2%) 

2 (4%) 
1 (2") 

(48) 

1 (2%) 

(50) 
4 (8%) 

MICROSCOPICALLY 

LOW DOSE 

(44) 

(48) 

(2") 
(2") 

(2") 

(48) 

1 (2") 

( 47) 
1 (2%) 

(45) 

2 (4%) 

(47) 

(4 7) 
1 (2%) 

(50) 
3 (6%) 

HIGH DOSE 

(47) 
1 (2l0 

(49) 
1 (2") 

1 (2%) 

1 (2%) 

(49) 

(47) 

(44) 

3 (7%) 

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

(47) 

1 (2%) 
1 (2%) 

(49) 
2 (4%) 
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TABLE 02. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

FIBROSIS 
HYPERPLASIA, NOS 

1 C2l0 
2 (4Y.) 

MMAMMARY LOBULE 
HYPERPLASIA, NOS 

(50)
1 C2Y.> 

(50) (49) 

IUTERUS 
HYDROMETRA 
CYST, NOS 
INFLAMMATION, SUPPURA liVE 
PYOMETRA 
ENDOMETRIAL POLYP 
ANGIECTASIS 

(50) 

1 (2Y.) 

2 (4:() 

1 C2Y.> 

(47)
1 ( 2Y.) 

C2Y.) 
C2Y.> 

(49) 

C2Y.> 
(2:() 
(2Y.) 

#UTERUS/ENDOMETRIUM
CYST, NOS 
INFLAMMATION, SUPPURATIVE 
HYPERPLASIA, NOS 
HYPERPLASIA, CYSTIC 
HYPERPLASIA, ADENOMATOUS 
ANGIECTASIS 

(50)
5 (10%)
1 ( 2Y.)
1 (2l0
5 (10:() 

(47)
3 (6Y,) 
3 (6l0 

2 ( 4Y.) 

(49)
4 (8%)
3 (6Y,) 

8 ( 16Y.) 

1 (2Y.) 

#ENDOMETRIAL GLAND 
HYPERPLASIA, CYSTIC 

(50) 
18 (36Y.) 

(47) 
25 (53Y.) 

(49)
14 (29Y.) 

IOVARY 
CYST, HOS 
CYSTIC FOLLICLES 
FOLLICULAR CYST, HOS 
HEMATOMA, HOS 
INFLAMMATION, SUPPURATIVE 
ABSCESS, CHRONIC 

(49)
2 (4:()
1 C2Y.) 

1 C2l0 

4 (8Y.) 

(44)
1 (2:() 

1 (2Y.) 

2 CSY.> 

(48)
3 ( 6Y.) 

1 (2Y.) 
3 C6Y.> 

NERVOUS SYSTEM 

IBRAIN/MENINGES
INFLAMMATION, SUPPURATIVE 

(50)
1 C2Y.) 

(50) (49) 

#BRAIN 
INFLAMMATION, ACUTE/CHRONIC
CORPORA AMYLACEA 

C50)
1 C2Y.) 

(50) (49) 

#BRAIN/THALAMUS
PSAMMOMA BODIES 

(50)
1 ( 2l0 

(50) (49) 
1 C2Y.) 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
M HUMBER OF ANIMALS NECROPSIED 
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------------------------------------------------------------------------------------------------
TABLE 02. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

SPECIAL SENSE ORGANS 

NEYE 
PHTHISIS BULBI 

(50) (50) 
1 (2") 

(49) 

MMIDDLE EAR 
INFLAMMATION,
INFLAMMATION, 

SUPPURATIVE 
CHRONIC SUPPURATIV 

(50) 
2 (4") 

(50)
1 C2r.> 

(49) 

1 C2r.> 

MUSCULOSKELETAL SYSTEM 

MBONE 
FIBROUS DYSPLASIA 

(50) 
1 (2~0 

(50) (49) 

MCORTEX OF 
FIBROUS 

BONE 
OSTEODYSTROPHY 

(50) (49)
3 C6r.> 

HYPERPLASIA, NOS 

BODY CAVITIES 

MTHORACIC CAVITY 
INFLAMMATION, SUPPURATIVE 
REACTION, FOREIGN BODY 

(50) (50) (49)
1 C2r.> 
1 C2r.> 

MMEDIASTINUM 
INFLAMMATION, GRANULOMATOUS 

(50)
2 ( 4r.) 

(50) (49)
1 C2r.l 

MPERITONEUM 
INFLAMMATION, SUPPURATIVE 
INFLAMMATION, FIBRINOUS 
INFLAMMATION, ACUTE SUPPURATIVE 
INFLAMMATION, CHRONIC 
INFLAMMATION, CHRONIC SUPPURATIV 
ABSCESS, CHRONIC 
NECROSIS, FAT 

(50)
1 C2r.)
1 C2r.> 
2 ( 4r.) 

C2r.> 
C2r.> 

(50) (49)
1 C2r.> 

1 (2l0
2 ( 4r.) 

1 C2r.) 

MPLEURA 
INFLAMMATION,
INFLAMMATION, 

SUPPURATIVE 
ACUTE SUPPURATIVE 

(50) 

1 C2r.) 

(50) (49)
1 C2r.> 

MMEDIASTIHAL PLEURA 
INFLAMMATION. CHRONIC SUPPURATIV 

(50) (50) 
1 wo 

(49) 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
MHUMBER OF ANIMALS NECROPSIED 
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TABLE 02. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL 

REACTION, FOREIGN BODY 


IIMESEHTERY tsO)

STEATITIS 
INFLAMMATION, NECROTIZING 	 , (2")
INFLAMMATION, CHRONIC 	 , <2")
INFLAMMATION, CHRONIC SUPPURATIV 	 2 (410
NECROSIS, FAT 	 1 (2%) 

ALL OTHER SYSTEMS 

IIMUL TIPLE ORGANS (50)
LYMPHOCYTIC INFLAMMATORY INFILTR 
INFLAMMATION, SUPPURATIVE 	 9 (18X)
INFLAMMATION, ACUTE FIBRINOUS 
HYPERPLASIA, NOS 

SPECIAL MORPHOLOGY SUMMARY 

HO LESION REPORTED 
AUTOIHECROPSYIHISTO PERF 
AUTOLYSIS/NO NECROPSY 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
II 	 HUMBER OF ANIMALS NECROPSIED 

LOW DOSE HIGH DOSE 

1 	C2X) 

(50) (49) 
1 tu> 1 (2") 

(50) 	 (49) 

5 (10%) 4 (8") 

1 ( 2") 

3 	 2 
1 
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ANALYSIS OF ALLYL ISOTHIOCYANATE 

LOT NO. 532251 


(MIDWEST RESEARCH INSTITUTE) 
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A. ELEMENTAL ANALYSIS 

Element 

Theory 

Determined 

C 

48.45 

48.52 

48.56 

H 

5.08 

5.08 

5.13 

B. BOILING POINT 

Determined 

l5l°C at 746.3 mm 
(visual, micro boiling 
point tube) 148° to 152°C 
(Dupont 900DT A) 

C. DENSITY 

Determined 

d~~:l.Ol6 

D. REFRACTIVE INDEX 

Determined 

n~ 1.5315 ± 0.0002 (t5) 

E. THIN-LAYER CHROMATOGRAPHY 

Plates: Silica Gel 60 F254 
Amount spotted: I00 and 

300 f..lg 

System I: 95% Ethanol 
Rr: 0.86 
Rst: 1.13 

System 2: Chloroform: I ,4-Dioxane (95:5) 
Rr: 0.55 
Rst: 0.61 

N s 
14.13 32.34 

14.10 32.13 

14.18 32.27 

Literature Values 

152.05°C at 760 mm 
(Timmermans and 
Hennault-Roland, 1922) 

Literature Value 
d~0: 1.00811 (variation 0.000103/ oq 

(Timmermans and Hennault­
Roland, 1922) 

Literature Value 
!l,l; 1.5336 (Timmermans and 
Hennault-Roland, 1922) 

Ref. Standard: I, I ,3,3-Tetramethylthiourea 
Visualization: Ultraviolet 

(254 nm), and l2 vapor 
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F. VAPOR-PHASE CHROMATOGRAPHY 

I. System I 

Instrument: Bendix 2500 
Detector: Flame ionization 
Column: Chromosorb 102, 1.8 m x 4 mm 1.0. 
Inlet temperature: 225°C 
Detector temperature: 270° C 
Oven temperature program: 2 min. at 150°C, then 150° to 200°C 

at 10° /min. 
Results: Major peak and four impurities 

Retention Time Area (Relative to 
Retention (Relative to Allyl Allyl lsothio­

Peak Time (min.) Isothiocyanate) cyanate) 

I 3.5 0.21 0.007 
2 8.6 0.52 0.04 
3 9.3 0.56 0.07 
4 16.6 1.00 100 
5 20.3 1.22 0.2 

2. System 2 

Instrument: Bendix 2500 
Detector: Flame ionization 
Column: 10% Carbowax 20 M, on 80/100 Chromosorb W (A W), 1.8 m 

x4 mm J.D. 
Inlet temperature: 225°C 
Detector temperature: 270°C 
Oven temperature program: 5 min. at 50°C, then 50° to 125°C 

at l0°C/ min. 
Results: Major peak and six impurities 

Retention Time Area (Relative to 
Retention (Relative to Allyl Allyl Isothio-

Peak Time (min.) Isothiocyanate) cyanate) 

I 1.0 0.07 0.006 
2 4.9 0.36 0.3 
3 10.6 0.78 0.08 
4 12.8 0.95 Shoulder 0.1% 
5 13.5 1.00 100 
6 15.2 I. 13 0.5 
7 16.0 1.19 0.04 
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G. SPECTRAL DATA 

I. Infrared 

Instrument: Beckman IR-12 Consistent with literature 
Cell: Neat, sodium chloride spectrum (Sadtler Research 

plates Laboratories) 
Results: See Figure 5 

2. Ultraviolet/Visible Determined literature 

Instrument: Cary I I8 values (Sadtler Research Laboratories) 

A max (nm) A max (nm) 

249 I0.40 ± o.o1 (o) 247 8.30 

No absorbance between 350 
and 800 nm (visible range) 
at a concentration of (Calculated from graph of 
I mg/ml spectrum) 

Solvent: Hexane 

3. Nuclear Magnetic Resonance Solvent: Dioxane 

Instrument: Varian HA-100 Identical to literature 
Solvent: Chloroform-d spectrum (Sadtler Research 

with internal tetramethylsilane Laboratories) 
Assignments (See Figure 6) 

(a) } d2 o4.17 ppm 
(b) d 
(c) m, o5.31 ppm 
(d) m, o5.42 ppm 
(e) t4, o5.92 ppm 
(f) d, o3.59 ppm (impurity, possibly thiocyanate) 

Jae =4.7 Hz, Jbe =4.7 Hz, Jad = 3.2 Hz, Jed C1 1.5 Hz, 

Jce C1 10 Hz, Jde =17.5 Hz 


Intefation Ratios: 
(a)
(b) 1.82 

(c)
(d) 2.00 

(e) 1.17 
(f) 0.06 
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A. PREPARATION OF SAMPLE AND STORAGE 

A 26-J,Jl aliquot of allyl isothiocyanate (26.90 mg) was placed in a 50-ml volumetric flask containing 
50 ml corn oil, shaken, and placed in an ultrasonic vibrator bath for 30 seconds. The flask was stored at 
room temperature for 7 days with no effort made to protect the solution from light. 

B. DILUTION AND ANALYSIS 

I. Procedure 

A 1.84-ml aliquot of the above stock solution (allyl isothiocyanate in corn oil) was pipetted into a 
small septum vial and 2 ml of anhydrous ethyl ether containing decane ( 15.63 mg decane in 50 ml ether) 
was added. The septum vial was sealed and mixed on a vortex mixer for I minute and placed in an 
ultrasonic vibrator bath for 2 minutes. The ether-corn oil mixture was analyzed by vapor-phase 
chromatography. 

Note: Solvents which were immiscible with corn oil, such as alcohols, were not used due to their 
reactivity with allyl isothiocyanate. Therefore, dilution rather than extraction was used. 

2. Instrumental Parameters 

Instrument: Bendix 2500 with Hewlett-Packard 3380A automatic recorder/ integrator 
Detector: Flame ionization 
Column: 20% SP2100/0.l% Carbowax 1500 on 100/120 Supelcoport, 

1.8 m x 4 mm I.D., glass 
Oven temperature: 90°C, isothermal 
Inlet temperature: 130°C 
Detector temperature: 285°C 
Carrier gas: Nitrogen 
Carrier flow rate: 50 ccj min 
Sample injected: 5 J,Jl 

C. QUALITY ASSURANCE PROCEDURES 

Analysis was performed in duplicate using decane as an internal standard. Linearity studies were 
done at two concentration levels (0.26 mg/ ml and 0.13 mg/ ml or 0.026% and 0.0 13%) to determine the 
relative weight response of compound versus internal standard (decane). 

D. RESULTS 

Theoretical Percent Determined Percent Percent 
Day (Chemical/Vehicle) (Chemical/Vehicle) D/T • 100 

0 0.02578 0.02578 ± 0.00081 100 ± 3 
I 0.02578 0.02656 ± 0.00039 103 ± 2 
2 0.02578 0.02480 ± 0.00031 96 ±I 
3 0.02578 0.02533 ± 0.00025 98 ±I 
4 0.02578 0.02455 ± 0.00084 95 ± 3 
7 0.02578 0.02566 99.54 

Retention time: Compound (4. 7 min.). internal standard (II. 7 min.) 
Response of allyl isothiocyanate in corn oil versus that of allyl 

isothiocyanate in ether: 93. I ± OJ% 
Linearity: RWR compound 

= 0.70 ± 0.03 at two 
internal standard concentration levels 

(0.026% and 0.013'1i). 

E. CONCLUSION 

The variation in the analysis is within the error of the method. Therefore, allyl isothiocynate is 
stable in corn oil at 0.05% concentration when stored at room temperature for 7 days without protection 
from light. 
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Allyl isothiocyanate in corn oil mixtures was analyzed directly by vapor-phase chromatography. 
Extractions were not performed on the samples since corn oil does not interfere with the analysis. Gas 
chromatography conditions were as follows: 

Column: 	 3% OV-17 on 80/100 Supelcoport, 
1.8 m x 2 mm I.D., glass 

Detection: 	 Flame Ionization 

Temperatures: 	 Inlet, 250°C 

Oven, 75°C, isothermal 

Detector, 275°C 


Retention Time: 	 1.1 min. 

Injection Size: 	 I pi 

There was no correction for work-up loss since samples were injected without any work-up. Refer­
ence samples of allyl isothiocyanate were prepared in corn oil and analyzed under the same conditions. 

Results: See Table G I. 

TABLE Gl. ANALYSIS OF ALLYL ISOTHIOCYANATE IN CORN OIL FOR CONCENTRATIONS OF 
ALLYLISOTHIOCYANATE 

Concentration (b) of Allyl lsothiocyanate 
Used for Target Concentration of 

During 
Date Mixed (a) Week of: 0.12% (v/v) 0.24% (v/v) 0.25% (v/v) O.SO% (v/v) 

04jl0j78 04/11 j78 0.10 0.23 0.25 0.48 
05/05/78 05/06/78 0.25 0.48 
06j07j78 06/08!78 0.25 0.48 
07/05/78 07/06/78 0.12 0.24 
08/16!78 08/17/78 0.25 0.50 
09/13/78 09/14/78 0.11 0.25 
10! 11/78 10/12/78 0.50 
11/09!78 11/10/78 0.24 
12/06/78 12/08/78 0.48 
01/04;79 01/05/79 0.25 
02/01!79 02/02/79 0.47 
03/01/79 03/02/79 0.25 
03/29/79 03/30/79 0.51 
04j26j79 04/27/79 0.24 
05/24/79 05/25/79 0.53 
06/21/79 06/22/79 0.24 
07/19/79 07/20/79 0.49 
08/16/79 08/17!79 0.24 
09/13/79 09/14/79 0.46 
10/11/79 10/12/79 0.24 
11/08!79 11/09/79 0.51 
12/06/79 12/08/79 0.23 
01/03/80 01/04/80 0.51 
02/01/80 02/02/80 0.11 0.26 
02/28/80 02/29/80 0.27 0.52 

Mean(%) 0.11 0.25 0.25 0.49 
Standard Deviation 0.01 0.01 0.01 0.02 
Coefficient of variation (%) 9.1 4.0 4.0 2.0 
Range(%,) 0.10.{).12 0.23.{).26 0.23.{).27 0.46.{).53 
Number of samples 4 4 13 14 

(fil) Start dill~$ w~r~ Mar~h 1978 for r11ts and mice. 

(b) The data presented are the average of duplicate analyses. 
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TABLE HI. 	CUMULATIVE MEAN BODY WEIGHT CHANGE (RELATIVE TO CONTROLS) OF RATS 
ADMINISTERED ALLYL ISOTHIOCYANATE BY GAVAGE 

Cumulative Mean Body Weight Change Weight Change Relative to 
(grams) 	 Controls (a) (Percent) 

Week No. Control Low Dose High Dose Low Dose High Dose 

Males 0 133 (b) 134 (b) 133 (b) 

5 115 115 108 0 . 6 
26 272 273 237 0 -13 
47 332 336 296 + I -II 
79 337 345 324 + 2 - 4 

104 317 326 298 + 3 - 6 
450 (c) 460 (c) 431 (c) + 2 (cl) - 4 (cl) 

Females 0 99 (b) 102 (b) 100 (b) 

5 48 51 50 + 6 + 4 
26 107 109 107 + 2 0 
47 125 134 132 + 7 + 6 
79 166 184 180 +II + 8 

104 180 191 195 + 6 + 8 
279 (c) 293 (c) 295 (c) + 5 (cl) + 6 (cl) 

(a) 	Weight change of the dosed group relative to that of the controls = 

Weight Change (Dosed Group) - Weight Change (Control Group) 


• 100 
Weight Change (Control Group) 

(b) Initial weight. 

(c) Mean body weight at week 104. 
(d) 	Mean body weight at week 104 relative to controls. 

TABLE H2. CUMULATIVE MEAN BODY WEIGHT CHANGE (RELATIVE TO CONTROLS) OF MICE 
ADMINISTERED ALLYL ISOTHIOCYANATE BY GAVAGE 

Cumulative Mean Body Weight Change Weight Change Relative to 
(grams) Controls (a) (Percent) 

Week No. Control Low Dose High Dose Low Dose High Dose 

Males 0 22 (b) 23 (b) 22 (b) 

5 7 6 6 - 14 -14 
26 20 19 21 5 + 5 
47 26 23 28 -12 + 8 
79 28 27 32 4 +14 

104 	 26 23 27 -12 + 4 
4g (c) 46 (c) 49 (c) - 4 (cl) + 2 (d) 

Females 0 17 (b) 18 (b) 18 (b) 

5 7 5 5 -29 29 
26 II 10 II - 9 0 
47 14 13 16 7 +14 
79 18 19 19 + 6 + 6 

104 	 20 18 18 -10 -10 
37 (c) 36 (c) 36 (c) - 3 (d) - 3 (d) 

(a) 	Weight change of the dosed group relative to that of the controls 
Weight Change (Dosed Group) - Weight Change (Control Group) 


• 100 
Weight Change (Control Group) 

(h) Initial weight. 

(c) Mean body weight at week 104. 
(d) 	Mean body weight at week 104 relative to controls. 

= 
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