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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 (301496-1 152) or at Research Triangle Park, North Carolina 

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 (7024874650). 

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. 

27709 (9 19-541 -399 1). 
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CARCINOGENESIS 
BIOASSAY OF 

PROPYL GALLATE 

0 
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OH 

PROPYL GALLATE 

CAS NO. 121-79-9 
C10H1205 Mol. W t  212.20 

ABSTRACT 

A carcinogenesis bioassay of propyl gallate was conducted by feeding diets containing 6,000 or 
12,000 ppm propyl gallate to groups of 50 F344/N rats and 50 B6C3F1 mice of each sex for 103 weeks. 
Groups of 50 untreated rats and 50 untreated mice of each sex served as controls. 

Survival of rats and mice was not adversely affected by propyl gallate, but mean body weights of 
dosed rats and mice of each sex were lower than those of the controls. At 104 weeks, mean body 
weights of low- and high-dose rats were 4% and 8% lower than those of the controls for males and 11% 
and 19% lower than those of the controls for females. Similarly, mean body weights of low- and 
high-dose mice were 5% and 8% lower than those of the controls for males and 11% (both dose groups) 
lower than those of the controls for females. 

Thyroid follicular-cell adenomas or carcinomas (combined) occurred in male rats with a statistically 
significant (P<0.05) positive trend, but the incidences in the dosed groups were not statistically 
significant in direct comparisons with the control groups. Moreover, the incidence of high-dose male 
rats with follicular-cell tumors (3/ 50, 6%) was not statistically different from the historical control 
rate (14/ 584, 2.4%) for the laboratory that conducted this bioassay. 

Rare tumors (an astrocytoma or a glioma) were found in the brains of two low-dose female rats. The 
incidence of all brain tumors in the Bioassay Program is only 0.86%. The absence of this tumor in the 
high-dose female rat group reduces the likelihood that this tumor is related to propyl gallate 
administration. 

Increased incidences of hepatic cytoplasmic vacuolization and suppurative inflammation of the 
prostate were observed in dosed male rats. These findings were considered to be related to administra- 
tion of propyl gallate. 

Tumors (mostly benign) of the preputial gland, islet-cell tumors of the pancreas, and pheochromocy- 
tomas of the adrenal gland were observed with significantly (P<0.05) higher incidences in the low-dose 
male rats, but there was little evidence of an effect in the high-dose group. The incidences of male rats 
with tumors of the preputial gland were 1 /SO (2%) for controls, 8/50 (16%) for the low-dose, and 0/50 
(0%) for the high-dose group. Islet-cell tumors of the pancreas occurred in 2/50 (4%) control males, 
9/50 (18%) low-dose males, and 4/50 (8%) for high-dose males. Pheochromocytomas of the adrenal 
gland were observed in 4/50 (8%) control males, 13/48 (25%) low-dose males, and 8/50 (16%) high- 
dose males. 

Negative trends (P<0.05) were observed for leukemia in male rats (16/50, 7/50, 6/50) and for 
fibroadenomas of the mammary gland in female rats (1 1/50, 2/50, 5/50). 
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In male mice, malignant lymphoma was observed with a significantly (P10.014) positive trend 
(control, 1/50, 2%; low-dose, 3/49, 6%; highdose, 8/50, 16%), and the incidence in the high-dose 
group was significantly (P50.028) higher than that observed in the concurrent controls. However, the 
high-dose incidence was not statistically different from the historical rate (60/ 640, 9.4%) for the 
laboratory that conducted this bioassay. 

Adenomas of the liver in female mice occurred with a statistically significant (P10.022) positive 
trend, and the incidence in the high-dose group was significantly (P10.039) higher than that of the 
controls (Oj50,  0%; 2/50,4%; 5/49,10%). The incidences of hepatocellular adenomas or carcinomas 
(combined) were similar in control and dosed groups (3150, 6%; 3/50, 6%; 5/49, 10%). 

Negative trends (P<0.05) were obtained for fibromas of the skin or subcutaneous tissue in male mice 
(5/50, 1/49, Oj50). 

Under the conditions of this bioassay, propyl gallate was not considered to be carcinogenic for 
F344/N rats, although there was evidence of an increased proportion of low-dose male rats with 
preputial gland tumors, islet-cell tumors of the pancreas, and pheochromocytomas of the adrenal 
glands; rare tumors of the brain occurred in two lowdose females. Propyl gallate was not considered to 
be carcinogenic for B6C3F1 mice of either sex, although the increased incidence of malignant 
lymphoma in male mice may have been related to the dietary administration of propyl gallate. 
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SUMMARY OF PEER REVIEW COMMENTS ON THE BIOASSAY 
OF PROPYL GALLATE 

On December 16, 1981, this carcinogenesis bioassay report on propyl gallate underwent peer review 
by the National Toxicology Program Board of Scientific Counselors’ Technical Reports Review Sub- 
committee and associated Panel of Experts. The review meeting began at 9:OO a.m. in Conference Room 
A, Landow Building, 7910 Woodmont Avenue, Bethesda, Maryland. 

Dr. Mirer, a principal reviewer for the report on the bioassay of propyl gallate, said that at least one 
type of neoplasm was found with a statistically significant trend or incidence in each test group: in male 
rats, thyroid follicular cell adenomas and carcinomas, adenomas of the preputial gland, and pheo- 
chromocytomas of the adrenal gland, and adenomas of the pancreatic islet cells; in female rats, adeno- 
mas of the mammary gland and endometrial stromal polyps; in male mice, malignant lymphomas; and 
in female mice, adenomas of the liver. Additionally, rare brain tumors were found in two low-dose 
female rats. He said that for each instance, the relationship of the increased incidence or trend to 
chemical administration was discounted because of the failure to exhibit a dose-response relationship or 
because results fell within the range of historical controls. Dr. Mirer proposed that the conclusion reflect 
these increases. 

Dr. Mirer also commented that the anti-tumor effect cited in the literature for propyl gallate gives rise 
to speculation that the absence of a dose-response relationship for some of the glandular tumors in male 
and female rats is a biologically significant finding. 

Dr. Elashoff, a second principal reviewer, commented on the endocrine organ tumors in rats, malig- 
nant lymphomas in male mice, and liver adenomas in female mice, as mentioned by Dr. Mirer. He 
noted that there was evidence of a fat metabolism disorder in low- and high-dose rats, and he asked if 
analysis should be limited to separate sites or expanded to include the pattern of elevated tumor 
incidence rates in glandular organs. Dr, McConnell, NTP, replied that he did not think there was any 
obvious biological significance to such a pattern. 

Dr. Hitchchock asked for a vote on Dr. Mirer’s amended conclusion: nine affirmative and one 
negative vote (Dr. Schwetz) with one abstention (Dr. Scala). Dr. Schwetz said he agreed with the 
conclusion of the report based in part on the occurrence of particular tumors in only one sex of one 
species, coupled with the lack of a dose-response relationship. He said there was not pharmacokinetic, 
pharmacologic, or endocrinologic evidence given to explain the inverse dose-response observed. Dr. 
Scala said that he did not have sufficient information to evaluate the amended conclusion, and asked 
that the two reviewers’ critiques be supplied to the panel. Dr. Hitchcock said that final action on the 
report on propyl gallate would be deferred until the panel had the opportunity to review the critiques by 
Drs. Mirer and Elashoff along with meeting transcripts. This was accomplished by mail, and the Peer 
Review Panel members agreed with the modifications as suggested and circulated by Drs. Elashoff and 
Mirer. The revised report was approved unanimously by the Peer Review Panel. 

Propyl Gallate 12 



I. INTRODUCTION 

13 Propyl Gallate 



I.  INTRODUCTION 

0 
II 
C -0- CH2 CH2 CH3 

OH 

PROPYL GALLATE 

cas NO. 121.79.9 
C10H1205 

Propyl gallate (2,4,5 trihydroxybenzoic acid 
propyl ester; gallic acid propyl ester; Progallin P; 
Tennox PG) is a white to nearly white odorless 
powder having a slightly bitter taste (Food 
Chemicals Codex, 1981). Solutions of propyl gal- 
late turn dark in the presence of iron or iron salts 
(Merck, 1968). 

Propyl gallate has been used since 1948 as an 
antioxidant to stabilize cosmetics, food-packaging 
materials, and foods containing fats (LSRO, 
1973). As an additive, it may be found in edible 
fats, oils, mayonnaise, shortening, baked goods, 
candy, dried meat, fresh pork sausage, and dried 
milk (Furia, 1972; Harshaw Chemical Co., 1975; 
LSRO, 1973), and it is used in hair grooming 
products, pressure-sensitive adhesives, lubricat- 
ing oil additives, and transforming oils (Harshaw 
Chemical Co., 1975; Lauffer, 1972; Merck, 1968). 
Current production figures are not available 
(USITC, 1980), but approximately 67,339 kg was 
used in food in the United States during 1970 
(LSRO, 1973). 

The Food Chemicals Codex (1981) specifies 
that propyl gallate must be 98% pure when used 
as a food additive. Propyl gallate is an approved 
food additive which has been classified as “gen- 
erally recognized as safe” by the U.S. Food & 
Drug Administration. Its use is subject to regula- 
tion under the Food and Cosmetics Act. The 
total permissible concentration of antioxidants 
(including propyl gallate) is 0.02% of the oil con- 
tent of the food, and 100 ppm in chewing gum. It 
is approved for use in food packaging materials, 
provided that no more than 50 ppm can be reco- 
vered in the food (Federal Register, 1979; US 
CFR, 1976, 1977, 1979). The daily per capita 
intake of propyl gallate has been estimated to be 
1.4 - 3.88 mg (LSRO, 1973). 

Oral LDso values of 3,800 mg/ kg for albino 
rats and 2,000-3,500 mg/kg for mice (strain 
unspecified) have been reported for propyl gal- 

Mol. W t  212.20 

late (Lehman et al., 1951; Orten et al., 1948). No 
toxic effects were observed in groups of 30-35 
male or female albino mice fed diets containing 
5,000 or 10,000 ppm propyl gallate for 90 days 
(Dacre, 1974). When rats (strain unspecified) 
were fed diets containing 5,000 or 10,OOO ppm 
propyl gallate for 2 years, 10%-12% growth 
retardation was found in the groups receiving the 
high dose (Lehman et al., 1951). Reduced food 
intake and growth retardation were observed in 
albino rats fed diets containing 11,700 or 23,400 
ppm propyl gallate for 71 and 43 weeks, respec- 
tively (Orten et al., 1948). Forty percent of the 
animals fed the higher dose died within 4 weeks; 
tubular damage was found in the kidneys of these 
animals. Other than growth retardation, no 
compound-related effects (gross or microscopic) 
were seen in the survivors. 

Propyl gallate is metabolized in rats to gallic 
acid, which is further metabolized to 4-0-methyl 
gallic acid (Booth et al., 1959; Dacre, 1974). Tan- 
nic acid, found in tea, cocoa, and coffee, is also 
metabolized in rats to gallic acid (Archer et al., 
1977; Booth et al., 1959). Humans consume con- 
siderable amounts of gallic acid as a consequence 
of their consumption of these foods (Singleton 
and Katzer, 1973). Pyrogallol detected in human 
urine was probably derived from gallic acid by 
decarboxylation in the digestive tract (Tempsett, 
1958). Human subjects ingesting tannic acid ex- 
creted 3,4-dihydroxy- and 3-methoxy-4-hydroxy- 
benzoic acid (Tempsett, 1959). 

Propyl gallate was reported to retard growth 
of ascites tumors and hepatomas in mice given a 
single (180 mg) dose (Gorbacheva et al., 1966), 
and induction of mouse lung adenoma by mor- 
pholine and sodium nitrite was strongly inhibited 
by gallic acid (Mirvish et al., 1975). 

Propyl gallate inhibited in vitro N-demethyl- 
ation of various drugs, hydroxylation of aryl 
hydrocarbons, and biosynthesis of prostaglandin 
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I. INTRODUCTION 

E2 and F2a (McDonald-Gibson et al., 1976; Yang 
and Strickhart, 1974; Carpenter, 1981). Propyl 
gallate enhanced the mutagenicity of N-hydroxy- 
2-acetylaminofluorene and 4-nitroquinoline-l- 
oxide for Salmonella typhimurium TA 98 and 
TA 100; propyl gallate alone was not mutagenic 
for these two strains of Salmonella typhimurium 
(Rosin and Stich, 1980). Propyl gallate did not 
induce any mutagenic response in S. typhimu- 
rium (tester strains TA 98, 100, 1535, and 1537) 
with and without metabolic activation. Exoge- 
nous metabolic activation was provided by 9,000 
x g liver supernatant (S-9) fractions from Aro- 
clor 1254-induced male Sprague-Dawley rats 

and male Syrian golden hamsters (NTP, 1982). 
Gallic acid, a metabolite of propyl gallate, was 
not mutagenic for Salmonella typhimurium TA 
98, TA 100, and TA 1537, with or without meta- 
bolic activation (Wang and Klemencic, 1979). 
Propyl gallate was not teratogenic for Wistar 
rats (Tanaka et al., 1979). 

The Bioassay Program tested propyl gallate 
because of widespread human exposure through 
its use as a food additive and because a previous 
2-year study (Lehman et al., 1951) was considered 
to be inadequate because of the small numbers 
(5-15 per dose group) of animals used. 
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II. MATERIALS AND METHODS-CHEMICAL ANALYSIS 

CHEMICAL ANALYSIS 

Food-grade propyl gallate was obtained in two 
batches. Lot No. 2185, from Harshaw Chemical 
Co. (Philadelphia, PA), was used for the pre- 
chronic studies and the first 22 months of the 
chronic studies; and Lot No. 831, from Tennes- 
see Eastman Co. (Kingsport, TN) was used for 
the last 2 months of the chronic studies. 

Purity and identity analyses were performed at 
Midwest Research Institute. The results were 

in either lot. Propyl gallate was stored in the dark 
at 5 O C .  Southern Research Institute reanalyzed 
the chemical periodically throughout the studies 
by infrared and gas-liquid chromatography (using 
a 3% Dexsil 300 column) or high-performance 
liquid chromatography (using conditions similar 
to those described in Appendix E, Section F3). 
The results of these analyses indicated no change 
in composition. 

consistent with the literature values for propyl 
gallate (Appendix E). The results of thin-layer, 
vapor-phase, and high-performance liquid chro- 
matography indicated that each lot contained 
only one component. No gallic acid was detected 

Stability of propyl gallate mixed in feed and 
stored at various temperatures was tested. The 
results indicate that this compound is stable for 2 
weeks at temperatures up t045~C(Appendix F). 

PRECHRONIC STUDIES 

Male and female F344/N rats and B6C3F1 
mice used in the prechronic studies were 
obtained from Frederick Cancer Research Cen- 
ter (Frederick, MD). Animals were approxi- 
mately 5 weeks old when the study began. 
Details of animal maintenance are presented in 
Table 1 .  

Doses for the single-dose study were prepared 
by mixing a weighed amount of propyl gallate 
and a solution of 20% ethanol in distilled water 
with a plunger attached to a high-speed drill until 
a suspension was obtained. In the 14-day study 
and the 13-week study, weighed quantities of 
propyl gallate and feed were shaken together by 
hand vigorously until a uniform mixture was 
obtained; this premix was then added to the 
remaining feed and mixed for 15 minutes in a 
Patterson-Kelly@ twin-shell blender. 

Single-Dose Study 
Groups of five rats and five mice of each sex 

were given a single dose of propyl gallate ( 1  25, 
250, 500, 1,000, or 2,000 mg/ kg) in 20% ethanol 
in water by gavage. No controls were used. 
Animals were observed twice daily for mortality 
during the 15day test period. Necropsies were 
not performed. 

Fourteen-Day Study 
Groups of five males and five females of each 

species were fed diets containing 6,000, 12,500, 

25,000,50,000, or 100,000 ppm propyl gallate for 
14 days. No controls were used. Animals were 
observed twice daily for mortality and were 
weighed weekly. Necropsies were performed on 
all animals. 

Thirteen- Week Study 
Thirteen-week studies were conducted to eval- 

uate the cumulative toxicity of propyl gallate, to 
identify potential target organs, and to determine 
the concentrations to be used in the 2-year 
studies. 

Groups of 10 rats of either sex were fed diets 
containing 0, 1,500, 3,000, 6,000, 12,500, or 
25,000 ppm propyl gallate; groups of 10 mice of 
either sex were fed diets containing 0,800, 1,500, 
3,000, 6,000, or 12,500 ppm. Animals were ob- 
served twice daily for mortality, and individual 
animals were weighed weekly. 

At the end of the 13-week study, survivors 
were killed with carbon dioxide. Necropsies were 
performed on all animals not autolyzed or can- 
nibalized. The following specimens were exam- 
ined microscopically for animals in control and 
high-dose groups: gross lesions, tissue masses, 
abnormal lymph nodes, mammary gland, sali- 
vary gland, thigh muscle, sciatic nerve, bone 
marrow, thymus, lungs and bronchi, heart, thy- 
roid, parathyroid, esophagus, stomach, duode- 
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num, jejunum, ileum, colon, cecum, mesenteric 
and mandibular lymph nodes, liver, gall bladder 
(mice), pancreas, spleen, kidneys, adrenals, uri- 
nary bladder, seminal vesicles/ prostate/ testes or 

ovaries/ uterus, brain, and pituitary. Tissues were 
preserved in 10% neutral buffered formalin, em- 
bedded in paraffin, sectioned, and stained with 
hematoxylin and eosin. 

CHRONIC STUDIES 

Study Design 
Three-week-old male and female F344/ N rats 

and 5-week-old male and female B6C3F1 mice 
were obtained from Harlan Industries (Indian- 
apolis, IN) and observed for 15 days. Animals 
were assigned to cages according to a table of 
random numbers, and cages were assigned to 
control and dosed groups according to a second 
table of random numbers. Rats were 5 weeks old 
and mice were 8 weeks old when the study began. 

Groups of 50 rats and 50 mice of each sex were 
fed diets containing 0, 6,000, or 12,000 ppm 
propyl gallate for 103 weeks (Table 1). Rats and 
mice were housed in the same room; no other 
chemicals were being tested in that room. 

Preparation of Test Diets 
Samples of feed mixtures containing 99,000 

ppm propyl gallate were analyzed at Midwest 
Research Institute and were found to be stable at 
temperatures up to 45°C (Appendix F). Test 
diets were formulated by mixing a small amount 
of feed and the required amount of propyl gallate 
in a plastic bag and then shaking vigorously by 
hand. This premix and the required amount of 
animal meal were then mixed for 15 minutes in a 
Patterson-Kelly@ twin-shell blender equipped with 
an intensifier bar. Test diets were stored in the 
dark for no longer than 14 days (7 days at 5OC 
followed by no more than 7 days at 2I0-23OC). 
The concentrations of propyl gallate were mea- 
sured in 55 samples selected at random from test 
diets administered during the chronic study 
(Appendix G).  The results of these analyses indi- 
cate that all diets were formulated correctly. Five 
of the 55 samples were reanalyzed at other labor- 
atories, and the results for all but one sample 
confirmed the results from Southern Research 
Institute. There was no apparent reason for the 
different results obtained from one sample. 

Clinical Examinations and Pathology 
All animals were observed twice daily for 

morbidity and mortality. Clinical signs were 
recorded monthly. Body weights and feed con- 
sumption by cage were recorded every week for 
the first 13 weeks and monthly thereafter. 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. The average feed consumption per animal 
was calculated by dividing the total feed con- 
sumption measured for all cages 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, abnor- 
mal lymph nodes, skin, mandibular lymph nodes, 
mammary gland, salivary gland, thigh muscle, 
sciatic nerve, bone, bone marrow, costochondral 
junction (rib), thymus, larynx, trachea, lungs and 
bronchi, heart, thyroid, parathyroid, esophagus, 
stomach, duodenum, jejunum, ileum, cecum, 
colon, rectum, mesenteric lymph nodes, liver, 
external and middle ear, gallbladder (mice), pan- 
creas, spleen, kidneys, adrenals, eyes, urinary 
bladder, seminal vesicles/ prostate/ testes or ova- 
ries/ uterus/ vagina/ fallopian tubes, nasal cavity, 
brain, pituitary, and spinal cord. 

Necropsies were performed on all animals not 
autolyzed or cannibalized. 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 
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were placed on study in each group. The classifi- 
cation of neoplastic nodules was’done according 
to the recommendations of Squire and Levitt 
(1975) and the National Academy of Sciences 
(1980). When the pathology examination was 
completed, the slides, individual animal data 
records, and summary tables were sent to an 
independent quality assurance laboratory. Indi- 
vidual animal records and tables were compared 
for accuracy, slides and tissue counts were veri- 
fied, and histotechnique was evaluated. All 
tumor diagnoses, all target tissues, and all tissues 
from a randomly selected 10% of the animals 
were evaluated by an experienced rodent pathol- 
ogist. Slides of all target tissues and those on 
which the original and quality assurance pathol- 
ogists disagreed were submitted to the Chairper- 
son ofthe Pathology Working Group(PWG) for 
evaluation. Representative slides selected by the 
PWG Chairperson were reviewed blindly by the 
PWG’s experienced rodent pathologists, who 
reached a consensus and compared their find- 
ings with the original diagnoses. When conflicts 
were found, the PWG sent the appropriate slides 
and their comments to the original pathologist 
for review. (This procedure has been described, 
in part, by Ward et al., 1978.) The final diagnosis 
represents a consensus of contractor patholo- 
gists 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 
al., 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 (1 975) 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(l959). 
Tests of significance included pairwise compari- 
sons of high-and low-dosed 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 Pet0 et al., 
1980, for the computational details of both 
methods.) 
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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). These 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 survival, 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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2 TABLE 1. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS 
m 

- : Single-Dose Study 14-Day Study 13-Week Study Chronic Study 

Experimental Design 

Size of Test Groups 

Doses 

Duration of Dosing 

N Type and Frequency of 
Observation h, 

Necropsy and Histological 
Examination 

5 males and 5 females of each 
species 
125, 250, 500, 1,OOO, or 2,000 
mg/ kg body weight propyl 
gallate in 20% ethanol in 
distilled water by gavage; 
each animal received 10 ml/ kg 
body weight 

Single dose; killed on day 16 

Observed twice daily 
for mortality and morbidity 

None performed 

5 males and 5 females of each 
species 
6,000, 12,500, 25,000, 50,000, 
or 100,000 ppm propyl gallate 
in feed, available 
ad libitum ad libitum 

10 males and 10 females of 
each species 
Rats: 0, 1,500, 3,000, 6,000, 
12,500, or 25,000 ppm propyl 
gallate in feed, available 

Mice: 0,800, 1,500,3,000, 
6,000, or 12,500 ppm propyl 
gallate in feed, available 
ad libitum 

14 days; killed 
on days 16-17 

91 days; killed on 
days 92-96 

Observed twice daily for 
mortality and morbidity 

Observed twice daily 
for mortality and morbidity 

Necropsies were Necropsies were performed 
performed on all animals; on all animals; all controls 

and all animals in the highest 
dose group were examined 
histologically 

50 males and 50 females of 
each species 
0, 6,000, or 12,000 ppm 
propyl gallate in feed, 
available ad libitum 

721 days; killed 
on days 735-749 
Observed twice daily for 
signs of morbidity 
and mortality 
Necropsies were 
performed on all animals, 
and all animals were 
examined histologically 

Animal and Animal 

Species F344/N rats; B6C3F1 mice F344/N iats; B6C3F1 mice F344/N rats; B6C3F1 mice F344/N rats; B6C3F1 mice 
Maintenance 

Animal Source Frederick Cancer Research Same as singledose study Same as single-dose study Harlan Industries 
Center, Frederick, MD Indianapolis, IN 

Time Held Before Start Rats: 8 days 
of Test Mice: 7 days 

8 days 6 days 15 days 



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

~~~ 

Single-Dose Study 14-Day Study 13-Wek Study Chronic Study 

Age When Placed on Study 5 weeks 

Age When Killed 7-8 weeks 

5 weeks 

7-8 weeks 

Same as singledose study 

5 weeks 

18-19 weeks 

Same as singledose study 

Rats: 5 weeks 
Mice: 8 weeks 
Rats: 110-1 12 weeks 
Mice: 113-1 15 weeks 
Same as singledose study 

Feed 

N Bedding 
W 

Method of Animal Assigned to cage by sex and 
species according to a table 
of random numbers; then 
assigned to control and dosed 
groups according to a second 
table of random numbers 
Wayne Lab Blox@ 
Allied Mills, Inc. 
Chicago, IL 
Betta-Chips@ 
Northeastern Products Corp. 
(Warrensburg, NY) 

Distribution 

Water 

Cages 

Tap water was available in 
bottles ad libitum 

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

Same as singledose study 

Betta-Chips@ 
Northeastern Products Corp. 
(Warrensburg, NY); 
bedding changed twice weekly 
Rats: Same as singledose 
Study 
Mice: Automatic 
watering system, 
Edstrom Industries 
(Waterford, WI) 
Stainless steel, 
Hahn Roofing & Sheet Metal 
Co. (Birmingham, AL); 
cages changed twice weekly 

Same as singledose study 

Same as 14day study 

Same as 14day study for mice 

Polycarbonate; 
Lab Products, Inc. 
(Garfield, NJ); 
cages changed twice weekly 

Same as singledose study 

Same as 14day study 

Same as 14day study for 
mice 

Same as 13-week study 

-0 
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TABLE 1. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS (Continued) z 
-a 
Y- 
h ~~~~ ~ 

Single-Dose Study 14-Day Study 13-Week Study Chronic Study 

Cage Filters Reemay spun-bonded polyester 
filters, Dupont style #2024, 
Snow Filtration 
(Cincinnati, OH) 

Animals per Cage Five 
Animal Room Environment 20" -24" C; 38Y&42% relative 

humidity; room air was changed 
15 times per hour; 9 hours of 
fluorescent light per day 

Other Chemicals on Test in D-Mannitol, stannous chloride, 
ziram, ethyl acrylate, allyl the Same Room 

N 
P isothiocyanate, zearalenone 

Chemical/Vehicle/ 
Feed Mixture 

Preparation Weighed propyl gallate and a 
solution of 20% ethanol in 
distilled water were mixed 
with a plunger attached to 
a high speed drill until a 
suspension was obtained 
(mixing time was not recorded) 

Maximum Storage Time Not stored 
Storage Conditions Not stored 

Rats: disposable filter 
bonnets; 
Mice: Same as singledose 
study 
Five 
Rats: Same as singledose 
study 
Mice: 2 1" -23" C; 407-0 
relative humidity; air was 
changed 15 times per hour; 
12 hours of fluorescent light 
per day 
Rats: D-Mannitol, ziram, 
zearalenone 
Mice: Zearalenone 

Weighed quantities of propyl 
gallate and feed were shaken 
together vigorously until a 
uniform mixture was obtained; 
this premix was then added to 
the remaining feed and 
mixed for I5 minutes in an 
8qt.  Patterson-Kelly@ 
Twin Shell blender 
14 days 
Sealed plastic containers in 
animal treatment rooms 

Same as singledose study 

Five 
2 1" -23" C; 409&60% relative 
humidity; room air was 
changed IS times per hour; 
12 hours of fluorescent light 
per day 

None 

Same as 14day study 

14 days 
Same as 14day study 

~~~ 

Same as singledose study 

Five 

relative humidity; room 
air was changed a minimum 
of 15 times per hour; 12 
hours of fluorescent 
light per day 

2lo-23"C; 309&60% 

None 

Same as 14day study, 
but premix was added 
added to the remaining 
feed and mixed in a 16qt 
Patterson-Kellp twin 
shell blender, equipped 
with a intensifier bar 

14 days 
Double-thickness plastic 
bags inside sealed, rigid 
plastic containers at 
5°C for 1 week and at 
22OC for the 2nd week 
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III.  RESULTS: RATS-PRECHRONIC STUDIES 

PRECHRONIC STUDIES 

Single-Dose Study 

One male rat receiving 1,000 mg/kg propyl 
gallate died (on day 5).  No other deaths occurred, 
and no compound-related effects were observed. 

Fourteen-Day Study 
All rats receiving 100,000 ppm propyl gallate 

died, and one male receiving 50,000 ppm died 
(Table 2 ) .  Male rats administered 50,000 ppm 
lost weight. Weight gain by female rats receiving 
50,000 ppm was less than 25% of that for groups 
receiving lower doses. However, feed consump- 
tion by male rats fed 50,000 was comparable with 
that of rats fed lower doses. Feed consumption 

by all dosed groups was higher than that seen in 
untreated controls of similar age and weight at 
this laboratory. 

All rats receiving 100,000 ppm and 5 / 5  males 
and 215 females receiving 50,000 ppm had wet 
fur or a yellow-brown, crusty exudate in the geni- 
tal region. This yellow-brown color may have 
been due to the reaction of propyl gallate or one 
of its metabolites with iron salts present in the 
exudate. 

The results of this study led to the selection of 
0, 1,500, 3,000, 6,000, 12,500, and 25,000 ppm 
dose levels of propyl gallate in feed for use in the 
13-week study. 

TABLE 2. SURVIVAL AND MEAN BODY WEIGHTS OF RATS FED DIETS CONTAINING PROPYL 
GALLATE FOR 14 DAYS 

Average Average 
Mean Body Weights (grams) Daily Feed Daily Feed 

Dose Survival ' Consumption Consumption 
(ppm) (a) Initial Final Change (b) (grams) (c,d) (grams) (e) 

Males 

6,000 515 87.6 f 3.2 145.4 f 1.5 +57.8 f 2.9 25.5 25.0 
12,500 515 74.6 f 3.9 136.8 f 4.4 +62.2 f 1.6 27.0 26.4 

81.6 f 3.7 128.4 f 4.3 +46.8 f 1.0 27.4 27.5 
78.0 f 3.4 14.3 f 1.1 - 3.8 f 4.6 26.6 34.6 

25,000 515 
50,000 41 5 

100,000 01 5 Cfl cf) cf) 23.8 

Females 
6,000 51 5 70.0 f 2.9 108.0 f 2.5 +38.0 f 0.6 24.1 22.2 

12,500 515 70.0 * 3.6 104.4 * 3.4 +34.4 It 2.2 23.4 21.3 
25,000 515 73.4 f 2.3 103.4 f 2.5 +30.0 f 2.0 26.1 28.0 
50,000 51s 70.2 f 3.7 77.4 f 6.4 + 7.2 f 3.3 18.8 23.3 

100,000 01 5 cf) cf) cf) 19.3 

(a) Number surviving/number initially in the group. All calculations are based on those animals surviving to 

(b) Mean body weight change of the survivors of the group k standard error of the mean 
(c) Day I through day 7 
(d) Average daily feed consumption by untreated rats of comparable age and weight at this laboratory is 16 

(e) Day 7 through day 14 
(" No data are presented due to the 100% mortality in this group 

the end of the study 

grams for males and 12 grams for females. 
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Thirteen-Week Study 
One female rat receiving 12,500 ppm and one 

control female died (Table 3). Males receiving 
12,500 or 25,000 ppm and females receiving 
25,000 ppm had weight gain depressions of 10% 
or more when compared with weight gains for 
controls. Feed consumption generally increased 
as the dose increased. All rats administered 25,000 
ppm had dirty tails, suggestive of digestive tract 
disturbances. 

receiving 25,000 ppm. At this same dietary con- 
centration, necrosis and ulceration of the mu- 
cosal surface of the stomach and a moderate to 
severe granulomatous inflammatory response in 
the submucosa and muscular wall of the stomach 
were observed in 4/ 10 males and l /  10 females. 
No stomach or duodenal lesions were observed 
during histopathologic evaluations of male and 
female rats in the 6,000- and 12,500-ppm dose 
groups. 

The duodenal mucosa was reddish in 8/10 
males and 6/ 10 females fed diets containing 
25,000 ppm propyl gallate and the stomach wall 
was thickened in 4/10 males and 2/10 females 

Doses of 6,000 and 12,000 ppm propyl gallate 
were selected for rats in the 2-year study because 
of the gastrointestinal effects observed in rats 
administered 25,000 ppm in the 13-week study. 

TABLE 3. SURVIVAL, MEAN BODY WEIGHTS, AND FEED CONSUMPTION OF RATS FED DIETS 
CONTAINING PROPYL GALLATE FOR 13 WEEKS 

Weight Change Average Daily 

DOW Survival Controls (c) Consumption 
Mean Body Weight (grams) Relative to Feed 

(ppm) (4 Initial Final Change (b) (percent) (grams) 

Males 

0 

1,500 

3 
6,000 

12,500 
25,000 

Females 

0 

1,500 

3,000 
6,000 

12,500 
25,000 

101 10 

101 10 
101 10 
101 10 
101 10 

IO/  10 

91 10 

101 10 
lo/ 10 

lo/ 10 

9/ 10 

I O /  10 

88.3 f4.7 

84.0 i3.5 
82.6 ~ 3 . 3  
84.6 i3.6 
82.5 L3.5 
76.4 lt2.4 

71.8 f1.3 

71.3 f1.9 

72.9 f 1  .9 
7 1.6 k2.6 
75.1 A.9 
73.7 21.2 

333.1 f 10.5 +244.8 k9.4 
319.9 f 5.0 +235.9 f 4.8 
325.5 f .7 +242.9 f 7.4 
314.2 f 6.1 +229.6 f 4.3 
301.1 f 9.0 +218.6 f 7.6 
275.4 f 5.3 +199.0 kS.5 

185.7 f 2.4 +113.9 f 2.6 
181.9 f 3.4 +110.6 i3.0 
188.6 f 3.3 + I  15.7 f 3.9 
183.4f2.4 +111.8f3.4 
185.1 f 4.0 + I  10.0 f 3.3 
173.5 f 2.5 + 99.8 f 2.2 

- 3.6 
- 0.8 

- 6.2 
-10.7 
-18.7 

- 2.9 
+ 1.6 
- 1.8 
- 3.4 
-12.4 

21.1 

21.2 
20.8 
22.9 
26.5 
27.7 

12.1 
12.7 

13.6 
15.4 
18.7 
22.3 

(a) Number surviving/ number initially in the group. All calculations are based on those animals surviving to 

(b) Mean body weight of survivors of the group f standard error of the mean. 
(c) Weight change of the dosed group relative to that of the controls = 

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

Weight Change (Control Group) 

the end of the study. 

x loo 
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III. RESULTS: RATS-CHRONIC STUDIES 

0 

CHRONIC STUDIES 

A HIGHDOSE 

I 

Body Weights and Clinical Signs 
Throughout the study, mean body weights of 

dosed rats of each sex were lower than those of 
the controls (Figure 1 and Table 4). At 104 
weeks, mean body weights of low- and high-dose 
rats were 4% and 8% lower than those of the 
controls for males and 11% and 19% lower than 

those of the controls for females. The depression 
in mean body weight gain was dose related. The 
average daily feed consumption per rat by low- 
and highdose rats was 94% and 98% that of the 
controls for males and 95% and 115% of that of 
the controls for females (Table 5) .  No com- 
pound-related clinical signs were observed. 

MALE RATS 
0 CONTROL 

0 LOW DOSE 

A HIGHDOSE 

0 I I I I I I I I I 
0 10 20 M 40 Ea 80 70 80 90 100 

TIME ON STUDY (WEEKSI 

'"$" 

Figure 1. Growth Curves for Rats Fed Diets Containing Propyl Gallate 
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TABLE 4. CUMULATIVE MEAN BODY WEIGHT CHANGE (RELATIVE TO CONTROLS) O F  RATS 
FED DIETS CONTAINING PROPYL GALLATE IN THE CHRONIC STUDY 

Cumulative 
M m  Body Weight Change Weigh4 Change Relative 

(twms) to Controls (a) (Percent) 

Week No. Control LowDose HighDow LowDoee HighDow 

Males 

0 
I 

22 
44 
65 
83 

104 

Final Body 
Weight 

Females 

0 (b) 
I 

22 
44 
65 
83 

104 

Final Body 
Weight 

104 (b) 
47 

239 
308 
328 
329 
305 

409 

93 (b) 
24 

106 
146 
I79 
205 
222 

315 

99 (b) 
45 

223 
296 
317 
316 
292 

39 I 

89 (b) 
23 
94 

I22 
I50 
175 
191 

280 

103 (b) 
37 

208 
268 
286 
289 
274 

377 

92 (b) 
21 
91 

I I4 
I32 
I 49 
164 

256 

4 -2 I 
-13 -7 
-13 4 

-3 -13 
4 -12 
4 -10 

4 -13 
- I  I -14 
-16 -22 
-16 -26 
-I5 -27 
-14 -26 

- I  I (c) -19 (c) 

(a) Weight change of the dosed group relative to that of the controls = 
Weight Change (Dosed Group) - Weight Change (Control Group) 

Weight Change (Control Group) x loo 
(b) Initial weight 
( r )  Final body weight relative to controls (percent) 

TABLE 5. FEED CONSUMPTION BY RATS RECEIVING PROPYL GALLATE IN THE CHRONIC 
STUDY 

Males 
4 (C) 

22 15.0 14.0 0.9 16.0 1 .1  
44 17.0 15.0 0.9 15.0 0.9 
65 16.4 15.5 0.9 15.4 0.9 
83 17.6 16.6 0.9 15.5 0.9 
IO4 16.5 16.4 I .o 19.1 I .2 

Mean 16.5 15.5 0.9 16.3 I .o 
SD (4 I .o 1 .1  0.0 1.9 0.1 I 
CV (e) 6. I 7. I 0.0 11.7 10.0 

Females 
4 (C) 

22 10.0 9.0 0.9 10.0 I .o 
44 11.0 10.0 0.9 10.0 0.9 
65 9.6 9.6 I .o 10.6 1.1 
83 12.5 12.5 I .o 14.5 I .2 

104 14.3 13.2 0.9 20.8 IS 

Mean 1 1 . 5  10.9 0.9 13.2 1.1 
S D  (d) I .9 1.9 0. I 4.7 0.2 
Cv (e) 16.5 17.4 1 1 . 1  35.6 18.3 

(a) Grams of feed consumed per animal per day. 
(b) Grams of feed consumed per day by the dosed group divided by that for the controls. 
(c) Feed consumption not measured 
(d) Standard deviation 
(e) Coefficient of variation = (standard deviationimcan) x 100 
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III. RESULTS: RATS-CHRONIC STUDIES 

m 
g 
L om- 

Survival 
Estimates of the probabilities of survival of 

male and female rats fed diets containing 0, 
6,000, or 12,000 ppm propyl gallate are shown by 
the Kaplan and Meier curves in Figure 2. No 
significant differences in survival were observed 
between groups of male rats or between groups 
of female rats. It is, however, noteworthy that 
survival during the last 10 months of the study 
was slightly better for high-dose rats than for 
low-dose or control rats of each sex. 

0 20-. 

In male rats, 39/50 (78%) of the controls, 
38/50 (76%) of the low-dose group, and 44/50 
(88%) of the high-dose group lived to the end of 
the study at 105-107 weeks. In female rats, 39/50 
(78%) of the controls, 38/50 (76%) of the low- 
dose group, and 42/50 (84%) of the high-dose 
group lived to the end of the study at 105-107 
weeks. These incidences include one control male 
that died during the terminal kill period. 

MALE RATS 
0 CONTROL 

1w 

090 

0 80 

0 

Y 

0.50 
t 

20+-- 2 

3 In 
Y 

050. 

t 
i 

040-  

: 
P OM- 

0 20. 

0 10- 

0 00 

I 

FEMALE RATS 
0 CONTROL 

0 LOWDOSE 

P H'GHDosE~ 

I I 1 1 

TIME ON STUDY IWEEKSI 

I 
0 15 30 45 Bo 75 90 105 120 

0.004 
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III. RESULTS: RATS-CHRONIC STUDIES 

Pathology and Statistical Analyses of 
Results 

Histopathologic findings on neoplasms in rats 
are summarized in Appendix A, Tables Al  and 
A2; Tables A3 and A4 give the survival and 
tumor status for each individual animal in the 
male rat and female rat studies, respectively. 
Findings on nonneoplastic lesions are summar- 
ized in Appendix C, Tables C l  and C2. Tables 6 
and 7 contain the statistical analyses of those 
primary tumors that occurred with an incidence 
of at least 5% in one of the three groups. 

Thyroid: Two follicular-cell carcinomas and 
one follicular-cell adenoma were found in high- 
dose male rats; none were observed in male con- 
trols, male low-dose rats, or female rats. The 
combined incidence of male rats with either 
follicular-cell adenomas or carcinomas was sta- 
tistically significant (P<0.05) by the trend tests, 
but the incidence in the highdose group was not 
statistically different from that in the control 
group in a direct comparison. 

Mammary Gland: Three of 50 highdose female 
rats had adenomas; none were observed in the 
control and low-dose groups. The tests for trend 
were all statistically significant (P<0.05), but the 
comparisons between the high-dose and control 
groups were not significant. The incidence of 
control females with fibroadenomas (1 1 / 50,22%) 
was significantly higher (P10.011) than that in 
the low-dose group (2/50, 4%) and somewhat 
higher than that observed in the high-dose group 
(5/50, 10%). 

Preputial Gland: Adenomas, adenocarcinomas, 
or carcinomas (combined) were observed in 1 / 50 
control males, 8/50 low-dose males, and 0/50 
high-dose males. The tests between the low-dose 
and control groups were all significant (P50.040), 
but there was no evidence of a positive dose 
response. 

Pancreas: The combined incidence of islet-cell 
adenomas and carcinomas was higher in low- 
dose males than in control and high-dose males 
(control, 2/50, 4%; low-dose, 9/50, 18%; high- 
dose 4/50, 8%). The tests between the low-dose 
and control groups were all statistically signifi- 
cant (P <0.05), but neither the dose-response 
trend nor the high-dose effect was statistically 
significant. 

Uterus: A statistically significant (P=0.049, 
incidental tumor test) positive trend was observed 
in the incidence of female rats with endometrial 
stromal polyps (6/50, 12%; 8/50, 16%; 13/50, 

26%). However, none of the pairwise compari- 
sons of incidence in either dose group with the 
control group were statistically significant. 

Adrenal: Pheochromocytomas were observed 
in 4/50 control males, 13/48 low-dose males, and 
8/50 high-dose males. The tests between the low- 
dose and control groups were all statistically sig- 
nificant (PCO.O17), but no trend tests or compar- 
isons between the highdose and control groups 
were significant. 

Brain: One low-dose female rat had an astro- 
cytoma and another rat in the same group had a 
glioma. 

Hematopoietic System: A negative trend was 
observed in the incidences of male rats with 
leukemia of the hematopoietic system (controls, 
16/50, 32%; low-dose, 7/50, 14%; high-dose, 
6/50, 12%). All tests for trend were significant 
(P50.009), and the incidence in the high-dose 
group differed significantly from that in the con- 
trols (P10.015). Hematopoietic tumors did not 
occur in significant proportions in female rats. 

Liver: The incidences of dosed male rats with 
cytoplasmic vacuolization were. higher than was 
the incidence in the controls (control, 4/50, 8%; 
low-dose, 221 50, 44%; high-dose, 22/50, 44%). 
The severity of this lesion ranged from mild/ 
minimal to moderate. The vacuoles appeared to 
be composed primarily of glycogen, but fat was 
also present. The incidences of liver tumors were 
similar among groups (male: 2/50, 1/50, 1/50; 
female: 0/50, 1/50; 0/50). 

Eye: An increased incidence of nonneoplastic 
lesions, consisting of retinopathy and cataract 
formation, was observed in highdose male rats 
and low-dose female rats. Retinopathy was seen 
in 12/50 (24%) control males, 8/50 (16%) low- 
dose males, 35/50 (70%) high-dose males, 10150 
(20%) control females, 40/50 (80%) low-dose 
females, and 14/50 (28%) high-dose females. 
Cataract formation occurred in 12/50 (24%) con- 
trol males, 4/50 (8%) low-dose males, 35/50 
(70%) high-dose males, 8/  50 (16%) control 
females, 39/ 50 (78%) lowdose females, and 13/ 50 
(26%) high-dose females. 

Prostate: Suppurative inflammation was ob- 
served at an increased incidence in high-dose 
male rats (controls, 17/50,34%; low-dose, 18/46, 
39%; highdose, 30150, 60%). 

Kidney: Nephrosis was observed at an in- 
creased incidence in low-dose female rats (con- 
trol, 8/50,16%; low-dose, 28/50,56%; high-dose, 
4 / 5 4  8%). 
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TABLE 6. ANALYSIS OF PRIMARY TUMORS IN MALE RATS (a) 

Low 
Control Dose 

High 
Dose 

Hematopoietic System: Undifierentiated Leukemia 
Tumor Rates 

Overall (b) 
Adjusted (c) 36.1% 
Terminal (d) 

Life Table P=0.006N 
Incidental Tumor Test P=0.009N 
Cochran-Armitage Trend, 

Fisher Exact Tests P=O.OOSN 

16 / 50 (32%) 

1 1 I39 (28%) 
Statistical Tests (e) 

Hematopoietic System: Lymphoma or Leukemia 
Tumor Rates 

Overall (b) 16/50 (32%) 
Adjusted (c) 36.1 % 
Terminal (d) 1 1 I39 (28%) 

Life Table P=0.006N 
Incidental Tumor Test P=O.OIlN 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.009N 

Statistical Tests (e) 

Pituitary: Adenoma 
Tumor Rates 

Overall (b) 5/49 (10%) 
Adjusted (c) 12.0% 
Terminal (d) 3/38 (8%) 

Life Table P=0.358N 
Incidental Tumor Test P=0.394N 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.438N 

Pituitary: Adenoma or Carcinoma 
Tumor Rates 

Statistical Tests (e) 

Overall (b) 5/49 (10%) 
Adjusted (c) 12.0% 
Terminal (d) 3/38 (8%) 

Life Table P=0.360N 
Incidental Tumor Test P=0.490N 
Cochran-Armitage Trend, 

Fisher Exact Tests P=O.44IN 

Statistical Tests (e) 

Adrenal: Pheochromocytoma 
Tumor Rates 

Overall (b) 4/50 (8%) 
Adjusted (c) 9.8% 
Terminal (d) 3/39 (8%) 

Life Table P=0.255 
Incidental Tumor Test P=0.232 
Cochran-Armitage Trend, 

Fisher Exact Tests P=O. 172 

Statistical Tests (e) 

6/50 (12%) 
13.6% 
6/44 (14%) 

7/50 (14%) 
16.7% 
4/38 (1 1%) 

P=0.009N 
P=O.O 15N 

P=0.028N P=0,014N 

8/50 (16%) 
18.4% 
4/38 (11%) 

6/50 (12%) 
13.6% 
6/44 (14%) 

P=0.009N 
P=O.O 15N 

P=0.050N P=O.O 14N 

8/48 (17%) 
19.9% 
5/36 (14%) 

4/49 (8%) 
9.0% 
3/43 (7%) 

P=0.268 
P=0.371 

P=0.263 P=0.500N 

4/49 (8%) 
9.0% 
3/43 (7%) 

P=O. 138 
P=0.160 

P=O. 121 P=0.500N 

12/48 (25%) 
3 1.3% 
1 1 I37 (30%) 

8/50 (16%) 
17.4% 
6/44 (14%) 

P=0.024 
P=0.030 

P=0.247 
P=0.221 

P=0.022 P=O. 178 
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TABLE 6. ANALYSIS OF PRIMARY TUMORS IN MALE RATS (a) (Continued) 

Low 
Control Dose 

High 
Dose 

Adrenal: All Pheochromocytomas 
Tumor Rates 

Overall (b) 4/50 (8%) 
Adjusted (c) 9.8% 
Terminal (d) 3/39 (8%) 

Life Table P=0.262 
Incidental Tumor Test P=0.239 
Cochran-Armitage Trend, 

Fisher Exact Tests P=O. 176 

Statistical Tests (e) 

Thyroid: Follicular-Cell Adenoma or Carcinoma 
Tumor Rates 

Overall (b) 
Adjusted (e) 
Terminal (d) 

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

Fisher Exact Tests 

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 

0150 (0%) 
0.0% 

0139 (0%) 

P=0.049 
P=0.038 

P=0.037 

4/50 (8%) 
10.3% 
4/39 (10%) 

P=0.358N 
P=0.358N 

P=0.417N 

3 150 (6%) 
7.4% 
2/39 (5%) 

P=O. 176N 
P=O. 175N 

P=0.203N 

7/50 (14%) 
17.4% 
6/39 (15%) 

P=O. 149N 
P=O. 149N 

P=O. 196N 

33 

13 148 (27%) 
34.0% 
12/37 (32%) 

P=0.013 
P=0.017 

P=0.012 

0150 (0%) 
0.0% 

0138 (0%) 

cf3 
cf3 

cf3 

2/50 (4%) 
5.3% 
2/38 (5%) 

P=0.348N 
P=0.348N 

P=0.339N 

1 150 (2%) 
2.6% 
1/38 (3%) 

P=0.313N 
P=0.253N 

P=0.309N 

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

P=O. 169N 
P=O. I4 1 N 

P=O. 159N 

8/50 (16%) 
17.4% 
6/44 (14%) 

P=0.247 
P=0.221 

P=O. 178 

3 150 (6%) 
6.6% 

2/44 (5%) 

P=O. 147 
P=O. 138 

P=0.121 

3/50 (6%) 
6.8% 
3/44 (7%) 

P=0.434N 
P=0.434N 

P=0.500N 

1 150 (2%) 
2.3% 
1/44  (2%) 

P=0.266N 
P=0.275N 

P=0.309N 

4/50 (8%) 
9.1% 
4/44 (9%) 

P=O. 199N 
P=O .204N 

P=0.262N 
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TABLE 6. ANALYSIS OF PRIMARY TUMORS IN MALE RATS (a) (Continued) 

Control 
Low 
Dose 

High 
Dose 

Pancreatic Islets: Islet-Cell Adenoma 
Tumor Rates 

Overall (b) 0/50 (0%) 
Adjusted (c) 0.0% 
Terminal (d) 0139 (0%) 

Life Table P=0.334 
Incidental Tumor Test P=0.318 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.274 

Statistical Tests (e) 

Pancreatic Islets: Islet-Cell Adenoma or Carcinoma 
Tumor Rates 

Overall (b) 2/50 (4%) 
Adjusted (c) 5.1% 
Terminal (d) 2/39 (5%) 

Life Table P=0.386 
Incidental Tumor Test P=0.374 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.309 

Statistical Tests (e) 

Preputial Gland: Adenoma 
Tumor Rates 

Overall (b) 0150 (0%) 
Adjusted (c) 0.0% 
Terminal (d) 0139 (0%) 

Life Table P=0.564N 
Incidental Tumor Test P=O. 574N 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.609 

Statistical Tests (e) 

Preputial Gland: Adenoma, Adenocarcinoma, or Carcinoma 
Tumor Rates 

Overall (b) 1 / S O  (2%) 
Adjusted (c) 2.6% 
Terminal (d) 1/39 (3%) 

Life Table P=0.360N 
Incidental Tumor Test P=0.375N 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.417N 

Statistical Tests (e) 

Testis: Interstitial-Cell Tumor 
Tumor Rates 

Overall (b) 47/50 (94%) 
Adjusted (c) 100.0% 
Terminal (d) 391 39( 100%) 

Life Table P=0.278N 
Incidental Tumor Test P=0.450 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.083 

Statistical Tests (e) 

8/50 (16%) 
19.6% 
6/38 (16%) 

P=0.005 
P=0.009 

P=0.003 

9/50 (18%) 
22.1% 
7/38 (18%) 

P=0.027 
P=0.040 

P=0.026 

5/50 (10%) 
12.6% 
4/38 ( 1  1%) 

P=0.033 
P=0.043 

P=0.028 

8/50 (16%) 
18.7% 
4/38 (1 1%) 

P=0.021 
P=0.040 

P=0.015 

48/50 (96%) 
100.0% 
38 / 38( 100%) 

P=0.425 
P=0.657N 

P=0.500 

2/50 (4%) 
4.5% 
2/44 (5%) 

P=0.265 
P=0.265 

P=0.247 

4/50 (8%) 
9.1% 
4/44 (9%) 

P=0.394 
P=0.394 

P=0.339 

0/50 (0%) 
0.0% 
0144 (0%) 

cf) 
cf) 

cf) 

0/50 (0%) 
0.0% 
0/44 (0%) 

P=0.476N 
P=0.476N 

P=0.500N 

SO/ 5q 
100.0% 
441 44( 100%) 

P=0.323N 
P=0.581 

P=0.121 

Propyl Gallate 34 



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

Dosed groups received doses of 6,000 or 12,000 ppm of propyl gallate in the diet. 
Number of tumor bearing animals/number of animals examined at the site. 
Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality. 
Observed tumor incidence at terminal kill. 
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 prior to terminal kill as being (directly or 
indirectly) the cause of death. The incidental tumor test regards these lesions as non-fatal. The Cochran- 
Armitage and Fisher’s exact tests compare directly the overall incidence rates. A negative trend or lower 
incidence is indicated by (N).  
No statistical tests were done because there were no tumors observed in the dosed or untreated control 
group. 

35 Propyl Gallate 



TABLE 7: ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS (a) 

Control 
Low 
Dose 

High 
DOW 

Hematopoietic System: Undifferentiated Leukemia 
Tumor Rates 

Overall (a) 
Adjusted (e) 
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 

Adrenal: Pheochromocytoma 
Tumor Rates 

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

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

Fisher Exact Tests 

Propyl Gallate 

8/50 (16%) 
18.3% 
5/39 (13%) 

P=0.295N 
P=0.402N 

P=O. 326N 

16/50 (32%) 
36.8% 
12/39 (31%) 

P=0.460N 
P=0.513N 

P=0.543 

1 I50 (2%) 
2.6% 
1/39 (3%) 

P=0.359N 
P=0.399N 

P=0.379N 

17/50 (34%) 
39.1% 
13/39 (33%) 

P=0.377N 
P=0.435N 

P=0.458N 

4/50 (8%) 
9.8% 
3/39 (8%) 

P=0.382N 
P=0.4 10N 

P=0.412N 

36 

5/50 (10%) 
12.3% 
3/38 (8%) 

P=0.299N 
P=0.272N 

P=0.277N 

14/49 (29%) 
3 1.9% 
9/38 (24%) 

P=0.453N 
P=0.354N 

P=O.WN 

3/49 (6%) 
7.6% 
2/38 (5%) 

P=0.300 
P=0.275 

P=0.301 

17/49 (35%) 
38.2% 
1 1 / 38 (29%) 

P=0.542 
P=0.544N 

P=0.555 

1 150 (2%) 
2.6% 
1 138 (3%) 

P=O. 19 1 N 
P=0.206N 

P=O. 18 1 N 

61 50 (12%) 
13.1% 
3/42 (7%) 

P=0.387N 

16/50 (32%) 
36.2% 
14/42 (33%) 

P=0.585 

0/50 (0%) 
0.0% 
0142 (0%) 

P=O.SOON 

16/50 (32%) 
36.2% 
14/42 (33%) 

P=0.500N 

3/50 (6%) 
7.1% 
3/42 (7%) 

P=0.500N 



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

Control 

~ 

Low 
Dose 

High 
Dose 

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 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 

Mammary Gland: Adenoma 
Tumor Rates 

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

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

Fisher Exact Tests 

Preputial Gland: 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 

4/50 (8%) 
10.3% 
4/39 (10%) 

P=0.269N 
P=0.271N 

P=0.304N 

6/50 (12%) 
15.4% 
6 /  39 (1 5%) 

P=O. 184N 
P=O. 185N 

P=0.217N 

1 1 / 50 (22%) 
27.3% 
10139 (26%) 

P=0.036N 
P=0.044N 

P=0.046N 

O I S O  (0%) 
0.0% 
0139 (0%) 

P=0.043 
P=0.043 

P=0.037 

2/50 (4%) 
5.1% 
2/39 (5%) 

P=0.430 
P=0.394 

P=0.400 

37 

8/48 (17%) 
20.7% 
7/37 (16%) 

P=O. 155 
P=0.204 

P=O.159 

8/48 (17%) 
20.7% 
7/37 (19%) 

P=0.346 
P=0.421 

P=0.355 

2/50 (4%) 
5.3% 
2/38 (5%) 

P=O.OION 
P=O.O I 1 N 

P=0.007N 

O I S O  (0%) 
0.0% 
0138 (0%) 

(0 
(0 

(0 

1 i 50 (2%) 
2.5% 
O/ 38 (0%) 

P=0.506N 
P=0.539N 

P=0.500N 

2/50 (4%) 
4.5% 
1/42 (2%) 

P=0.305N 
P=0.345N 

P=0.339N 

3/50 (6%) 
6.8% 
2/42 (5%) 

P=0.209N 
P=0.236N 

P=0.243N 

5/50 (10%) 
11.6% 
4/42 (10%) 

P=0.067N 
P=0.084N 

P=O.O86N 

3/50 (6%) 

3/42 (7%) 

P=0.135 
P=0.135 

P=0.121 

7.1% 

3/50 (6%) 
7.1% 
3/42 (7%) 

P=0.534 
P=0.534 

P=0.500 
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TABLE 7. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS (a) (Continued) 

Control 
Low High 
Dose Dose 

Uterus: Endometrial Stromal Polyp 
Tumor Rates 

Overall (b) 6/ 50 (1 2%) 
Adjusted (c) 15.4% 
Terminal (d) 6/39 (15%) 

Life Table P=0.067 
Incidental Tumor Test P=0.049 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.046 

Statistical Tests (e) 

Uterus: Endometrial Stromal Polyp or Sarcoma 
Tumor Rates 

Overall (b) 7/50 (14%) 
Adjusted (c) 17.5% 
Terminal (d) 6/39 (15%) 

Life Table P=0.077 
Incidental Tumor Test P=0.046 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.050 

Statistical Tests (e) 

8/50 (16%) 
20.3% 
7/38 (18%) 

P=0.367 
P=0.352 

P=0.387 

8/50 (16%) 
20.3% 
7/38 (18%) 

P=0.48 1 
P=0.450 

P=0.500 

1 3 / 50 (26%) 
29.5% 
11 /42 (26%) 

P=0.090 
P=0.068 

P=0.062 

14/50 (28%) 
31.1% 
11 /42 (26%) 

P=0.105 
P=O.O60 

P=0.070 

(a) Dosed groups received doses of 6,000 or 12,000 ppm of propyl gallate in the diet. 
(b) Number of tumor bearing animals/number of animals examined at the site. 
(c) Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality. 
(d) Observed tumor incidence at terminal kill. 
(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 prior to terminal kill as being (directly or 
indirectly) the cause of death. The incidental tumor test regards these lesions as non-fatal. The Cochran- 
Armitage and Fisher's exact tests compare directly the overall incidence rates. A negative trend or lower 
incidence is indicated by (N) .  

cf) No statistical tests were done because there were no tumors observed in the dosed or untreated control 
group. 
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III. RESULTS: MICE-PRECHRONIC STUDIES 

PRECHRONIC STUDIES 

Single-Dose Study 
One of five male and 3/5 females receiving 

2,000 mg/ kg propyl gallate died within 2 hours 
of dosing; the survivors in this group were slightly 
inactive for 1 day after dosing. No deaths occurred 
among the 125,250,500, or 1,000 mg/ kg groups, 
and no other compound-related effects were 
observed. 

8). Mean body weight gains by dosed male and 
female mice were inversely proportional to dose. 
Feed consumption was comparable for mice fed 
diets containing 6,000, 12,500, or 25,000 ppm 
propyl gallate. Four of the five male mice receiv- 
ing 100,000 ppm and all female mice receiving 
50,000 or 100,000 ppm had wet fur in the pelvic 
region. 

Based on the results of this study, dose levels 
selected for the 13-week study were 0,800, 1,500, 
3,000,6,000, and 12,500 ppm of propyl gallate in 
feed. 

Fourteen-Day Study 
All mice receiving 100,000 ppm and 4 /5  males 

and 5 / 5  females receiving 50,000 ppm died (Table 

TABLE 8. SURVIVAL AND MEAN BODY WEIGHTS OF MICE FED DIETS CONTAINING PROPYL 
GALLATE FOR 14 DAYS 

Average Average 
Mean Body Weights (grams) Daily Feed Daily Feed 

(ppm) (4 Initial Final Change (4 (grams) (c,d) (grams) (4 
Dose Survival Consumption Consumption 

Males 

6,000 515 21.6 f1.0 24.4 f 0.5 + 2.8 f 0.6 7.9 8.8 
12,500 51 5 21.6 f1.0 23.6 k 0.8 t 2.0 f 0.6 1.3 9.0 
25,000 515 21.8 a . 7  22.2 k0.7 + 0.4 & 0.4 8.3 7.8 
50,000 115 21.0 16.0 - 5.0 8.4 10.0 

100,OOO o/  5 cf) cf) cf) 6.9 

Females 

6,000 515 16.2 M.2 18.6 f 0.2 + 2.4 f 0.4 7.2 8.8 
12,500 515 17.0 f0.3 18.0 f 0.6 + 1.0 f 0.3 7.0 7.7 
25,000 515 17.4 f1.1 17.4 f 0.8 0.0 f 0.6 7.9 7.1 
50,000 015 cf) cf) cf) 8.4 8.0 (g) 

100,000 01 5 cf) cf) cf) 8.2 

(a) Number surviving/ number initially in the group. All calculations are based on those animals surviving to 
the end of the study. 

(b) Mean body weight change of the survivors of the group f standard error of the mean. 
(c) Day 2 through day 7 
(d) Average daily feed consumption by untreated mice of comparable age and weight at this laboratory is 8 

(e) Day 7 through day 14 
cf) No data are presented due to the 100% mortality in this group. 
(g) Day 7 through day 13 

grams for males and 7 grams for females. 
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III. RESULTS: MICE-PRECHRONIC STUDIES 

Thirteen-Week Study 
No mice died (Table 9). Weight gain in the 

dosed groups could not be meaningfully evalu- 
ated because controls were dehydrated as a result 
of a malfunction in the automatic watering sys- 
tem. Weight gain data were not used for selecting 
dose levels for the chronic study. No compound- 

related gross or microscopic pathologic effects 
were observed. 

Doses of 6,000 and 12,000 ppm propyl gallate 
were selected for mice in the chronic study 
because of the weight gain depression seen in 
mice administered 25,000 ppm in the 14-day 
study. 

TABLE 9. SURVIVAL, MEAN BODY WEIGHTS, AND FEED CONSUMPTION OF MICE FED DIETS 
CONTAINING PROPYL GALLATE FOR 13 WEEKS 

Weight Change Average Daily 

DOW Survival Controls (c) Consumption 
Mean Body Weight (grams) Relative to Feed 

(ppm) (a) Initial Final Change (b) (percent) (grams) 

Males 

0 I O /  I O  19.0 f 0.6 31.3 f 0.8 t12.3 f 0.4 6.3 

800 I O /  10 18.8 f 0.5 30.7 f 0.6 t 1  1.9 f 0.3 - 3.3 7.6 

1,500 I O /  I O  17.0 f 0.3 29.9 f 0.7 +12.9 f 0.6 + 4.9 7.4 

3 ,000 I O /  10 18.5 f 0.5 30.4 f 0.6 + I  I .9 f 0.7 - 3.3 7.3 

6,000 IO/ 10 18.8 i 0.4 30.1 i 0.7 + I  1.3 f 0.5 - 8.1 7.5 

12,500 I O /  10 18.5 i 0.5 29.0 f 0.6 +10.5 f 0.4 -14.6 7.8 

Females 

0 IO/ 10 15.9 f 0.5 22.9 f 0.7 +7.0 f 0.6 7.8 

800 lo/ I O  15.6 f 0.3 23.9 f 0.3 +8.3 f 0.3 +18.6 7.9 

1,500 I O /  I O  15.4 f 0.4 24.7 k 0.4 +9.3 f 0.2 +32.9 8.5 

3,000 I O /  10 15.4 f 0.4 23.5 f 0.3 +8.1 f 0.3 +I57  7.9 

6,000 IO/ 10 15.0 f 0.3 23.1 i 0.5 t8.1 f 0.4 +15.7 7.7 
12,500 IO/ IO 15.5 k 0.5 23.0 i 0.5 +7.5 f 0.4 + 7.1 7.6 

(a) Number surviving/ number initially in the group. 
(b) Mean body weight change of the group f standard error of the mean. 
(c) Weight change of the dosed group relative to that of the controls 

Weight Change (Dosed Group)-Weight Change (Control Group) 
Weight Change (Control Group) x 100 
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III. RESULTS: MICE-CHRONIC STUDIES 

CHRONIC STUDIES 

Body Weights and Clinical Signs 
Mean body weights of dosed mice of each sex 

were lower than those of the controls throughout 
most of the study (Figure 3 and Table 10). At 104 
weeks, mean body weights of low- and high-dose 
male mice were 5% and 8% lower than those of 

the controls. Mean body weights of female mice 
of either dose group were 11% lower than those 
of the controls. The average daily feed consump- 
tion per mouse by low-and high-dose mice was 
91% and 100% that of the controls for males and 
109% and 106% for females (Table 11). No other 
compound-related clinical signs were observed. 

" 'X 
O B  
a B  

MALE MICE 
0 CONTROL 

0 LOWWSE 

A HIOHDOSE 

0 I 
90 io0 110 0 40 60 0 70 80 10 20 10 

TIME ON STUDY (WEEKS) 

FEMALE MICE 
0 CONTROL 

0 LOWDOSE 

A HIGHOOSE 

0 
TIME ON STUDY (WEEKS1 

Figure 3. Growth Cunres for Mice Fed Diets Containing Propyl Gallate 
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TABLE 10. CUMULATIVE MEAN BODY WElGHT CHANGE (RELATIVE TO CONTROLS) OF MICE 
FED DIETS CONTAlNlNG PROPYL GALLATE IN THE CHRONIC STUDY 

Cumulative 
Mean Body Weight Change Weight Change Relatlve 

to Controls fa) (Percent) b m s )  

Week No. Control Low Dose HlghDose LowDose HIghDose 

Males 

0 
I 

22 
44 
65 
83 

104 

Final Body 
Weight 

20 (b) 
3 

13 
19 
21 
21 
19 

20 (b) 
2 

13 
18 
19 
19 
17 

21 (b) 
I 

I I  
16 
17 
17 
I5 

-33 0 

-10 -10 
-5 

- I  I 

-61 
-15 
-16 
-19 
-19 
-2 I 

39 37 36 

Females 
0 
I 

22 
44 
65 
83 

104 

17 (b) 
2 
9 

14 
17 
20 
19 

-50 
-22 

-7 
-I8 
-20 
-2 I 

-100 
- I  I 
-21 
-24 
-25 
-2 I 

7 
13 
14 
16 
15 

Final Body 
Weight 36 32 32 - I  I (c) - I I  (c) 

(u) Weight change of the dosed group relative to that of the controls = 
Weight Change (Dosed Group) - Weight Change (Control Group) 

Weight Change (Control Group) x loo 
(b) Initial Weight 
(c) Final body weight relative to controls (percent) 

TABLE 11. FEED CONSUMPTION BY MICE RECElVING PROPYL GALLATE IN THE CHRONIC 
STUDY 

Mala 
22 6.0 6.0 I .o 6.0 I .o 
44 7.0 6.0 0.9 6.0 0.9 
65 6.8 5.8 0.9 6.8 I .o 
83 6.8 5.8 0.9 6.8 I .o 

104 7.3 7.3 I .o 8.4 1.1 

6.8 6.2 0.9 6.8 I .o 
0.5 0.6 0. I 1 .o 0. I 
7.4 9.7 11.1 14.7 10.0 

F e d a  
22 6.0 6.0 1 .O 6.0 I .o 
44 6.0 6.0 I .o 6.0 I .o 
65 6.8 6.8 1 .o 6.8 I .o 
83 5.8 6.8 1.2 6.8 I .2 

104 7.3 9.4 1.3 8.4 I .2 

6.4 7.0 1.1 6.8 1.1 
0.6 I .4 0. I I .o 0. I 
9.4 20.0 9. I 14.7 9. I 

(u) Grams of f a d  consumed per animal per day. 
(b) Grams of f a d  consumed per day by the dosed group divided by that for the controls. 
(c) Standard deviation 
(d) Coefficient of variation = (standard deviation/mean) x 100 
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III. RESULTS: MICE-CHRONIC STUDIES 

0 10- 

Survival 
Estimates of the probabilities of survival of 

male and female mice fed diets containing 0, 
6,000, or 12,000 ppm propyl gallate are shown by 
the Kaplan and Meier curves in Figure 4. No 
significant differences in survival were observed 
between dosed groups of male mice or groups of 
female mice. 

In male mice, 41/50 (82%) of the controls, 
37/50 (74%) of the low-dose group, and 44/50 

A HIGHDOSE- 

(88%) of the highdose group lived to the end of 
the study at 105-107 weeks. In female mice, 
37/50 (74%) of the controls, 34/50 (68%) of the 
lowdose group, and 38/50 (76%) of the high- 
dose group lived to the end of the study at 105- 
107 weeks. These incidences include one low- 
dose female that died during the terminal kill 
period. 

Fiture 4. Sutvival Cunres for Mice Fed Diets Containing Propyl Gallate 

43 Propyl Gallate 



III. RESULTS: MICE-CHRONIC STUDIES 

Pathology and Statistical Analyses of 
Results 

Histopathologic findings on neoplasms occur- 
ring in mice are summarized in Appendix B, 
Tables B1 and B2; Tables B3 and B4 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 D1 and 
D2. Tables 12 and 13 contain the statistical ana- 
lyses of those primary tumors that occurred with 
an incidence of at least 5% in one of the three 
groups. 

HematopQietic System: Malignant lymphomas 
in male mice were observed with a statistically 
significant (P10.014) positive trend (controls, 
1/50, 2%; lowdose, 3/49, 6%; highdose, 8/50, 
16%). All tests between the highdose and control 
groups were significant (P10.028). The incidence 
of male mice with malignant lymphoma, histio- 
cytic type, occurred with a significant (P50.02) 
positive trend (control, O /  50, 0%; low-dose, 
0149, 0%; highdose, 4/50, 8%); but statistical 
comparisons between highdose males and con- 
trols were n'ot significant. 

Liver: The incidence of male mice with ade- 
nomas or carcinomas (combined) occurred with 

a significant (P=0.043, incidental tumor test) 
negative trend. Hepatocellular adenomas in fe- 
male mice occurred with a significant (P10.022) 
positive trend (control, O /  50, 0%; lowdose, 
2/50, 4%; high-dose, 5/49, 10%). The incidence 
of high-dose female mice with this tumor is sig- 
nificantly (P10.039) higher than that of the con- 
trols. The combined incidence of female mice 
with either adenomas or carcinomas was not 
significantly different from that of controls. 

Pituitary: Lowdose female mice had fewer 
adenomas than did animals in the control group 
(P50.035), but no statistically significant results 
were obtained when the incidences of females 
with adenomas or carcinomas were combined. 

Skin or Subcutaneous Tissue: Fibromas oc- 
curred in male mice with a negative trend 
(PSO.01 l),  and the incidence in the highdose 
group was significantly (P<0.028) reduced rela- 
tive to controls (5150, 1/49, 0150). 

Uterus: Endometrial stromal polyps or sar- 
comas occurred with a significant (P<0.038) 
negative trend in female mice; none of the results 
of the individual group comparisons were 
significant. 
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TABLE 12. ANALYSIS OF PRIMARY TUMORS IN MALE MICE (a) 

Low Hi& 
Con t r o I Dose Dose 

Skin or Subcutaneous Tissue: Fibroma 
Tumor Rates 

Overall (b) SI50 (10%) 
Adjusted (c) 12.2% 
Terminal (d) 5/41 (12%) 

Life Table P=O.O 10N 
Incidental Tumor Test P=O.O 10N 
Cochran-Armitage Trend, 

P=O.O I I N 

Subcutaneous Tissue: Fibrosarcoma 
Tumor Rates 

Statistical Tests (e) 

Fisher Exact Tests 

Overall (b) 2/ 50 (4%) 
Adjusted (c) 4.5% 
Terminal (d) 0141 (0%) 

Life Table P=O. 189N 
Incidental Tumor Test P=O. 139N 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.203N 

Statistical Tests (e) 

Lung: Alveolar/Bronchiolar Adenoma 
Tumor Rates 

Overall (b) 3/50 (6%) 
Adjusted (c) 7.0% 
Terminal (d) 2/41 (5%) 

Life Table P=0.331 
Incidental Tumor Test P=0.312 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.292 

Statistical Tests (e) 

Lung: Alveolar/Bronchiolar Adenoma or Carcinoma 
Tumor Rates 

Overall (b) 4/50 (8%) 
Adjusted (c) 9.4% 
Terminal (d) 3/41 (7%) 

Life Table P=0.479 
Incidental Tumor Test P=0.459 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.433 

Hematopoietic System: Malignant Lymphoma, Histiocytic Type 
Tumor Rates 

Overall (b) 0150 (0%) 
Adjusted (c) 0.0% 
Terminal (d) 0141 (0%) 

Life Table P=0.020 
Incidental Tumor Test P=O.O16 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.015 

Statistical Tests (e) 

Statistical Tests (e) 

1 149 (2%) 
2.7% 
1/37 (3%) 

P=O. 128N 
P=O. 128N 

P=O. 107N P=0.028N 

3 I49 (6%) 
7.7% 
1 I37 (3%) 

P=0.484 
P=O.581N 

P=0.490 P=0.247N 

4/48 (8%) 
10.8% 
4/37 (11%) 

5/50 (10%) 
11.4% 
5/44  (11%) 

P=0.453 
P=0.453 

P=0.396 
P=0.363 

P=0.477 P=0.357 

5/48 (10%) 
13.5% 
5/37 (14%) 

5/50 (10%) 
1 1.4% 
5/44 (1 1%) 

P=0.443 
P=0.443 

P=0.543 
P=0.511 

P=0.474 P=0.500 

4/50 (8%) 
8.9% 
3/44 (7%) 

If) 
cf) 

P=0.075 
P=0.086 

If) P=0.059 
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TABLE 12. ANALYSIS OF PRIMARY TUMORS IN MALE MICE (a) (Continued) 

Low High 
Dose Dose Control 

Hematopoietic System: Malignant Lymphoma, Mixed Type 
Tumor Rates 

Overall (b) O I S O  (0%) 
Adjusted (c) 0.0% 
Terminal (d) 0141 (0%) 

Life Table P=0.072 
Incidental Tumor Test P=0.072 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.061 

Statistical Tests (e) 

Hematopoietic System: All Malignant Lymphoma 
Tumor Rates 

Overall (b) 1 150 (2%) 
Adjusted (c) 2.4% 
Terminal (d) 1/41 (2%) 

Life Table P=0.014 
Incidental Tumor Test P=0.009 
Cochran-Armitage Trend, 

Fisher Exact Tests P=O.009 

Statistical Tests (e) 

1/49 (2%) 
2.7% 
1 137 (3%) 

3/50 (6%) 
6.8% 
3/44 (7%) 

P=0.480 
P=0.480 

P=0.134 
P=O. 134 

P=0.495 P=O. 121 

3/49 (6%) 
7.2% 
1 I37 (3%) 

8/50 (16%) 
17.4% 
6/44 (14%) 

P=0.290 
P=0.387 

P=0.026 
P=0.028 

P=0.301 P=O.O15 
Liver: Adenoma 
Tumor Rates 

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

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

Fisher Exact Tests 
Liver: Carcinoma 
Tumor Rates 

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

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

Fisher Exact Tests 

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 

3 150 (6%) 
7.3% 
3/41 (7%) 

4/49 (8%) 
10.1% 
3/37 (8%) 

1/50 (2%) 
2.3% 
1 /44 (2%) 

P=0.456 
P=0.453 

P=0.253N P=0.489 P=0.309N 

14/50 (28%) 
32.5% 
12/41 (29%) 

1 1 i49 (22%) 
25.9% 
6/37 (16%) 

9/ 50 (1 8%) 
19.5% 
7/44 (16%) 

P=O. I 14N 
P=0.089N 

P=0.406N 
P=O. 139N 

P=O. 133N 
P=O. 134N 

P=O. 143N P=0.343N P=O. 171N 

17/50 (34%) 
39.4% 
15/41 (37%) 

15/49 (31%) 
34.5% 
9/37 (24%;) 

lOi50 (20%) 
21.6% 
8/44 (18%) 

P=0.516N 
P=O .244N 

P=0.075N P=0.442N P=0.088N 
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TABLE 12. ANALYSIS OF PRIMARY TUMORS IN MALE MICE (a) (Continued) 

L O W  
Control DOW 

High 
DOW 

Adrenal: All Pheochromocytomas 
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 
Tumor Rates 

Overall (b) 
Adjusted (e) 
Terminal (d) 

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

Fisher Exact Tests 

1/49 (2%) 
2.5% 
1 140 (3%) 

P=0.373N 

3/49 (6%) 
7.5% 
3/40 (8%) 

P=0.083N 

3/47 (6%) 
7.1% 
I /  35 (3%) 

P=0.288 
P=0.342 

P=0.293 

2/48 (4%) 
5.0% 
11 37 (3%) 

P=0.510N 

P=0.481N 
P=0.48 1 N 

P=0.495N 

P=O. lO5N 
P=O. lO5N 

P=O. 12 1 N 

(a) Dosed groups received doses of 6,000 or 12,000 ppm of propyl gallate in the diet. 
(b) Number of tumor bearing animals/number of animals examined at the site. 
(c) Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality. 
(d) Observed tumor incidence at terminal kill. 
(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 painvise comparisons between that dosed group and the 
controls. The life table analysis regards tumors in animals dying prior to terminal kill as being (directly or 
indirectly) the cause of death. The incidental tumor test regards these lesions as non-fatal. The Cochran- 
Armitage and Fisher’s exact tests compare directly the overall incidence rates. A negative trend or lower 
incidence is indicated by (N).  

cf) No statistical tests were done because there were no tumors observed in the dosed or untreated control 
group. 
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TABLE 13. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE (a) 

Control 
Low High 
Dose Dose 

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 

2/50 (4%) 
4.9% 
I I37 (3%) 

P=0.410 
P=0.420 

P=0.392 

Hematopoietic System: Malignant Lymphoma, Mixed Type 
Tumor Rates 

Overall (b) 4/50 (8%) 
Adjusted (c) 9.6% 
Terminal (d) 2/37 (5%) 

Life Table P=0.408N 
Incidental Tumor Test P=0.424N 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.422N 

Statistical Tests (e) 

Hematopoietic System: All Malignant Lymphomas 
Tumor Rates 

Overall (b) 8/50 (16%) 
Adjusted (c) 19.3% 
Terminal (d) 5/37 (14%) 

Life Table P=0.312N 
Incidental Tumor Test P=0.310N 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.331N 

Statistical Tests (e) 

Hematopoietic System: Lymphoma or Leukemia 
Tumor Rates 

Overall (b) 9/50 (18%) 
Adjusted (c) 21.2% 
Terminal (d) 5/37 (14%) 

Life Table P=0.436N 
Incidental Tumor Test P=0.416N 
Cochran-Armitage Trend, 

P=0.46 1 N 

Statistical Tests (e) 

Fisher Exact Tests 

Liver: Adenoma 
Tumor Rates 

Overall (b) 0150 (0%) 
Adjusted (c) 0.0% 
Terminal (d) 0137 (0%) 

Life Table P=0.020 
Incidental Tumor Test P=0.022 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.016 

Statistical Tests (e) 

1 150 (2%) 
2.9% 
1 I34 (3%) 

P=0.539N 
P=0.537N 

P=0.500N 

1 150 (2%) 
2.9% 
1 I34 (3%) 

P=0.214N 
P=O. 183N 

P=O. 18 1N 

3/50 (6%) 
8.4% 
2/34 (6%) 

P=O. 144N 
P=O. 12 IN 

P=0.100N 

5/50 (10%) 
13.6% 
3/34 ( 9%) 

P=0.272N 
P=0.232N 

P=0.194N 

2/50 (4%) 
5.6% 
1 I34 (3%) 

P=0.212 
P=0.214 

P=0.247 

3/49 (6%) 
7.9% 
3/38 (8%) 

P=O.510 
P=0.522 

P=0.490 

3/49 (6%) 
7.9% 
3/38 (8%) 

P=0.494N 
P=0.531N 

P=0.51 IN 

6/49 (12%) 
15.8% 
6138 (16%) 

P=0.375N 
P=0.393N 

P=0.403N 

8/49 (16%) 
20.3% 
7/38 (18%) 

P=0.489N 
P=0.490N 

P=0.5 18N 

5/49 (10%) 
12.7% 
4/38 (11%) 

P=0.036 
P=0.039 

P=0.027 
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TABLE 13. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE (a) (Continued) 

Low High 
Control Dose Dose 

Liver: Carcinoma 
Tumor Rates 

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

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

Fisher Exact Tests 

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: 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 

3/50 (6%) 
8.1% 
3 I37 (8%) 

P=0.060N 
P=0.060N 

P=0.063N 

3 / 50 (6%) 
8.1% 
3/37 (8%) 

P0.297 
P=0.309 

P=0.273 

5/48 (10%) 
14.3% 
5/35 (14%) 

P=O. 102N 
P=0.102N 

P=O. 1 15N 

6/48 (13%) 
17.1% 
6/35 (17%) 

P=0.057N 
P=0.057N 

P=0.068N 

I I50 (2%) 
2.9% 
1/34 (3%) 

P=0.335N 
P=0.335N 

P=0,309N 

3/50 (6%) 
8.4% 
2/34 (6%) 

P=0.616 
P=0.617 

P=O.661 

0148 (0%) 
0.0% 
0134 (0%) 

P=0.035N 
P=0.035N 

P=0.028N 

1/48 (2%) 
2.9% 
1 I34 (3%) 

P=0.06 1 N 
P=0.061N 

P=0.056N 

0149 (0%) 
0.0% 
0138 (0%) 

P=O. 116N 
P=O. 1 16N 

P=O. 125N 

5/49 (10%) 
12.7% 
4/38 (1 1%) 

P=0.368 
P=0.379 

P=0.346 

2/49 (4%) 
5.3% 
2/38 (5%) 

P=0.183N 
P=O. 183N 

P=0.209N 

2/49 (4%) 
5.3% 
2/38 (5%) 

P=O. 108N 
P=O. lO8N 

P=O. 127N 
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TABLE 13. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE (a) (Continued) 

Control 
Low 
Dose 

High 
Dose 

Uterus: Endometrial Stromal Polyp or Sarcoma 
Tumor Rates 

Overall (b) 31 50 (6%) 01 50 (0%) 0149 (0%) 
Adjusted (c) 8.1% 0.0% 0.0% 
Terminal (d) 3/31 (8%) 0134 (0%) 0138 (0%) 

Life Table P=0.038N P=O. 136N P=O. 1 16N 
Incidental Tumor Test P=0.038N P=O. 136N P=O. 1 16N 
Cochran-Armitage Trend, 

Fisher Exact Tests P=0.038N P=O. 121N P=O. 125N 

Statistical Tests (e) 

Dosed groups received doses of 6,000 or 12,000 ppm of propyl gallate in the diet. 
Number of tumor bearing animals/number of animals examined at the site. 
Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality. 
Observed tumor incidence at terminal kill. 
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 prior to terminal kill as being (directly or 
indirectly) the cause of death. The incidental tumor test regards these lesions as non-fatal. The Cochran- 
Armitage and Fisher’s exact tests compare directly the overall incidence rates. A negative trend or lower 
incidence is indicated by (N) .  

Propyl Gallate 50 



IV. DISCUSSION AND 
CONCLUSIONS 
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IV. DISC*JSSION AND CONCLUSIONS 

No compound-related histopathologic effects 
were observed in mice administered diets con- 
taining 800 - 12,500 ppm for 13 weeks. Feed con- 
sumption for female rats fed diets containing 
25,000 ppm propyl gallate for 13 weeks was 
almost twice that of the controls, yet weight gain 
relative to controls was depressed 12%. Macro- 
scopic gastrointestinal effects were observed in 
rats of each sex in the 25,000-ppm group. These 
effects consisted of a thickened stomach wall, 
reddened intestinal mucosa, and darkened muco- 
sal surface of the stomach. Histologically, gastric 
lesions were characterized by ulceration and 
necrosis of the mucosal surface and by a moder- 
ate to severe granulomatous inflammatory re- 
sponse in the submucosa and muscular wall of 
the stomach. A previous study in which albino 
rats were fed diets containing 23,400 ppm propyl 
gallate reported that 40% of the animals died 
within the first 4 weeks and that tubular damage 
to the kidneys was observed (Orten et al., 1948). 
These earlier findings were not duplicated in the 
current 13-week study, possibly because of dif- 
ferences in animal husbandry, in the strain of 
rats, and in bioassay techniques. 

In mice, weight gain depression was seen in 
animals fed diets containing 25,000 ppm propyl 
gallate for 14 days. Body weight data from the 
13-week study could not be evaluated meaning- 
fully because the controls were dehydrated when 
water was not available ad libitum due to a mal- 
function in the automatic watering system. 

The doses selected for rats and mice on the 
chronic study were 6,000 and 12,000 ppm. The 
growth rates of dosed female rats and mice were 
more than 10% lower than those of controls. 
This finding agrees with the growth retardation 
observed in rats fed diets with 1.17% or 5% 
propyl gallate (Orten et al., 1948; Lehman et al., 
1951). N o  significant differences in survival were 
observed between dosed or control rats or mice, 

The incidences of dosed male rats with cyto- 
plasmic vacgolization of the liver and of high- 
dose male! rats with suppurative inflammation of 
the prostate were related to administration of 
propyl gallate. The presence of fat in vacuoles 
may be an indication of a disorder in fat metabo- 
lism. I t  is likely that propyl gallate administration 
to rats may result in methyl donors (e.g., choline) 
deficiency. This could occur since methyl groups 
are needed for the metabolism of this compound. 
Furthermore, choline deficiency in rats is known 
to interfere with the secretion of triglycerides in 

the form of low-density lipoprotein from the liver 
into the plasma (Mookerjea, 1971). 

Rare tumors (an astrocytoma or a glioma) 
were found in the brain of two low-dose female 
rats. The incidence of all brain tumors in the Bio- 
assay Program is only 0.86% and at this labora- 
tory isO.68% (Appendix H, Table H6). However, 
the presence of this tumor in the brain of low- 
dose female rats was not considered to be related 
to propyl gallate administration, since none of 
the high-dose female rats had this tumor, 

Thyroid follicular-cell adenomas or carcino- 
mas (combined) occurred in male rats with a sta- 
tistically significant (P<0.05) positive trend, but 
the incidences in the dosed groups were not sta- 
tistically significant in direct comparisons with 
the controls. Moreover, the incidence of high- 
dose male rats with follicular-cell tumors was 
quite low (3/50, 6%) and was not statistically 
significant relative to the historical control rate 
(14/584, 2.4%; Appendix H, Table HI) in the 
laboratory that conducted this bioassay. 

The following tumors occurred in low-dose 
male rats a t  incidences significantly higher 
(P<0.05) than those in the controls but showed 
little evidence of an increase in high-dose males: 
adenomas (alone) and adenomas, adenocarcino- 
mas, or carcinomas (combined) of the preputial 
gland, and adenomas (alone) and adenomas or 
carcinomas (combined) of the pancreatic islet 
cells, and pheochromocytomas of the adrenal 
gland. The historical control incidences of these 
tumors in the Bioassay Program are given in 
Appendix H (Tables H2, H3, and H4). Because 
there is no significant effect in the high-dose 
group, these increases are not considered to be 
clearly related to propyl gallate administration. 

Adenomas in the mammary gland occurred in 
female rats with a statistically significant positive 
trend, but the incidence in the high-dose group 
was not significantly higher than that in the con- 
trols. Fibroadenomas in the mammary gland in 
female rats occurred with a statistically signifi- 
cant negative trend. Endometrial stromal polyps 
of the uterus occurred in female rats with a mar- 
ginally significant positive trend (PzO.049, inci- 
dental tumor test), but the incidence in the high- 
dose group (13/50, 26%) was not significant 
relative to controls (6/50, 12%). The high-dose 
incidence falls within the overall historical con- 
trol range (2/50,4% to 18/49,36%; Appendix H, 
Table H5), and this increase is not believed to be 
related to administration of propyl gallate. 
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IV. DISCUSSION AND CONCLUSIONS 

Retinopathy and cataract formation occurred 
at increased incidences in high-dose male rats 
and low-dose female rats. At this bioassay labor- 
atory, the incidence of eye lesions has been 
related to the distance of the animals from a fluo- 
rescent light source. 

In male mice, malignant lymphoma was ob- 
served with significantly (P10.028) increased 
incidence in the high-dose group (16%) relative 
to concurrent controls (2%) and with a positive 
trend (P<0.014). However, the high-dose inci- 
dence was not statistically significant (P=O.1 1 ,  
Fisher's exact test) when compared with the his- 
torical rate (60/640, 9.4%; Appendix H, Table 
H7) for the laboratory that conducted this bioas- 
say. This tumor was not observed in significant 
proportions in female mice. The increased inci- 
dence of malignant lymphomas in male mice was 
not clearly related to administration of propyl 
gallate . 

Adenomas of the liver in female mice occurred 
with a statistically significant (P10.022) positive 
trend, with the incidence in the high-dose group 
being significantly (P10.039) higher than that in 
the controls. To date, the overall historical inci- 
dence is 104/3,127 (3.3%), with the group inci- 
dence ranging from 0/50 (0%) to 9/49 (18%) 
(Appendix H, Table H8). In addition, the com- 
bined incidence of hepatocellular adenomas or 
carcinomas was similar in dosed and control 
groups and hence the increased incidence of 
hepatocellular adenomas in the high-dose group 
was not considered to be related to propyl gallate 
administration. 

No compound-related histopathologic effects 
were observed in previous 13- to 24-month feed- 
ing studies of propyl gallate (Dacre, 1974; Leh- 
man et al., 1951; Orten et al., 1948); the doses 

administered in these studies were comparable to 
those used in the present study. The lack of 
compound-related histopathologic findings may 
be. explained by the small number (5-15 per dose 
level) and/ or the different strains of animals 
used, Growth retardation was observed in rats 
receiving diets with 1.17% or 5% propyl gallate 
(Orten et al., 1948; Lehman et al., 1951). Similar 
observations of growth retardation were made in 
the current chronic studies. 

Although propyl gallate alone was not muta- 
genic for Salmonella typhimurium, propyl gal- 
late given concurrently enhanced the mutagen- 
icity of N-hydroxy-2-acetylaminofluorene for 
TA 98 and 4-nitroquholine-l-oxide for TA 98 
and 100. Mutagenic activity of N-methy1-N'- 
nitro-N-nitrosoguanidine, N-acetoxy-2-acetyla- 
minofluorene, and aflatoxin B1 was reduced or 
inhibited by propyl gallate (Rosin and Stich, 
1980). Propyl gallate did not cause mutations in 
S. typhimurium strains TA 98, 100, 1535, and 
1537 with and without exogenous metabolic 
activation (NTP unpublished results, 1982). 

Conclusions: Under the conditions of this bio- 
assay, propyl gallate was not considered to be 
carcinogenic for F344 J N rats, although there was 
evidence of an increased proportion of low-dose 
male rats with preputial gland tumors, islet-cell 
tumors of the pancreas, and pheochromocyto- 
mas of the adrenal glands; rare tumors of the 
brain occurred in two low-dose females. Propyl 
gallate was not considered to be carcinogenic for 
B6C3F1 mice of either sex, although the increased 
incidence of malignant lymphomas in male mice 
may have been related to the dietary administra- 
tion of propyl gallate. 

53 Propyl Gallate 



Propyl Gallate 54 



V. REFERENCES 

55 Propyl Gallate 



V. REFERENCES 

Archer, D.; Bukovic-Wess, J.; Smith, B., Sup- 
pression of macrophagedependent T-lymphocyte 
function(s) by gallic acid, a food additive metab- 
olite. Proc. SOC. Exp. Biol. Med. 156:465-469; 
1977. 
Armitage, P., Statistical methods in medical 
research. New York: John Wiley & Sons, Inc., 

Berenblum, I., ed., Carcinogenicity testing: a 
report of the panel on carcinogenicity of the 
Cancer Research Commission of UICC. Geneva: 
International Union Against Cancer, 1969. 
Booth, A.; Masri, M.; Robbins, D.; Emerson, 
0.; Jones, F.; De Eds, F., The metabolic fate of 
gallic acid and related compounds. J. Biol. Chem. 
234:30 14-30 16; 1959. 
Carpenter, M., Antioxidant effect on the prosta- 
glandin in endoperoxide synthethase product 
profile. Fed. Proc. 40(2):189-194; 1981. 
Cox, D., Regression models and life tables. J.R. 
Stat. SOC. B34:187-220; 1972. 
Dacre, J., Long-term toxicity study of n-propyl 
gallate in mice, Food Cosmet. Toxicol. 12:125- 
129; 1974. 

Fawcett, R.; Robinson, R., J. Chem. SOC. 2414- 
2422; 1927. 

I97 1 :362-365. 

Federal Register, 44, No. 17752825; 1979. 

Food Chemicals Codex, 1981:257. 
Furia, T., ed., Handbook of food additives. 
Cleveland: CRC Press, 1972: 185-223. 

Gart, J.; Chu, K.; Tarone, R., Statistical issues in 
interpretation of chronic bioassay tests for carci- 
nogenicity. J. Natl. Cancer Inst. 62:957; 1979. 

Gorbacheva, L.; Kukushkina, G.; Petrov, O., 
Retardation of tumor growth and RNA biosyn- 
thesis by administration of phenolic compounds 
to tumor-bearing animals. In: Fenal’ nye Soedin 
Ikh. Biol. Funkts; Mater Vses Simp. 1966: 

Harshaw Chemical Company, Bulletin 12775, 
1975. 

Kaplan, E.; Meier, P., Nonparametric estimation 
from incomplete observations. J. Amer. Stat. 
Assoc. 53:457481, 1958. 

Lauffer, P., in Balsam, M.; Sagarin, E., eds., 
Cosmetics - science and technology. New York: 
John Wiley and Sons, Inc., 1972:376. 

345-348. 

Lehman, A.; Fitzhugh, 0.; Nelson, A.; Wood- 
ard, G., The pharmacological evaluation of anti- 
oxidants. Advances in Food Research 3: 197-208; 
1951. 
Linhart, M.; Cooper, J.; Martin, R.; Page, N.; 
Peters, J., Carcinogenesis bioassay data system. 
Comp. Biomed. Res. 7:230-248; 1974. 
LSRO, Life Sciences Research Office, Evalua- 
tion of the health aspects of propyl gallate as a 
food ingredient, SCOGS-11, January, 1973. 
Mantel, N.; Haenszel, W., Statistical aspects of 
the analysis of data from retrospective studies of 
disease. J. Natl. Cancer Inst. 22: 719-748; 1959. 
McDonald-Gibson, W.; Saeed, S.; Schneider, C., 
Local antinociceptive and topical anti-inflamma- 
tory effects of propyl gallate in rodents. Br. J. 
Pharmacol. 58573-581; 1976. 

Merck index, Rahway, New Jersey: Merck and 
Co., 1968; 877. 

Mirvish, S.; Cardesa, A.; Wallace, L.; Shubik, 
P., Induction of mouse lung adenoma by amines 
or ureas plus nitrite and by nitroso compounds. 
Effect of ascorbate, gallic acid, thiocyanate and 
caffeine. J. Natl. Cancer Inst. 55(3): 633-636; 
1975. 

Mookerjea, S., Action of choline in lipoprotein 
metabolism. Fed. Proc. 30:143-150; 1971. 
National Academy of Sciences, Histologic typing 
of liver tumors in the rat. J. Natl. Cancer Inst. 
64:179; 1980. 

NTP, NTP Technical Bulletin No. 6, National 
Toxicology Program, January 1982: 6. 

Orten, J., Kuyper, A.; Smith, A., Studies on the 
toxicity of propyl gallate and of antioxidant mix- 
tures containing propyl gallate. Food Technol. 
2:308; 1948. 

Peto, R.; Pike, M.; Day, N.; Gray, R.; Lee, P.; 
Parish, S.; Peto, J.; Richard, S.; Wahrendorf, J., 
Guidelines for simple, sensitive, significant tests 
for carcinogenic effects in long-term animal 
experiments. International Agency for Research 
Against Cancer. Monographs on the long-term 
and short-term screening assays for carcinogens: 
A critical appraisal, R. Montesano; H. Bartsch; 
L. Tomatis, eds. Geneva: World Health Organi- 
zation. Supplement 2; 1980:311. 

Pouchert, C., Aldrich library of infrared spectra, 
Aldrich Chemical Co., Inc., 1970:762. 

Propyl Gallate 56 



V. REFERENCES 

Rosin, M.; Stich, H., Enhancing and inhibiting 
effects of propyl gallate on carcinogen-induced 
mutagenesis. J. Environ. Pathol. Toxicol. 4 159- 
167; 1980. 
Sadtler standard spectra, Philadephia: Sadtler 
Research Laboratories, IR No. 9163, NMR No. 
18733. 
Sedlacek, B., Fette, Seifen, Anstrichmittel 64: 
683-687; 1962. 
Singleton, V.; Katzer, F. In: Toxicants occurring 
naturally in foods, Committee on Food Protec- 
tion, Food and Nutrition Board, National Re- 
search Council, National Academy of Sciences, 
Washington, D.C., 307; 1973. 
Squire, R.; Levitt, M., Report of a workshop on 
classification of specific hepatocellular lesions in 
rats. Cancer Res. 353214; 1975. 

Stahl, R., Thin-layer chromatography, 2nd ed., 
New York: Springer-Verlag, 1969:887; Spray No. 
168A. 

Tanaka, S.; Kawashima, K.; Nakaura, S.; Nagao, 
S.; Omori, Y., Shokuhin Eiseigaku Zasshi 20:378- 
384; 1979. 

Tarone, R., Tests for trend in life table analysis. 
Biometrika 62:679-682; 1975. 
Tempsett, S., J. Pharm. Pharmacol, 10:157; 1958. 
Tempsett, S., J. Pharm. Pharmacol. 11:32; 1959 

USCFR, United States Code of Federal Regula- 
tions 21:121.2005, 1976; 21:121.1059, 1977; 
2 1573.1020; 1979. 
USITC, United States International Trade Com- 
mission, Synthetic organic chemicals, United 
States production and sales 1979, USITC Publi- 
cation 1099, Washington, D.C.: U.S. Govern- 
ment Printing Office, 1980. 
Wang, C.; Klemencic, J., Mutagenicity and car- 
cinogenicity of polyhydric phenols. Am. Assoc. 
Cancer Res. 20: 117; 1979. 

Ward, J.; Goodman, D.; Griesemer, R.; Hard- 
isty, J.; Schueler, R.; Squire, R.; Strandberg, J., 
Quality assurance for pathology in rodent carci- 
nogenesis tests. J. Environ. Pathol. Toxicol. 

Yang, C.; Strickhart, F., Inhibition of hepatic 
mixed function oxidase activity of propyl gallate. 
Biochem. Pharmacol. 23:3 129-3 138; 1974. 

2:371-378; 1978. 

57 Propyl Gallate 



Propyl Gallate 58 



APPENDIX A 
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IN RATS FED DIETS CONTAINING PROPYL GALLATE 
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TABLE A l .  

SUMMARY OF T H E  INCIDENCE OF NEOPLASMS IN M A L E  RATS FED DIETS CONTAINING 
PROPYL GALLATE 

A N I M A L S  I N I T I A L L Y  I N  S T U D Y  5 0  
A N I MA L S N EC R 0 P S I ED 5 0  
A N I M A L S  E X A N I N E D  H I S T O P A T H O L O G I C A L L Y  5 0  

5 0  
5 0  
50 

5 0  
5 0  
5 0  

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

X S K I N  
SQUAMOUS C E L L  CARCINOMA 
B A S  I-\ L - C E L L T U N O  R 
SEBACEOUS ADENOMA 

XSUBCUT T I S S U E  
B AS A L - C E L L C ARC I NOMA 
ADENOCARCINOMA,  NOS 
F I B R O M A  
F I B R 0 SA R COMA 
N EUR I L EMOMA r MA L I GN A N J 

(50) ( 5 0 )  ( 5 0 )  
1 ( 2 % )  
2 ( 4 % )  2 ( 4 % )  

1 ( 2 % )  

( 5 0 )  ( 5 0 )  
1 ( 2 % )  
1 ( 2 % )  
1 ( 2 % )  1 ( 2 % )  

1 ( 2 % )  
1 ( 2 % )  

( 5 0 )  

2 ( 4 % )  
1 ( 2 % )  

R E S P  I R AT 0 R Y  S Y S T EM 

# L U N G  ( 5 0 )  ( 5 0 )  ( 5 0 )  
SQUANOUS C E L L  CARCINOMA,  M E T A S T A  1 ( 2 % )  
A L V EO L A R/  D R 0 I i  CH I 0 L A R A D EN O M  A 2 ( 4 % )  
A L V E O L A R / B R O N C H I O L A R  CARCINOMA 1 ( 2 % )  
N E U R I L  EMOi lA ,  M E T A S T A T I C  1 ( 2 % )  

C I R C U L A T O R Y  S Y S T E M  

NONE 

t t iUPlBER OF A N I M A L S  W I T H  T I S S U E  E X A K I N E D  M L C R O S C O P I C A L L Y  
)i NUMBER OF A N I N A L S  N E C R O P S I E D  
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TABLE A l .  M A L E  RATS: NEOPLASMS (CONTINUED) 

CONTROL LOW DOSE HIGH DOSE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
D I G E S T I V E  S Y S T E i l  

SUPPER L I P  
T R 1  CHO E P I  T H E L  I OMA 

NLOlr!ER L I P  
T R I C H O E P I T H E L I O M A  

# P A R O T I D  GLAND 
ADENOCARCINOMA, N O S  

# L I V E R  
N E 0 P L AS T I C  N 0 DU L E 

( 5 0  1 (50) 
1 ( 2 % )  

( 5 0 )  

( 5 0 )  
1 (2%) 

( 5 0 )  

( 5 0 )  

(50) 

( 5 0 )  
1 (2%) 

( 5 0 )  

(50) ( 5 0 )  (50) 
2 (4%) 1 ( 2 % )  1 ( 2 % )  

# P A  ti C R EA S (50) (50) ( 5 0 )  

# G A S T R I C  MUCOSA (50) ( 5 0 )  (50) 

A C I N A R - C E L L  ADEIlCMA 1 ( 2 % )  

L E I 0 MY 0 S A  R C 0 MA 1 ( 2 % )  

# J E J U N U M  ( 5 0 )  ( 5 0 )  ( 5 0 )  
L E I OPlY 0 S A  R C OMA 1 ( 2 % )  

$C 0 L 0 N I C S U B MU CO S A ( 5 0 )  ( 5 0 )  (50) 
F I B R O V A  1 (2%) --- 

t: NUMBER OF A N I t l A L S  LdITH T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
W NUMBER O F  A N I M A L S  N E C R O P S I E D  
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# K I D N E Y  (50) (50) 
TUBULAR-CELL  ADENOMA 1 ( 2 % )  1 ( 2 % )  

# K I D N EY / P E L V I S (50) ( 5 0 )  ( 5 0 )  
T R A N S I T I O N A L - C E L L  CARCINOMA 1 ( 2 % )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FOL L I C U L A R - C E L  L ADENONA 
F O L L I C U L A R - C E L L  CARCINOPlA 
C-CELL  ADENCXA 
C-CELL  CARCINOKA 

# P A N C F E A T I C  I S L E T S  
I S L E T - C E L L  ADENOMA 
I S L E T - C E L L  CARCINOMA 

1 ( 2 x 1  
2 ( 4 % )  

4 (S%) 2 ( 4 % )  3 ( 6 % )  
3 ( 6 % )  1 ( 2 % )  i ( 2 % )  

( 5 0 )  (50) 
8 ( 1 6 % )  2 ( 4 % )  
1 ( 2 % )  2 ( 4 % )  

# NUMBER O F  A N I M A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  * NUPlBER O F  Ar i IP iALS N E C R O P S I E D  
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R E P R O D U C T I V E  S Y S T E M  

%II APlMARY G L A N D  
F I D R 0 A D E l i  O!,lA 

% P R E P U T I A L  G L A N D  
CARCINO> lA ,NOS 
ADENOMA, NOS 

A DEN 0 S P U All0 U S C A R C I N O M A  
ADENOCARCIi.!OP:A 9 NOS 

# T E S T I S  ( 5 0 )  ( 5 0 )  ( 5 0 )  
I N T  ERST I T  I A L - C  E L  L TUMOR 47 ( 9 4 % )  4 8  ( 9 6 % )  5 0  ( 1 0 0 % )  

NERVOUS S Y S T E M  

# B  R A I N/F1 EN I N G E 5  ( 5 0 )  ( 5 0 )  ( 5 0 )  
CARCINOPIA,  t:OS, I N V A S I V E  1 ( 2 % )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

M U S C U L O S K E L E T A L  S Y S T E M  

NONE 

# NUMBER OF A N I M A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  * NUMBER OF A N I M A L S  N E C R O P S I E D  
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B 0 DY C ,2 V I  T I  ES 

XPERITONEUM 
P 1.1 E 0 C ti R 0 M 0 CY T 0 M A 9 I N V A S I V E 
M E S 0 T H E L I 0 il A ,  N A L I G N A N T 

W P 1  ES  EN T ERY 
I.1 ES 0 T 1-1 EL  I O i l A  B EN I G N  
M E S O ' r l i E L I O ~ ~ i A ,  NOS 

( 5 0 )  

(50) ( 5 0 )  

1 ( 2 % )  

( 5 0 )  

( 5 0 )  
1 ( 2 % )  

A L L  OTHER SYSTEMS 

%MU L T I P L E ORGANS ( 5 0 )  ( 5 0 )  
C O R T I C A L  CARCINOMA, M E T A S T A T I C  1 ( 2 % )  
SARCOI1,Z 5 NUS 
N E S O T  t i  EL  I O F i A  , MAL I GNANT 1 (2%) 

(50) 

1 ( 2 % )  

H EA D 
SQLIANOUS C E L L  CARCINOPIA 1 
S E D  A CEOUS ADEN0 CAR C I  NOPIA 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A N I M A L  D I S P O S I T I O N  SUHMARY 

A N I N A L S  I N I T I A L L Y  I h '  STUDY 
NATURAL D E A T i t a  
Pi0 R I D UND SAC R I F I  C E 
SCHEDULED S A C R I F I C E  
A C C I D E N T A L L Y  K I L L E D  
T ERN I N A L S A C  F? T F I  C E 

5 0  
3 
9 
7 

31 

5 0  
3 
9 

53 

50 
1 
5 

4 4  
A N I M A L  P I I S S I N G  

.? INCLUDJS A I l T O L Y 7 E D  A N I M A L S  

!I N U M B E R  OF A N I M A L S  W I T H  T I S S U E  E X A M I t i E D  M I C R O S C O P I C A L L Y  
NUFIBER OF A N I M A L S  N E C R O P S I E D  
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T O T A L  A N I M A L S  W I T H  P R I M A R Y  TUMORSN 49 
T O T A L  PR1: lARY TUMORS 1 0 4  

4 9 
112 

50 
9 1  

T O T A L  A N I M A L S  W I T H  D E N I G N  TUFIORS 4s 49 5 0  
T O T A L  B E H I G N  TUPIORS 7 2  9 0  7 3  

T O T A L  M A L I G N A N T  TU;,iORS 3 0  2 0  17 
T O T A L  A N I P I A L 5  ! < I T t l  F1ALIGNAE;T TUMORS 2 3  1 6  1 G  

T O T A L  A N I M A L S  L J I T H  SECONDARY TUMORS# 2 
T O T A L  SECOI ID. \RY TLi51CRS 2 

T D T A L  A N I t l A L S  W I T H  TU::OXS U N C E R T A I N -  
B E N I G N  O R  I iAL1Gt :AKT 2 

TOTt'bL U N C E R T A I N  iUPl0f.S 2 

2 
3 

2 
2 

1 
1 

TOTktL  A N I M A L S  R I T H  TUMORS U N C E R T A I N -  
PR1I:ARY O R  M E T A S T A T I C  

T O T A L  U N C E R T A I N  TUI,lORS 

PRIF;A?Y TUFIORS: A L L  TU i lORS E X C E P T  SECONDARY TUPiORS 
11 SECOt4CARY T U i l O R S :  i i E T A S T A T I C  TLiPICRS OR TUMORS I N V A S I V E  I N T O  AN A D J A C E N T  ORGAN 

65 Propyl Gallate 



TABLE A2. 

SUMMARY OF T H E  INCIDENCE OF NEOPLASMS IN FEMALE RATS FED DIETS CONTAINING 
PROPYL GALLATE 

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

N S K I N  
SQUAMOUS C E L L  P A P I L L O M A  

( 5 0 )  (50) (50) 
1 ( 2 % )  

XSUECUT T I S S U E  ( 5 0 )  ( 5 0 )  (50) 
F I E R O I l A  1 (2:;) 1 ( 2 % )  
F I D R 0 SA R C OK A 1 (2:;) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R E S P I R A T O R Y  S Y S T E M  

hNASOPHARYNX ( 5 0 )  ( 5 0 )  ( 5 0 )  
SQUAPIOUS C E L L  CARCINOMA 1 (2%) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

H EM AT 0 P 0 I E T  I C S Y S T E t l  

X P I U L T I P L E  O K G A N S  ( 5 0 )  ( 5 0 )  ( 5 0 )  
U il D I F F EK EN T I AT ED L EU K E l l  I A 8 ( 1 6 % )  5 ( 1 0 % )  6 ( 1 2 % )  

# S P L E E N  
L E l  GPlY OS A RCOPIA 

( 5 0 )  

# L I V E ; Z  ( 5 0 )  ( 5 0 )  
SCUAPIOUS C E L L  CARCINOMA,  N E T A S T A  1 ( 2 % )  

1 (?'!) ------ N TP P L h S T I C  N 0 DI1 I. F: 

tt NUMBER O F  A N I i l A L S  W I T H  TISSUE E X A I , l I N E D  M I C R O S C O P I C A L L Y  
X NUFiBER O F  A N I P I A L S  N E C K O P S I E D  
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E N D O C R I N E  S Y S T E M  

# P I T U I T A R Y  
CARCINOMA,NOS 
ADENOMA, NOS 

# A D R E N A L  
C O R T I C A L  ADENOMA 
P H E 0 C H R OM0 CY T 0 F1 A 

41 T I iY  R 0 I D 
C - C E L L  ADE!OPlA 
C - C E L L  CARCINOMA 

( 5 0 )  ( 4 9 )  ( 5 0 )  
1 ( 2 % )  3 ( 6 % )  

16 ( 3 2 % )  14 ( 2 9 % )  16 (32%) 

1 ( 2 % )  1 ( 2 % )  2 ( 4 % )  
4 ( 8 % )  1 ( 2 % )  3 ( 6 % )  

4 ( 8 % )  8 ( 1 7 % )  2 (4%) 
2 ( 4 % )  1 ( 2 % )  1 ( 2 % )  

( 5 0 )  (50) ( 5 0 )  

( 5 0 )  (48) ( 5 0 )  

R E P R 0 D U C T I V E S Y 5 T EM 

W M A  MM A R Y G L A N D 
ADENONAT NOS 

F I D R 0 A D EN 0MA 
A D EN 0 C A X C I I.( O M A  P N 0 S 

W P R E P U T I A L  G L A N D  
CARCINOMA,  140s 
ADENOMA, NOS 

( 5 0 )  ( 5 0 )  ( 5 0 )  
3 ( 6 % )  

1 ( 2 % )  1 ( 2 % )  
1 1  ( 2 2 % )  2 (4%) 5 ( 1 0 % )  

( 5 0 )  

2 ( 4 % )  

( 5 0 )  

1 ( 2 % )  

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

( 5 0 )  ( 5 0 )  (50) 
1 ( 2 % )  L t x o r i Y a t i A  
6 (12;;) E N D O i l E T R I  A L STROMAL P O L Y P  

E N D O M E T R I A L  STROMAL SARCOMA 1 ( 2 % )  

# U T E R U S  
8 ( 1 6 % )  13 ( 2 6 % )  

1 ( 2 % )  

( 3 0 )  (50) ( 5 0 )  
1 % )  

t U T ERU S /  EN D0i. l  ET  R I UM 
A D E D  

t NUPlDER O F  A N I F l A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  * NUMBER O F  A H I P I A L S  N E C R O P S I E D  

67 Propyl Gallate 



#OVARY 
GRANULOSA-CELL TUMOR 

( 4 9 )  
1 ( 2 % )  

(50) ( 5 0 )  

NERVOUS SYSTEM 

# B R A I N  (50) 
CARCINOFlA, NOS, I N V A S I V E  
G L I O M A ,  NOS 
ASTRO CY TONA 

S P E C I A L  SENSE ORGANS 

# E Y E L I D  
F I B R O N A  

( 5 0 )  ( 5 0 )  

BODY C A V I T I E S  

*ABDOMINAL WALL (50) (51)) (50) 
SARCGNA t NOS 1 ( 2 % )  

A L L  OTHER SYSTEPlS 

HEAD 
CARCINOMA, N O S ,  I N V A S I V E  1 

0 5 T E O  SA r\ C n K 4 
LUI lDOS4CRAL R E G I O N  

1 

# NUMBER OF A N I M A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  * NUMBER O F  ANIP lALS N E C E O P S I E D  
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TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CONTROL LOW DOSE HIGH DOSE ____-______________-____________________---------------------------------------- 
A N I t i  A L D I s P o s I T I o N s ur:r i A R Y  

A N I Y A L S  I N I T I A L L Y  I N  S T U D Y  50 53 5 0  
N A T U R A L  D E A T H 3  
L O R  I D UND SA CR I F I C E 
SCi lECLIL  ED S A C R I  : ICE 
F,CCIDEN r t < L L y  KILLED 
T E R r l I  I j I i L  S A C R I  F I C E  
A N I r l A L  MISSING 

1 
1 0  
2 

3 7  

1 
1 1  

38 

1 
7 

4 2  

T O T A L  A N I P l A L S  W I T H  P R I M A R Y  TUMORS# 38 
T O T A L  P R i l l A R Y  TUMORS 54 

3 4  52 

T O T A L  A N I i ' l h L S  l d I T H  "UENIGN TUP'IORS 3 2  27 
T O T A L  D E N I G N  TLII IORS 4 6  37 

3 6  
60 

31 
48 

TOT?.L  A N I K A L S  W I T H  N A L I G K A N T  TUFlORS 14 1 3  1 1  
T O T A L  I l A L J C - N A N T  TUi' iORS 1 7  1 4  12 

TOT:,L A N I F I A L S  1 I I T H  SECONDARY TUPlORS# 4 
T O T A L  SECOt lDARY TUPlOi?,S 4 

T O T A L  t,NI;il,\LS N I T H  TUPIOES U N C E R T A I N -  
B E I t I G N  O X  F lF ,L IGNANT 1 1 

T O T A L  UNCEXTA1I. I  TUMORS 1 1 

T O T A L  A N I i l . ' < L S  I J I T t l  TUPlORS U N C E R T A I N -  
P R I PI A R Y  n R :: :: T 1% 5 T A T  I c 

T 0 T A L  U :: C ERT A I t i  T U l l O R S  

Y P R I M A R Y  TU;:DRS: A L L  TUNCIRS E X C E P T  SECONDARY T U i I O Z S  
ti SECOt iDAEY TU;iD,:S: i l E i A S l  ,!TIC TUM3F.S O R  TLIISORS I N V A S I V E  I l i T O  AN A D J A C E N T  O E G A H  
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TABLE A3. 

S K I N  
SQUAMOUS C E L L  C A R C I N O N A  
B A S A L - C E L L  TUMOR 

INDIVIDUAL ANIMAL TUMOR PATHOLOGY TABLES OF MALE RATS I N  THE 2-YEAR 
STUDY OF PROPYL GALLATE 

. . . . . . . . . . . . . . . . . . . . . . . . .  

X X 

* + + + + + + + + + + + " * + + * + + + + + +  

CONTROL 

L U N G S  A N 0  B R O N C H I  I t * +  t + + + i t  t i  + + + + + t + +  + + + 
SQUAMOUS C E L L  C A R C I N O M A ,  M E T A S T A T I  
A L V E O L A R / B R O N C H I O L A R  ADENOMA X 

T R A C H E A  I + - + - + , + - - - - - - + + - + - + + - + + * -  
H E M A T O P O I E T I C  S Y S T E M  

B O N E  MARROW . . . . . . . . . . . . . . . . . . . . . . . . .  

S P L E E N  . . . . . . . . . . . . . . . . . . . . . . . . . .  

L Y M P H  NODES ~ t t + + + t + + + + + + t , + + + + + + + + + + +  

THYMUS + - - + - + + - + - + + - + + * + * - - + + + - +  
C I K C U L A T O R Y  S Y S T E M  

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

K I D N E Y  T U B U L A R - C E L L  ADENOMA 

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

. . . . . . . . . . . . . . . . . . . . . . . . . .  
+ + + * + + * * + * * + + * * * + * + + + + + + *  

UlGtSlIVh S Y S i E P l  

ORAL C A V I T Y  
T R I C H O E P I T H E L I O M A  

S A L I V A R Y  G L A N D  
A D E N O C A R C I N O M A ,  NOS 

L I V E R  
N E O P L A S T I C  N O D U L E  

B I L E  D U C T  

G A L L B L A D O E R  I COMMON B I L E  DUCT 

P A N C R E A S  
A C I N A R - C E L L  ADENOMA 

ESOPHAGUS 

s i o m A c n  

S M A L L  I N T E S T I H E  
L E I O M Y O S A R C O M A  

L A R G E  I N T E S T I N E  
F I B R O M A  

T H Y R O I D  C - C E L L  ADENOMA . . . . . . . . . . . . . . . . . . . . . . . . . .  X 

C - C E L L  C A R C I N O N A  x .  
P A R A T H Y R O I D  . . . . . . . . . . . . . . . . . . . . . . . . .  
P A N C R E A T I C  I S L E T S  ~ + + + + + + + + + + + * + * * * + * * + + + + + +  

I S L E T - C E L L  C A R C I N O M A  X 

R E P R O D U C T I V E  S Y S T E M  

MANNARY G L A N D  + + + + * + + + + * + + + + + + * * + + * * + * +  

T E 5 T I 5  + + + + + * * * + + * * + + + * * * . + + + + + +  

P R O S T A T E  . . . . . . . . . . . . . . . . . . . . . . . . .  

F I B R O A D E N O M A  X 

I N T E R S T I T I A L - C E L L  TUMOR , x x x x x x  x x x x x x x x x x x x x x x  x x .  

+-=I / + t t t t t * + + t t + + + + + + + , + + +  

I + + + + + + + + + + + + + * * * * + + * + + * + + I  

P R E P U T I A L / C L I T O R A L  G L A N D  
C A R C I N O N A . N O S  

NERVOUS S Y S T E M  

1. + + + + * + + + + + + + + + + + + + + + + +I 
N N N N N N N N N N N N N N N N H N N H N N N N  

+ + + * + + + + t t t + t t t t t t * t * + + + + ~  

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 I  
X 

+ + + + + + + + + + . + + + * + * + + + * + + + +  
+ + + + + + + + + + + + + + + + + * + + * * + + +  
* + + + + + + + + + + + + + + + + + + + + + * , +  

* I  / + + + + + + * + * * * + + * + * * * + + + * + +  

! + I  * + + I  + + i t + +  + +  t ' t  t + +  + + +  + + /  

i n  N N N N N N N N N N N N n N N n N N N N N N N N I  
X I  

M U L T I P L E  ORGANS NOS 
C O R T I C A L  C A R C I N O M A ,  M E T A S T A T I C  I 
M E S O T H E L I O > I A I  P l A L I G N A N T  
U N D I F F E R E N T I A T E O  L E U K E M I A  X x x x  / x  x x  x x  x 

+ :  T I S S U E  E X A M I N E D  M I C R G S C O P I C A L L Y  : NO T I S S U E  I N F O R M A T I O N  S U B M I T T E O  
-: R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  C :  N E C R O P S Y ,  NO H I S T O L O G Y  D U E  TO PROTOCOL 
X :  TUMOR I N C I D E N C E  
N :  N E C R O P S Y ,  N O  A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N A T I O N  M :  A N I M A L  M I S S I N G  

A :  A U T O L Y S I S  

B :  N O  NECROPSY P E R F O R M E D  
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TABLE A3. M A L E  RATS: TUMOR PATHOLOGY (CONTINUED)' CONTROL 

T R A C H E A  / + - - - - - * - ~ + + + + - - - - - + + - + - - +  
I T 

S P L E E N  , +  + + + + + + + + + + + + + + + + + + + + + + 
L Y M P H  NODES . . . . . . . . . . . . . . . . . . . . . . . . .  

B O N E  N A R R O U  .!+ + + + + + + + + + + + +  t + + + + + + + + + + 

T n m u s  I +  - + + - t i + + - + + + + + + + - + + + + + + -  

C I R C U L A T O R Y  5 Y 5 T E M  

H E A R T  + + + + * + + + + + i + + + * + + t + t + t * + +  

ORAL C A V I T Y  I N  N H N  N N  n N N  N  N N  N  N n N N  N  n N N N  N  N  N  

D I G E S T I V E  SYSTEV, 

T R I C H O C P I T H E L I O M A  I 

X 
S K I N  I + +  + +  + +  + + + +  + + +  + t + +  t +  + t + + + + I  

SQUAMOUS C E L L  C A R C I N O N A  
B A S A L - C E L L  TUMOR J 

23 -. 
4 9 ,  

5 0  

5 0  

36 

5 0 1  

5 0 1  

I 

X 
S U B C U T A N E O U S  1 1 3 S U E  j + + + + * + + + + + + + + * + * + t + t * i t i  

B A S A L - C E L L  C A R C I N O M A  I 
A D E N O C A R C I N O M A ,  NOS I 
F I B R O M A  I X 

L I V E R  / + + + + + + + , + + + + + + + + + + t + t t t t t  

BILE D U C T  + + + + + + + + + + t + + + + + + + * + t * + t +  

P A N C R E A S  . . . . . . . . . . . . . . . . . . . . . . . . .  

ESOPHAGUS . . . . . . . . . . . . . . . . . . . . . . . . .  
S T D h A C H  . . . . . . . . . . . . . . . . . . . . . . . . .  

H E O P L A S T I C  N O D U L E  

O A L L B L A D D E R  I COPlMON B I L E  DUCT . N  N  N  N  N  N  N N  N  N  H  N  N N  N  N  H  N N  N  N N N  N  N 

A C I N A R - C E L L  ADENOIIA 

S M A L L  I N T ~ S T I N E  + + + + + l + + + i + + + + t + t + + + + + + t +  
L E I O M Y O S A R C O M A  X 

I +  i + + + + + + + + + , *  + + * * + + t + t *  + I  L A R G E  I N T E S T I N E  
F I B R O i l A  I X  

U R I N A R Y  5 Y 5 T E X  

5 0 i  

5 0  

5 0 s  .. 
50 

5 0  

5 0  

5 0  

50 

I 

I 

I I  

X 
S A L I V A R Y  G L A N D  / + + + * + + * + + + + + + + t t , + + t + t + t  

! A D E N O C A R C I N O M A I  NOS 

T U B U L A R - C E L L  ADENOMA 

U R I N A R Y  B L A D D E R  I + +  * * + + +  + + * + + + + + + + + + + + + + + +  

P I T U I T A R Y  I +  + + + + + + + + + + + + + + * + + I + + + + *  

I 
E N D O C R I N E  S Y S T E M  

5 0  

4 9  

T E S T I S  

P R O S T A T E  

I I i l I R 5 T I T I A L - C E L L  TUMOR 

B R A I N  / +  + + + i + + + + + + + + + + + + + + + + + + + t l  50 I 
A L L  OTHER S Y S T E M S  1 I 

+ + + + + + + + + + + + t + + + + + t + + + t + t  5 0 1  

. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  

. x x x x x  x x x x x x x x x x x x x x x x x x x  4 7  

? R E P U T I A L / C L I T O R A L  G L r l N D  ] N  N H N N N N  N  N N N N  N N  N N  N  N N  N  N N  N  N N 
C A R C I N O M A . N O 5  I 

I A N I M A L 5  N E C R O P S I E D  
: N O  T I S S U E  I N F O R M A T I O N  S U B M I T T E D  

C 8  N E C R O P S Y ,  N O  H I S T O L O G Y  D U E  T O  P R O T O C O L  

81 N O  N E C R O P S Y  P E R F O R M E D  

+ I  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
-: R E Q U I R E D  7 1 5 S U E  N O T  E X A M I N E D  M I C R O S C O P l C A L L Y  
X I  T U M D R  I N C l D E N C E  A i  A U T O L Y S I S  
N :  N E C R O P S Y ,  N O  A U T O L Y S I S ,  II0 M I C R O S C O P I C  E X A l l I H A T I O N  Ml A N I M A L  M I S S I N O  

5 0 1  

71 

P l U L T l P L E  ORGANS NOS ( n  N n N H H ii H N  N  N H N H N n N N N N N N N H H I  
C O R T I C A L  C A R C I N O M A ,  M E T A S T A T I C  I 

x x x  
I I E S O T H E L I O V A ,  M C L I O N A H T  
U N D I F F B R E l l T I L l E D  L E U K E M I A  X i x  

H E A D  NOS 
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TABLE A3. 

A N I M A L  5 5 5 
0 0 0 
I 2  3 

NUMBER 

WEEKS O N  I 0 3 
I O  'I 0 

5 6 5 
S T U 3 Y  

5 1 5  5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

4 1 5  6 1 7  E 9 D I  I I  2 3 4 5 7 1  E 9 0 I 2 1 3  4 5 
I I  I I  1 7 - 7 -  I I  1 
O l O I O  0 0 0 0 1 0  0 9 9 0 0 0 0 9 0 0 0 1 9  0 7 

O I O ~ O I O  0 0 I I I I I  1 I I I I I I I  I 2  2 z l z  2 2 

ITTT+TTTTTT-TT 
5 1 5 1 5 1 5  5 5 5 1 5 1 5  7 8 5 5 S I 6  9 5 6 6 1 4  6 7 .  

SUBCUTANEOUS T I S S U E  
F I B R O i 1 A  
F I B 2 O S A R C O M A  
N E U R I  L EEIONA. M A L I G N A N T  

I N T E G U N E N T A R Y  5 Y S T E f I  

S K I N  
B A S A L - C E L L  TUMOR 
S E B A C E O U S  ADENOMA 

N + + " /  . . . . . . . . . . . . . . . . . . . .  l x  
. . . . . . . . . . . . . . . . . . . . . . . . .  

LUNGS AND B R O N C H I  

T R A C H E A  

N E U R I L E M O I I A .  P I E T A S T A T I C  

H E P 1 A I O P O I E T I C  S Y S l E M  

BONE NARROW 

S P L E E N  

LYPlPH NODES 

THYMUS 

C I R C U L A T O R Y  S Y S T E l l  

H E A R T  

+ + ' + + + + + + + * + + + * * * + + + + , + + +  

t t - + + + + + + t + + - * * + - - + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + + + + + + * + + + + + + + + * + +  
+ t i + - + + + + + + * - + - t - -  + + + + - - + 

. . . . . . . . . . . . . . . . . . . . . . . . . .  

A D R E N A L  i i + +  + + + + + + + + +  + + + + + +  + + + + +  + i i  
x 

J x x  X  X  x x  
C O R T I C A L  ADENOMA 
PHEOCIIROPIOCYTOPIA 
PIIEOCHROMOCYTOPIA, N A L I G N A N T  

V I G E S T I V E  S Y S T E N  

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

L I V E R  

B I L E  D U C T  

G A L L B L A D D E R  L COMMON B I L E  DUCT . 

P A N C R E A S  

ESOPHAGUS 

S l O N A C H  
L E I O M Y O S A R C O M A  

S N A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

N E O P L A S T I C  N O D U L E  

U R I N A R Y  SYSTEPI 

K I D N E Y  

U R I N A R Y  B L A D D E R  

T U B U L A R - C E L L  ADENOMA 

- 
E N D O C R I N E  SYSTEEI 

T H Y R O I D  C - C E L L  ADENOMA . . . . . . . . . . . . . . . . . . . . . . . . .  X  
C - C E L L  C A R C I l l O M A  4 x 

I . . . . . . . . . . . . . . . . . . . . . . . . .  
* + + + + + + + + + + + + * + + + + + + + * * * +  

+ + t t t + + + + + + + + + + + + + + + + + + * ,  

H N  N  N  N N  N H N N H N N N N N N  N N N N  N N N  N.. 

. . . . . . . . . . . . . . . . . . . . . . . . .  
+ - + + + + + + + - + + + + - - - -  + * + + + + + 
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

I 
P A R A T H Y R O I D  - + + + + * + + + + + + + + + * + + + + + + + * *  
P A N C R E A T I C  I S L E T S  

I S L E T - C E L L  ADENOMA 
I S ! E T - C E L L  C A R C I N O M A  

P I E S O T H E L I O R A ,  M A L T C N A N T  X  

M E S E N T E R Y  l H N N N N N N N N N N N N N N H H N N N N N N N N  
M E S O T H E L I O M A ,  NOS X  

A L L  OTI IER S Y S T W S  I 

. . . . . . . . . . . . . . . . . . . . . . . . .  
I x x  x x  + i  
! 

I 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

R E P K O O U L I l v e  S T S T t r I  

MAMMARY O L A N D  

T E S T I S  

P R O S T A T E  . . . . . . . . . . . . . . . . . . . . . . . . .  

I + + + + +  + t  + + + + +  + + + + + +  + * +  + + i t /  

1 x x x  x x  x x x  I I I T E R S T I T I A L - C E L L  TUMOR 

~ N N H N H N N N N N N N N N N H N N N N ~ ~ N N N N ~  

1 
X  

x !  

x x  
P R E P U T I A L l C L I T O R A L  G L A N D  

I ADENOPIA. N O S  
A D E H O C I R C I N O M A ,  NOS 
ADEHOSPUAPlOUS C A R C I N O M A  

N t I < Y " " ,  > i , l C i l  

B R A I N  c e a c I n o n A .  N O S ,  INVASIVE . . . . . . . . . . . . . . . . . . . . . . . . .  

M U L T I P L E  ORGANS NOS / N N N H N N N H N N N N H H N N N N N N N N N N N  
I I A L I G N A N T  LYMPHOMA, N I X E D  T Y P E  I 
U I ' U I F F E R E N T I A T E D  L E U K E I I I A  I X  

C  i ! ~ C ~ ~ ~ ~ ~ !  ~ ~ F ~ ~ ~ ~ ~ ~ ~ ~ Y s ~ ~ ~ l ~ ~ E ~ R O I O C O L  
A :  A U T O L Y S I S  

B :  NO NECROPSY PERFORMED 

I :  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
- :  R E Q U I R E 0  T I S S U E  H O T  E X A M I N E D  M I C R O S C O P I C A L L Y  

N :  NECROPSY, NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N A T I O N  M: A N I M A L  E I I S S I N G  
x :  T u m R  INCIDENCE 
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TABLE A3. M A L E  RATS: TUMOR PATHOLOGY (CONTINUED) ~ LOW DOSE 
. -. - . .-- .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T O T A L  

A N I M A L  
NUMDER 

WEEKS O N  
S T U D Y  

9 0 1  

6 6 6 6 1 6 6 6  
I N T E G U M E N T A R Y  S Y S T E M  I 

T H Y R O I D  I + +  + +  + + +  + + + * + + + + + + + + + + * + * +  

X X X +I 

C - C E L L  ADENOMA X 
C - C E L L  C A R C I N O M A  

P A R A T H Y R O I D  . . . . . . . . . . . . . . . . . . . . . . . . .  
P A N C R E A T I C  I S L E T S  + + + + + + + + + + + + + + + + t t + + + t t t  

I S L E T - C E L L  PDENOMA 
1 S L E T - C E L L  C A R C I N O M A  X 

I I 
SKIN 

B A S A L - C E L L  TUMOR 
S E S A C E O U S  ADENOMA 

S U B C U T A N E O U S  T I S S U E  
F I B R O M A  
F I B R O S A R C O N A  
N E U R I L E M O M A ,  M A L I G ’ I A  

N E U R I L E M O M A ,  f l E T A S T A T I C  

BONE MARROW 

S P L E E N  

L Y M P H  NODES 

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

L I V E R  
N E O P L A S T I C  MODULE 

B I L E  D U C T  

G A L L B L A D D E R  1 COMMON B l L E  DUCT 

P A N C R E A S  

ESOPHAGUS 

STOMACH 
L EIOMYOSbRCOPIA 

S f l A L L  I N T E S T I N E  

5 0  
2 1 

4 4  

I 

- 

X 
I + +  + + L + * * +  - - I +  + +  + * * + + * + + + + /  
I X 12 

C O R T I C A L  ADENOMA 
PHEOCHROMOCYTOMA 
PHEOCHRGMOCYTOMA, N A L I G N A H T  1 X I 

ADRENAL 

x x x x  x 

-1, M A r n A J L G L A N O  + + + + + + + N + H N N N 1 + + t + i t + I t + 
I +  + + + + + + t + + + t +  + + + + I +  + t t t t  

x x x x x x x x x x x x x x x x x x x x  x x x  T E S T I S  

P R O S T A T E  + + + + + - - I  + - +  + + + + + + + + 1 + + + I +  

1 H T E R S T I T I A L - C E L L  TUMOR 

S O *  

s o  

C 6  

4 8 .  

P R E P U T I A L I C L I T O R A L  G L A N D  I N  N N N N r N N N N N N H ti H N N n N N N N  H N N 
ADENOMA. NOS 
A D E H O C A R C I N O M A ~  NOS 
ADEHOSQUAMGUS C A R C I N O M A  X 

NERVOUS S Y S T E M  

50” 

2 1 

M U L T I P L E  ORGANS NOS I N  N N H N N N N N H N N N N N N  N n N N N H H N N /  5 0 x  
f 1 4 L I G H A H T  LY?lPHOPIA, M I X E D  T Y P E  I 
U N D I F F E R E N T i A l E C  L E U K E I I I A  X X X x x x  7 

M E S E N T E R Y  ( N  H H H N N N N N N n N N N N N N N N N N N N N 
M E S O T H E L I O M A ,  NOS 

I NO T I S S U E  I N F O R M A T I O N  S U B M I T T E D  
* A N I M A L S  N E C R O P S I E D  

C :  N E C R O P S Y ,  NO H I S T O L O O Y  D U E  T O  P R O T O C O L  
tt T I S S U E  E X A M I M E D  t 4 l C R 0 S C O P I C A L L Y  

- 3  R E Q U I R E D  T I S S U E  MOT E X A M I N E D  M I C R O S C O P I C A L L Y  A :  A U T O L Y S I S  X I  TUMOR I H C I D E M C E  
N :  N E C R O P S Y .  NO A U T D L Y 3 I S ,  MO M I C R O S C O P I C  E X A M I N A T I O N  !i ~III~:~R~:::’I’~RFoRME~ 

5 0 1 i  
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TABLE A3. 

INDIVIDUAL ANIMAL TUMOR PATHOLOGY TABLES OF MALE RATS IN THE 2-YEAR 
STUDY OF PROPYL GALLATE 

A N I M A L  
NUMBER 

WEEKS ON 
S T U D Y  

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

HIGH DOSE 
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

I 2 1 3  5 5 6 7 1 9 0 1 2 3 4 5 6 7 1 9  0 1 2 3 4 5 .  
I I I I  I 1  0 I O  I I I I I I I 1  I I I I I I I  I I I 
0 0 1 0  D 0 1 8  0 9  0 0 0 0 0 0 0 D 0 0 0 0 0 1 0  0 0 0 

5  5 0 5  6 5  5  5  5  5 5  5  5  5  5 5  5 5 1 5  5  5  L 

0 0 0 0 0 0 0 0 0  I I I I I I I I I  I I Z Z ' 2 2 2 2  

A L V E O L A R ~ B R O N C H I O L A R  C A R C I N O M A  . 
T R A C H E A  

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  

L Y r i P H  NODES 

THYMUS 

C I R C U L A T O R Y  S Y S T E M  

H E A R T  

S U B C U T A N E O U S  T I S S U E  
F I B R O M A  
F I B R O S A R C O M A  

+ + + + + + - , + + - + + - - -  + + * + + + - + -  

. . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  

. . + t + t +  + 1 + I + + L + + + + + + + + + + + + + 
+ + * - + + + - + + + + + + + + - - - - -  - - + +  

/ t + + t + * N + + + + + + + * + + + + + * + + +  X  x * /  

* + + + + + + t + + t + + + + t + + + t + + + + *  

+ + + + + + + t + + + + + + t + + + + + + + + + + l  

. . . . . . . . . . . . . . . . . . . . . . . . . .  
~ H N N N N N N N N N N N N N N N H N H N N N N N N  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

..+ + + + + + 1 + + + + + + * +  + + + + + + + + 
~ + + + + + + t + + + + + t + + t + + t + + + + + +  

+ + * + t + t + + + + + + + t + + + + + + + + + +  

ORAL C A V I T Y  
T R I C H O E P I T H E L I O M A  

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

L I V E R  
N E G P L A S I I C  HGDULE 

B I L E  D U C T  

G A L L B L A D D E R  I COMMON B I L E  DUCT 

P A N C R E A S  

E S O P H A G U S  

STOMACH 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

K I D N E Y  

K I D N E Y I P E L V I S  

U R I N A R Y  B L A D D E R  

T R A N S I T I O N A L - C E L L  C A R C I N O M A  . 
E N D O C R I N E  S Y S T E M  

~ * + * + + + + + + * + + t + t t + + + + * + + + +  

t + + + + * + t + + t + t + t t + + + + + + + * +  

t + + t , + ~ t * , + ~ , ~ ~ t + + ~ * + * + + +  

P A R A T H Y R O I D  . . . . . . . . . . . . . . . . . . . . . . . . .  
P A N C R E A T I C  I S L E T S  t + + + + t t t + + + + + + + t + + * + + + + * + ~  

I S L E T - C E L L  ADENOMA X  
I S L E T - C E L L  C A R C I N O M A  ! X  

I 
U R I N A R Y  S Y S J E M  t 

MA?InlKY OL(\NO 
F I B R O A D E N O N A  

T E S T I S  

t l + l + + H + l + t + + t + t + + + + H + + + +  

+ + + + + + + * + + * + + + + + + + + * + + * * *  

P I T U I T A R Y  
ADENOMA, nos 

A D R E N A L  
PHEOCHROMOCYTONA 

HERVOUS S Y S T E M  I 

B R A I N  I + +  + + + + +  + + +  + + +  + + + +  + + + +  + +  * + I  

Z Y M B A L ' S  G L A N D  / +  N N n N +  H + N n n N N  n N n n  N N N  N n N N  n i  
S P E C I A L  S E N S E  ORGANS I 

S E B A C E O U S  ADENOCARCINOMA I X  

BODY C A V I T I E S  

M E S E N T E R Y  I N N N H N N N N N N N N N N N N N H N N N N N N N  
M E S O T H E L I O M A  B E N I G N  

A L L  OTHER S Y S T E M S  

I +  + + i + + + + + + + + + + + + I t +  + + + - * I  

MULTIPLE ORGANS nos 

H E A D  nos 

SARCOMA, NOS 
U N D I F F E R E N T I A T E O  L E U K E M I A  

OU 

l + + + * + + + + + + + + + + + + + * * + * + + * + l  

N N N H N H N H H N N H N N N H N N N N N H N N H ~  

X X X  t 
p 

X  

T H Y R G I D  F O L L I C U L A R - C E L L  ADENOMA . . . . . . . . . . . . . . . . . . . . . . . . .  
F O L L I C U L A R - C E L L  C A R C I N O M A  

C - C E L L  C A R C I N O M A  X  
C - C E L L  ADEHOl lA 1 

+ :  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  : N O  T I S S U E  I N F O R M A T I O N  S U B N I T T E O  
- :  R E Q U I R E D  T I S S U E  HOT E X A N I H E D  N I C R O S C D P I C A L L Y  C: N E C R O P S Y ,  N O  H I S T O L O G Y  D U E  TO PROTOCOL 
X :  TUNOR I N C I D E N C E  A :  A U T O L Y 5 I S  
N :  NECROPSY. NO A U T O L Y S I S .  N O  M I C R O S C O P I C  E X A M I N A T I O N  M :  A N I M A L  M I S S I N G  

B: N O  NECROPSY P E R F O R M E D  
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TABLE A3. M A L E  RATS: TUMOR PATHOLOGY (CONTINUED) HIGH DOSE 

1 1 
R E S P I Q A T O Y Y  5 Y S T E i l  

L U I I G S  AND B R O N C H I  j +  + + + + + + + + + + + + + + + + + + + + + + I  50 
A L V E O L A R I C R O N C H I O L A R  C A R C l N O i l 4  

T R A C Y E A  - - + + + + - + + + + + + + + - + + + - + - * - -  J5 , 
H E M A T O P O I E T I C  S Y S T E V  

I X 

. . . . . . . . . . . . . . . . . . . . . . . . .  

BONE MARROW ! +  + + + i t  + + + + + * + + + + * + t +  + + t  

/ +  + + + + + + + * + + t +  + + * + + + + + + t + + 

S P L E E N  + + + t + + + + t + + + + + + * + + + + * + + + t  

THYMUS I + +  t t  - +  + +  + I t - - + + - - + + + + + + + -  

T 

I 

L Y M P H  NODES . . . . . . . . . . . . . . . . . . . . . . . . .  

C I R C U L A T O R Y  S Y S T E M  

H E A R T  

D I G E S T I V E  S Y S T E M  

ORAL C A V I T Y  I H  N n N N N N N N N N n N N N N N N N N n N n N N 
T R I C H D E P I T H E L I O ? l A  

I 
5 0  f 
5 0  

5 0  

35  

50 

50w 

S A L I V A R Y  G L A N O  

L I V E R  
N E O P L A S T I C  N O D U L E  

B I L E  DUCT 

G A L L B L A D D E R  6 CONP'DN B l L E  DUCT 

P A N C R E A S  

E S O P H A G U S  

STOIIIACH 

5 P i A L L  I N T E S T I N P  

L A R G E  I N T E S T I H E  

U R I H A R Y  S Y S T E M  

+ + + + I +  + +  + +  I t  + +  + +  I +  i + +  + + + I  

I +  + + + + + + + + + + + + t + + + + + + t + t + t  

. . . . . . . . . . . . . . . . . . . . . . . . .  
i n  N N N N N N N N N N H N N N N N N N N H H N n H 

' t  + + + + + + + + i t + + + + + + + + + + + + + t 

- - + * + + + + + + + + + + + * + * + + + + + - -  
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

5 0  

5 0  

50  

5 0 x ~  

I 

5 0  . 
$ 3  

5 0  

5 0  

5 0 1  

U I D N E I  

K I D H E Y / P E L V I S  
T P A N S I T I D N A L - C E L L  C A R C I N O M A  . 

U R I N A R Y  B L A D D E R  

E N D O C R I N E  SYSTEP1 

/ +  + + + + + + + + + t + t + + + + + + + + + t + t /  4 9 i  

X x i  x x x x  I 8 1  

X X 
I 

+ + + + + + + t + + + + t + + + + + + + + + + + + l  5 0 1  

+ + + + + + + + + + t + + + + + + + + + t + t + + l  5 0  

. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  
I 

X 1 

. . . . . . . . . . . . . . . . . . . . . . . . . .  5 0 1  
I 

P I T U I T A R Y  
A D E H o r i a .  N O S  

A D R E N A L  
PI IEOCHRONOCYTDMA 

T H Y R O I D  . . . . . . . . . . . . . . . . . . . . . . . . .  + i  50; 1 
X X 1 ; I  

X 
F D L L I C U L A R - C E L L  ADENOMA 
F O L L I C U L A P - C E L L  C A R C I N O M A  
C - C E L L  I.DENOMA 
C - C E L L  C A R C I N O M A  

I 
P A R A T H Y K O I D  . . . . . . . . . . . . . . . . . . . . . . . . . .  48 

I 

f l E 5 O T H E L I O P I A  B E N I G N  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  X 5 0  Z I  i 
I X I  2 I 

P A N C R E A T I C  I S L E T 5  
I S L E T - C E L L  ADENDMA 
I S L E T - C E L L  C A R C I H O M A  

R E P R O D U C T I V E  S Y S T E N  1 I 

a t :  CTI IER SYSTEPIS 

Pld?%rdRY OL > YD I t  + t + + 4 + + + + N + + + + + + + + + t + N + +I 5 0 1  
F I B R O A D E H O f l A  , 

I 

T E S T I S  . . . . . . . . . . . . . . . . . . . . . . .  
I N T E R S T I T I A L - C E L L  TUMOR 

P R D S T  A T E  . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 0  1 
N E R Y O U S  DISIt? 

B R k I N  . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 0  1 
S P E C I A L  S E N S E  O R G A N S  I I 

i 50: j Z Y N D A L ' S  G L A N D  i N  N N N II H N N N N N N N N N N N N N H n N n N N 
5 E B A C E O U 5  ADEHDCARCINOPIA 

I A N I N A L S  N E C R O P S I E D  
: NO T I S S U E  I N F O R M A l I O H  S U B M I T T E D  + I  1 1 S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  

C i  N E C R O P S Y ,  NO H I S T O L O G Y  D U E  T O  P R O T O C O L  
A 8  L U T O L Y S I S  

- I  R E Q U I R E D  T I S S U E  N O 1  E X A M I N E D  M I C R O S C O P I C A L L Y  
X i  T U M O R  I N C I D E N C E  
N: N E C R O P S Y ,  R0 &UTOLYSl$, NO M I C R O S C O P I C  EXAUIWIT IOW I l l  A N I M A L  MI55IHG 

88 NO N E C R O P S Y  Q E R F O R M E D  
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TAB LE A4. 

INDIVIDUAL ANIMAL TUMOR PATHOLOGY TABLES OF FEMALE RATS I N  THE 2-YEAR 
STUDY OF PROPYL GALLATE 

I 
R E S P I R A T O R Y  S Y S T E M  

L U N G 5  AND B R O N C H I  

T R A C H E A  . . . . . . . . . . . . . . . . . . . . . . . . .  

I + * +  + + + t + + + + + + + + + + + i + + + + .  

H E A A T O P O I E T I C  S Y S T E N  

0OHE PIkRROW + i + i + * t + + + + + * + + + + + + + + + + + *  

S P L E E N  . . . . . . . . . . . . . . . . . . . . . . . . . .  

t y r w  N O D E S  . . . . . . . . . . . . . . . . . . . . . . . . .  

T w w s  _ _  + - + + - + - + + + + + - t - + + + + + + + +  

L E I O I I Y O S A R C O I I A  
1 

C I R C U L A T O R Y  S Y S T E M  

CONTROL 

I 

D I G E S T I V E  S Y S T E M  

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

L I V E R  

B I L E  DUCT 

G A L L B L A D D E R  L COMMON B I L E  DUCT . 
P A N C R E A S  

/ +  + + + + + + + + + +  + + +  i t  + + +  + t +  + +  + I  

N N N N N N N N N N N N N N N N N N N N N N N N N ~  

X 
x x  x *  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  
N N N N N N N N N N N N N H n N N N N N N N N N N .  

+ t + + + + + * + + + + + t + + + + i + + + + + +  

I I A * M h R Y  G L A N D  
A D E I I O C A R C I N O M A ,  NOS 
F I B R G A D E N G M A  

P R E P U T I A L I C L I T O R A L  G L A N D  
ADENOMA, NOS 

U T E R U S  . . . . . . . . . . . . . . . . . . . . . . . . . .  

I x  
LEIOPIYOMA 
E l , D O M E T R I A L  STROMAL P O L Y P  X X 
E N D O M E T R I A L  5 T R O M A L  SARCOMA X 

+ I  . . . . . . . . . . . . . . . . . . . . . . . .  
I X  

O V A R Y  
O R A I I U L O S A - C E L L  TUMOR 

STOMACH ~ * + + + + + + * + + + + * * + * + * + + + + + + + ~  
5RALL I N T E S T I N E  / + + t t + * t + + + * + t + + + + * + + + + + + +  

L A R G E  I N T E S T I N E  . . . . . . . . . . . . . . . . . . . . . . . . .  

L E I O I I Y O S A R C O I I A  L X 

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

K I D H E Y  I + + +  I +  + + + + +  + +  + +  t t t  + +  + + +  + +  + .  
U R I N A R Y  B L A D D E R  I +  + + + + , +  + + + + + + + + + + + + + + + + + + + 

I 
E N O O C R I H E  S Y S T E M  

B R A I N  / + + + + t i  + + * + +  + + + + + + + + + + + + +  + I  
S P E C I A L  S E H S E  ORGANS I 

E Y E  A P P E N D A t i E 5  I N N N N 'N N N N N N N N N N N N N N N N N N N N N i  
F I B R O M A  

I I D U Y I  LCV'IICI 

P E R I T O N E U M  I N N N N N N N N N N H N N N N ~ H N N N H H N H N H  
SARCORA, NOS 

A L L  O T H E R  S Y S l E I I 5  
I 

f l U L l I P L E  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 N  
U N D I F F E R E N T I A T E D  L E U K E M I A  

* :  T I S S U E  E X A P I I N E O  M I C R O S C O P I C A L L Y  : NO T I S S U E  I N F O R M A T I O N  S U B M I T T E D  

X :  TUXOR I N C I D E N C E  A :  A U T O L Y S I S  
N :  N E C Q O P S Y ,  NO A U T O L Y 5 I S ,  NO M I C R O S C O P I C  E X A M I N A T I O N  M :  A N I P I A L  f i I S S I N 0  

- :  R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  c :  N E C R O P S Y ,  N O  t i i s T o t o G Y  DUE T O  P R O T O C O L  

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

STOPIACH , t + + t + + + * + t ~ + t l ~ + t l + + , , t ,  

S M A L L  I N T E S T I N E  t ' + t t + t ~ + * , + t l , t t ~ + t ~ t , ~ t  

L A R G E  I N T E S T I N E  ~ t t ' + t * + t + + t , + ~ ' + t t t + t , t i  

L E I O M Y O S A R C O M A  

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

K I D N E Y  + + + + ~ + t + + t t i i ~ ~ + t + ~ t ~ ~ t ~ ~  

U R I N A R Y  B L A D D E R  + * + + t , i t , + * t + + + ~ + t ' l + t + ~ t  

ZNDOCRINE S Y S T E M  

P I T U I T A R Y  I +  + + + + + + + + + + + + + * + + + + t +  * * * t  
C A R C I N O M A . N O 5  
A O E N O f i A s  NOS x x  X X X X X 

5 0  

50 

50 

1  

50 

5 0  

5 0  

I6 

A D R E N A L  
C O R T I C A L  ADENOMA 
PHEOCHRONOCYTONA 

T H Y R O I D  
C - C E L L  ADEHONA 
C - C E L L  C A R C I N O M A  

P A R A T H Y R O I D  ' +  + + + + + + + + + + + + + + + + + * + + t - t t  45 

P R E P U T I A L / C L I T O R A L  GLAND N N N N N N N N N N N N N N H N N N N N M N N N N  

U T E R U S  . . . . . . . . . . . . . . . . . . . . . . . . .  
AOENOMA. NOS X 

X 
I X  

L E I O M Y O N A  
E N D O M E T R I A L  S T R O M A L  P O L Y P  X Y 
E N D O M E T R I A L  5TRONAl SARCOMA . 

O R A H U L O S A - C E L L  TUMOR 
OVARY + * + + + , + + + * * + + + + + + + + + + + - + +  

NERVOUS S Y S T E M  

B R A I N  . . . . . . . . . . . . . . . . . . . . . . . . .  
S P E C I A L  S E N S E  ORGANS 

/ N  N N N H N N N N n N N N N N N N N n N n N n N N E Y E  APPENDAGES 
F I B R O P l A  

M A N f i A R Y  G L A N D  

F I B R O A D E N O M A  
ADENOCARCIHONA, nos 

5 o x  

5 0  
I 
6 I  

4 9  
1 

5 0  

501 I I  
P E R I T O N E U M  H N N N N N N N H N N N N N N N N N N H N N N N N  

SARCOMA, N O S  X 

A L L  O T H E R  S Y S T E M S  

M U L T I P L E  ORGANS NOS ~ N N N N N H ~ ~ H N ~ N N N ~ ~ N ~ H N N N N ~  

I 
sox  

1 

50" 
U N D I F F E R E N T I A T E D  L E U K E N I A  

K A N I M A L S  N E C R O P S I E D  I NO TISSUE INFORMAI ION S U l M I T T E D  
+ f  T I S S U E  EXAMINED MICROSCOPICALLY cx NECROPSY, NO HISTDLOOI  DUE TO P R O T O C O L  - 2  REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY 
X I  TUMOR INCIDENCE 
N: NECROPSY, NO AUTOLY$IS, NO MICROSCOPIC EXAl l lNATION MI ANIMAL M I S S I N 0  

A I  AUTOLYSIS 

) I  No NECROPSY PERFORMED 

X X x a -  
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TABLE A 4  

INDIVIDUAL ANIMAL TUMOR PATHOLOGY TABLES OF FEMALE RATS IN THE 2-YEAR 
STUDY OF PROPYL GALLATE 

S K I N  
SQUAMOUS C E L L  P A P I L L O M A  

S U B C U T A N E O U S  T I S S U E  
F I B R O M A  

R E S P I R A T O R Y  S Y S T E M  

L U N G S  A N D  B R O N C H I  

T R A C H E A  

N L S k L  C A V I T Y  
SQUAMOUS C E L L  C A R C I N O N A  

H E M A T O P O I E T I C  S Y S T E M  

B O N E  N A R R O U  

S P L E E N  

L Y M P H  NODES 

LOW DOSE 

I +  + + + + +  + +  + + N + + + + + +  + N N + N t + N I  

t t + t + + + + + + N i + + + + + + N H + N + + N  
Y 

. t +  + + t + + + + + + , t +  + + + + + + + + + + + 
. . . . . . . . . . . . . . . . . . . . . . . . .  

I N N N N N N N N N N N ~ N  N N N N N N N N N  N  N N I  
I 

t r + + + + + + + + + + t + + * t + + + + + + + +  

. t t ~ t t + + t t + + + t t + t t * + * + + + t t  

. + t + t +  + + + + + + t t t  + + + + + + + + + + t -  

C I R C U L A T O R Y  S Y S I E N  

H E A R T  

D I G E S T I V E  S Y S T E M  

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

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

P I T U l l A R I  
C A R C I N O M A , N O S  
ADENONA, NOS 

A D R E N A L  
C O R T I C A L  ADENOMA 
PHEOCHROMOCYTOMA 

L I V E R  . . . . . . . . . . . . . . . . . . . . . . . . . .  
SQUAMOUS C E L L  C A R C I N O N A ,  N E T A S T A T I  
N E O P L A S T I C  N O D U L E  X 

B I L E  DUCT ~ + + + t + + + + + + + + t + + + t + + + + + + + +  

N N N N N .  G A L L B L A D D E R  COMMON B I L E  DUCT .. N  N  N  N  N N N N N N N N N N N N  N N N N  

P A N C R E A S  ~ + t t + * t + * t + + + t t + + + t + + + + + * i  

ESOPHAGUS ~ t + + - + + * +  * + + + * + + + + + + + + + * + +  
s T o n A c H  _ t i + i t + * + + * + + t + * + + + + * * + + + t  

S M A L L  I N T E S T I N E  . t t + t +  + t + + + + + * + + + + + + + + + i 

L A R G E  I N T E S T I N E  t + + t t + + t + + + + + + + + + * t + + + + + +  

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

K I D N E Y  I + + + * * + + + + +  + + + + + +  + + +  + + + + + + .  
U R I N A R Y  B L A D D E R  + + + + + * + + * + + + + + + + + * + + + + + + + ,  

r 

1 

I 
NAPIMARY O L A N O  I i + + + t + + + + + * + + + + + + + + + + + + + + ~  

AOENOCARCINOMA, NOS 
F I B R O A D E N O N A  X  1 

x x x x x  x x  x x  x. 
t + + + + + t + t + + + + + + + + + + + + + + + +  

X 

P R E P U T I A L I C L I T O R A L  G L A N D  ~ N N 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 

U T E R U S  . . . . . . . . . . . . . . . . . . . . . . . . . .  
E N O O M E T R I A L  STROMAL P O L Y P  x x  x x  x x  I 

O V A R Y  I t  + + + + + + + t t t  + + + + + + + + + + + + + + I  
N E R V O U S  S Y S T E M  I 

C - C E L L  ADENONA 
C - C E L L  C A R C I N O M A  

P A R A T H Y R O I D  

k t P R O D U C T I V E  S Y S T E M  

X 

B R A I N  I + + i + + t + + + . + + + + * + + + + + + + + +  ' 
C A R C I H O N A ,  NOS, I N V A 5 I V E  
G L I O N A ,  NOS 
ASTROCYTOMA 

X  x x  I 

* + + + + + + + - -  1 - t t +  + + + + + + + + I  
X  

SQUAMOUS C E L L  C A R C I N O M A  

A L L  OTHER S Y S T E N S  

N U L T I P L E  ORGANS NOS 
U N O I F F E R E N T I A T E O  L E U K E M I A  

H E A D  NOS 

Propyl Gallate 

I 
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  

X 
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TABLE A4. FEMALE RATS: TUMOR PATHOLOGY (CONTINUED) LOW DOSE 

S K I N  I +  + N + + + + + + + + + + + + + + + + + + + t + + 
SPUAPIOUS C E L L  P A P I L L O M A  i 

S U B C U T A N E O U S  T I S S U E  I +  + N + + + + + + + + + + + + 1 + + + + + + t + + 

I +  + + + + + + + + + + + + + + + + + + + + + + + 1 

F I D R O K A  
I 

R E S P I R A T O R Y  S Y S T E M  

LUNGS AND B R O N C H I  

T R A C H E A  . _  . . . . . . . . . . . . . . . . . . . . . . .  

V A S A L  C A V I T Y  N N N N N N N N N N N N N N H N ~ N ~ N N N N N N  
SQUAMOUS C E L L  C A R C I N O M A  

5or 
1 

S O X  1 

50 

)I 

5 0 s  

P BONE PIARROW 

S P L E E N  

L Y M P H  N O D E S  

THYMUS 

C I R C U L A l O R Y  S Y S T E M  

H E A R T  

D I G E S T I V E  S Y S T E M  

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

) I  + + + + + + + + + + + + + + + + + + + + + + + +I 5 0  
X I 2  

B R U I N  

ASTROCYTOMA I I X  I :  
C A R C t N O M P s  N O S ,  I N V A S I V E  
G L I O M A .  N O S  

-b t ' * t t  

. . . . . . . . . . . . . . . . . . . . . . . . .  50  

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ - * + + + , + - + - i * + + - + + + + + + t + -  4 1  

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  

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

K I D N E Y  + + +  + +  + + + + +  + +  + + +  + + + + + + + + t i  

U R I N A R Y  B L A D D E R  + + + + + + + + + + + + i + + + t t t + i t t + +  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  / + ; + + + + + + + * + * + + * + + t + + t t * t t  
C A R C I N O f i A , N O S  X X 
ADENOMAI NOS X X x x  

1 A N I M A L S  N E C R O P S I E D  ! H0 I I S S U E  I N F O R M A T I O N  S U B M I T T E O  t i  T I 5 9 U E  E X A M I N E D  M I C R O 5 C O P I C A L L Y  
-: R E Q U I R E D  TISSUE NOT E X A M I H E O  M I C R O S C O P I C A L L Y  
X I  T U M O R  I N C I D E N C E  
N: N E C R O P S Y ,  H0 AUTOLYSIS ,  NO N I C R O S C O P I C  E X A M I N A T I O H  N1 A N I N A L  M I S 5 I N O  

c :  N E C R O P S Y ,  NO H I S T O L O G Y  D U E  T O  P R O T O C O L  
A I  A U T O L Y S I S  

B r  N O  N E C R O P S Y  P E R F O R M E D  

50 

5 0  

4 9  
3 

I 4  

79 

A D R E N A L  
C O R l I C A L  ADENOMA 
PHEOCHROnOCYTOMA 

C - C E L L  ADENOMA 
C - C E L L  C A R C I N O M A  

T H Y R O I D  

P A R A T H Y R O I D  

R E P R O D U C T I V E  S Y S T E M  

Propyl Gallate 

X 
+ * + + + + + + + + + + + + + + + + t + t t + +  

I +  + + + + + + + + + + + + + + t +  I + + + + i t +  4 8  
I X  x x  X a 

+ + * - * + * + + * + + + + + + + * - + + + i + +  4 5  

1 

I 
n A M n A R Y  G L A N D  1 , ;  + + t + t + + + t + + + t i t t t + t t t + t 

A D E N O C A R C I N O M A ,  NOS 
F I B R O A O E N O M A  X 

s o x  I 
2 

ADEHOPIA,  NOS X 

U T E R U S  . . . . . . . . . . . . . . . . . . . . . . . . .  
F N n n P I E T R I U L  STROPIPL P O L Y P  X X 

OVARY I +  I +  * +  + + +  + I t  + + + + +  + + + + +  + t  + + 

50  

5 0  

R 

SPUAPIOUS C E L L  C A R C I N O M A  

A L L  OTHER S Y S T E M S  

M U L T I P L E  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 N  
U N D I F F E R E N T I A T E D  L E U K E I I I A  X x x  

H E A D  1105 
C A R C I N f l n A ,  NOS, I N V A S I V E  X 

501 
5 

1 



TABLE A4. 

SUBCUTAHEOUS T I S S U E  
FIBROMA 

INDIVIDUAL ANIMAL TUMOR PATHOLOGY TABLES OF FEMALE RATS I N  THE 2-YEAR 
STUDY OF PROPYL GALLATE 

+ + + + + + + + + N + + + + + + + N + + + + N + +  
X  

HIGH DOSE 

LUNGS AND BRONCHI 

TRACHEA 

H E M A l O P O I E T I C  SYSTEM 

BONE MARROW 

S P L E E N  

L Y n P n  NODES 

THYMUS 

t I R C U L A l G R Y  SYSTEM 

HEART 

. . . . . . . . . . . . . . . . . . . . . . . . .  
- + + + + - t - + * + + + + + + + + + - , + - + -  

. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

t t + t + + t + + * + , + + + + , t + , * * * * *  

K I D N E Y  

U R I N A R Y  BLADDER 

ENDOCRINE SYSTEM 

"LbCSIIYC S T S I C "  

S A L I V A R Y  GLAND 

L I V E R  

B I L E  DUCT 

GALLBLADDER I COMMOH B I L E  DUCT 

PANCREAS 

E  J 0 P  H A G U 5 

STOMACH 

SMALL I N T E S T I N E  

LARGE I N T E S T I N E  

U R I N A R Y  SYSTEM 

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

P A N C R E A T I C  I S L E T S  

REPRODUCTIVE S Y S T E h  

I S L E T - C E L L  CARCINOMA 

MAMMARY GLAND 
ADENOMA, NOS 
FIBROADENOPIA 

P R E P U T I P L l C L I T O R A L  OLANO 
CARCINOMA.NO5 
ADENOMA, NOS 

P I T U I T A R Y  
ADENOMA, NOS 

+ + * + + + + + + + * * + + + + + + + + + + + + +  
X  

. . . . . . . . . . . . . . . . . . . . . . . . .  
x x  
X  X  

X 

n n ~ ~ n ~ ~ n n n n n n N n N n n ~ u ~ H H n H  
Y 

X  X  

ADRENAL 
C O R T I C A L  ADENOMA 
PHEOCHROMOCYTOMA 

T H Y R O I D  
C-CELL ADENOMA 
C-CELL CARCINOMA 

x x  x 

X  

x + : + + 4 ; + ; ;I + + + + , + + + + + + + + + +  

+ + + + + + + + + + + + + + + *  + * *  
X 

* * * + * * + * * * + + + + + + + + + + + * + , +  

I . . . . . . . . . . . . . . . . . . . . . . . . .  

X  

X  'I UTERUS / + + * * + * * + + + + + + + + + + * + + * , + +  
ADENOMA, NOS 
ADENOCARCIHOPIA, NOS 
ENDOPIETRIAL STROMAL POLYP 
ENDOPIETRIAL STROMAL SARCOPIA 

x x  x x  - 
OVARY I t  + + 1 + + i + + + + + + * + + + + 1 + + + + + [  

" C " " " " ,  D,,,C" 

B R A I N  I +  + + + + + + 1 + t + +  + + + + + . +  + + + + + +I - 
A L L  OTHER SYSTEMS I 

M U L T I P L E  ORGANS NOS n n n N ~ n n n n n n ~ n ~ n N n n ~ n H N N N H l  
U N D I F F E R E N T I A T E D  L E U K E M I A  

LUMBOSACRAL R E G I O N  
OSTEOSARCOMA L 

: NO T I S S U E  I N F O R M A T I O N  S U B M I T T E D  
C: NECROPSY. NO H I S T O L O G Y  DUE TO PROTOCOL 

+ :  T I S S U E  EXAWINEO M I C R O S C O P I C A L L Y  
- :  R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  
X:  TUllOR I N C I D E N C E  A :  A U T O L Y S I S  
N :  NECROPSY, NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N A T I O N  M: ANIPIAL M I S S I N G  

B :  no NECROPSY PERFORPEO 
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TABLE A4. FEMALE RATS: TUMOR PATHOLOGY (CONTINUED) HIGH DOSE 

S U B C U T A N E O U S  T I S S U E  
F I B R O R A  

R E S P I R A T O R Y  S Y S T E R  

LUNGS A N D  B R O N C H I  

T R A C H E A  

H E M A T O P O I E T I C  S Y S T E R  

B O N E  PlARROU 

S P L E E N  

L Y N P H  NODES 

T n y m u s  

I 
+ + 1 + N  .L + + + + + t t N + + N + + + t t + + * I  5 0 X  1 

+ + + + + + + t + + + + + + + + + t + + + t + + t  50 

+ + + + + + * + * * + + - + - + + + + + + + + + -  + I  

+ + + + + + t + + * + + * + * * + + * * t + + t +  5 0  

+ + + + + + + + + + " + , + * ' + t + t t + t t  5 0  

. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  

+ + + + + + + + + + I  + +  + + I + +  + + + + + + t  4 6  -. 

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

L I V E R  

B I L E  D U C T  

G A L L B L A D D E R  L COMMON B I L E  D U C T  

P A N C R E A S  

ESOPHAGUS 

sramacn 
SMALL I N T E S T I N E  

L l R G E  I N T E S T I N E  

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

K I D N E Y  

U R I N A R Y  B L A D D E R  

P 
H E A R T  

b I G E S T I V E  S Y S T E M  

+ + + + + + * + * + + * + * + + t + t + t + t + t  

. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  

P I T U I T A R Y  1 ,  + + + + + + + + + + + + + + t +  + + t + t +  + t l  
5 0  i ADENONA, NOS x x  x x x  X 

CORTICAL a D E N c m a  
P n E o c H R o m o c Y w n a  x x  

T H Y R O I D  + + + + + t +  + t i  I t ,  + t + + + + + * +  t t t  
C - C E L L  ADENOnA X X 
C - C E L L  C A R C I N O N A  X 

P A R A T H Y R O I D  + + - + + + + + + + + + + + + + t + + + t + t + t  

+ , + + + + + * + + * , + + + * * + t + + t t t t  P A N C R E A T I C  I S L E T S  
I S L E T - C E L L  C A R C I N O M A  

R E P R O D U C T I V E  S Y S T E M  

n a r m a R Y  G L A N D  I +  + i + + + + + + + + + I t t + + t + t I t .I t 
ADENOMA, NOS 
F I B R O A D E N L I R A  X X X 

P R E P U T I A L / C L I T O R A L  G L A N D  N N N N N N N N N N N N N N N N N N N N N N N N N  
C A R C I N O M A , N G S  
ADEHORA, NOS 

U T E R U S  . . . . . . . . . . . . . . . . . . . . . . . . .  

X 
X 

ADENOMA, N 0 5  
4 D E N O C b R C I N O M A .  NOS 
E N D O N E T R I A L  S T R O R A L  P O L Y P  I x x x  x x  x x 
ENDOMETRIAL S T R O N A L  s a R c o m a  X 

50 
2 I 

41 

5 0  
I I  

5 0 "  

5 

5 0 %  I 

2 .  

I 
I 

( 3  

5 0  

O V A R Y  I , +  t 1 + + + + + + t + + + + + + I + I t + t + t i  5 0  I 

A L L  OTHER s y s i m s  
/ N  N N N N N N N N N N N N H N N N N H N N N H N N 1  

I 

I 

5 0 s  M U L T I P L E  ORGANS NOS 
U N D I F F E R E N T I A T E D  L E U K E N I A  

t u m e . o s a c R a t  REGION 
O s T E n s a R c o n a  I X I 
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APPENDIX B 

SUMMARY OF THE INCIDENCE OF NEOPLASMS 
IN MICE FED DIETS CONTAINING PROPYL GALLATE 

83 Propyl G 



TABLE B1. 

SUMMARY OF THE INCIDENCE OF NEOPLASMS OF MALE MICE FED DIETS CONTAINING 
PROPYL GALLATE 

* S K I N  
SARCOMA, NOS 
FIEROPIA 
N E U K I L E M O Y A  

SSUBCUT T I S S U E  
SARCOMA, NOS 
F I U ROPlA  
F IEROSARCORA 

( 5 0 )  

2 ( 4 % )  

1 ( 2 % )  

1 ( 2 % )  

R E S P I R A T O R Y  S Y S T E r l  

WLUNG/BRONCHIOLE 
P A P  I L L A F Y  A D EP; O M  A 

( 5 0 )  ( 4 8 )  ( 5 0 )  
1 ( 2 % )  

#LUNG ( 5 0 )  ( 4 8 )  ( 5 0 )  
H E? A 7 OC E L L U L R R C A RC I Ei OPlh  , N E T  AS T 1 ( 2 % )  1 ( 2 % )  
A L V EO L ii?/ L RDNC H I O  L A E A DEHCPlA 3 ( 6 % )  4 ( 8 % )  5 ( 1 0 % )  
A L V EO L A R /  C R  0 i iCH I D L A R CARCINOMA 1 ( 2 % )  1 ( 2 % )  
P H E 0 C t i  K ON0 CY T OPlA , M ET A S T >t T I C 1 ( 2 % )  

H EM A T 0 P 0 I ET I C S Y S T EK 

MU L T I P L E 0 1: C A N S  (50) 
E i h L I G N h N T  LYFlPtiOMA, N O S  
P l A L I G .  LYr lF l lUP iA ,  L Y f l P H O C Y T I C  T Y P E  
M A L I G N A N T  L?MPHOMA, F I X E D  T Y P E  

# M E S E I I T E R I C  L .  NODE ( 4 9 )  -_-- 14AL IG.  LYf?PHOMA,  L Y M P H O C Y T I C  T Y P E  1 ( 2 x 1  

# NUPlBER O F  A N I M A L S  LclITH T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  * NUr l l jER OF ANIP IALS N E C R O P S I E I )  
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TABLE B1. M A L E  MICE: NEOPLASMS (CONTINUED) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

# L I V E R  
K A L I G .  LYPlPHOMA, H I S T I O C Y T I C  T Y P E  

(50) ( 4 9 )  (50) 
2 ( 4 % )  

C I E C U L A T O R Y  S Y S T E M  

# S P L E E N  ( 4 9 )  ( 4 8 )  ( 4 9 )  
tl E N  A N G I 0 S ARC OF1 A 1 ( 2 % )  1 i 2 X )  1 ( 2 % )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

D I G E S T I V E  S Y S T E M  

+i S !A L I VARY GL A N D 
StARCOflA, SOS 

# L I V E R  
N E O P L A S K ,  NOS 
H E P A T O C E L L U L A R  
H E P A T O C E L L U L A R  

ADENOMA 
CARCINOMA 

( 4 9 )  

(50) 

3 ( 6 % )  
14 (28%) 

( 4 9 )  ( 5 0 )  
1 ( 2 % )  
4 ( 8 % )  

1 1  ( 2 2 % )  
1 ( 2 % )  
9 ( 1 8 % )  

Ebl D 0 C R I N E S Y S T E N  

XADRENAL 
C O R T I C A L  ADENOMA 
P t1 EO C ii R ON0 CY T OPl A 

( 4 9 )  ( 4 7 )  ( 5 0 )  
1 ( 2 % )  

1 ( 2 % )  2 ( 4 % )  
PI iEOCI iRO~!OCYTOPlA,  M A L I G N A N T  1 ( 2 % )  

FO L L I CLC A R - C C L L A D EN OFTA 3 ( 6 % )  2 ( 4 % )  
# T H Y R O I D  ( 4 9 )  ( 4 5 )  ( 4 9 )  

# NUEi3ER OF A N I M A L S  C l I T H  T I S S L l E  E X A X I N E D  M I C R O S C O P I C A L L Y  * NUMBER OF A N I P I A L S  N E C R O P S I E D  
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TABLE B1. MALE MICE: NEOPLASMS (CONTINUED) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MUSCULOSKELETAL SYSTEM 

A L L  OTHER SYSTEMS 

NONE 

A N I M A L  D I S P O S I T I O N  SUMMARY 

ANIP IALS I N I T I A L L Y  I N  S 
NATURAL D E A T H 3  
N O R  I D U H D SA C R  I F I C E 
SCHEDULED S A C X I F I C E  
A C C I D E N T A L L Y  K I L L E D  
T E R i l I  N A L S h C R  I F I C E 
AN I P l A  L M I S 5 I t i  G 

TUDY 5 0  
5 
4 

1 0  

3 1  

5 0  
7 
6 

37 

5 0  
4 
2 

4 4  

a INCLUDES AUTOLYZED A N I M A L S  

# NUMUER O F  A N I M A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C Q P I C A L L Y  
NUNDER OF A N I M A L S  N E C R O P S I E D  
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TABLE B1. MALE MICE: NEOPLASMS (CONTINUED) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CONTROL LOW DOSE HIGH DOSE 

TUMOR SUMMARY 

TOTAL A N I M A L S  W I T H  P R I M A R Y  TUMORS* 29 31 22 
T 0 T A L P R I PIA RY T UMO R S 38 39 30 

TOTAL A N I M A L S  L I I T H  B E N I G N  TUMORS 15 
T O T A L  B E N I G N  TUMORS 17 

T O T A L  A N I M A L S  W I T H  P:ALIGNANT 
T O T A L  M A L I G N A N T  TUMORS 

TUMORS 18 
2 1  

T O T A L  A N I M A L S  L l l ITH SECONDARY TUMORS# 1 
TOTAL SECONDARY TUMORS 1 

T O T A L  A N I M A L S  W I T H  TUMORS U N C E R T A I N -  
B E N I G N  O X  F l A L I G N A N T  

T O T A L  U N C E R T A I N  TUMORS 

TOTAL ANIP lALS W I T H  TUMORS U N C E R T A I N -  
P R I MARY 0 R Pi ET AS T A T  I C 

T 0 T A L  U N C ERT A I N T UNOR S 

13 
16 

10 
1 0  

20 16 
22 20 

1 
1 

1 
1 

1 
1 

* P R I M A R Y  TUIIORS: A L L  TUMORS EXCEPT SECONDARY TUMORS 
+I SECONDARY TUE’IOKS: M E T A S T A T I C  TUMORS O R  TUMORS I N V A S I V E  I N T O  AN ADJACENT ORGAN 
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TABLE B2. 

SUMMARY OF THE INCIDENCE OF NEOPLASMS OF FEMALE MICE FED DIETS CONTAINING 
PROPYL GALLATE 

A N I M A L S  I N I T I A L L Y  I N  STUDY 50  
A N I M  A L S N ECRO P S I ED 5 0  
A N I FlA L S EX A F i  i N ED H I ST 0 P A T  H 0 L 0 G I  C A L L Y  5 0 

5 0  
50 
50  

50 
4 9  
4 9  

INTEGUMENTARY SYSTEM 

HSUBCUT T I S S U E  ( 5 0 )  
RHABDOMYOSARCOMA 

#UTERUS ( 5 0 )  
F I B R O U S  H I S T I O C Y T O M A  1 ( 2%)  

R E S P I R A T O R Y  SYSTEM 

#LUNG (50) ( 5 0 )  ( 4 9 )  
ALVEOLAR/BRONCHIOLAR ADENOMA 1 ( 2 % )  1 ( 2 % )  1 ( 2 % )  
ALVEOLAR/BRONCHIOLAR CARCINOMA 1 ( 2 % )  
OSTEOSARCOMA, M E T A S T A T I C  1 ( 2 % )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

H EMA T OPO I ET I C SY S T EM 

( 5 0 )  
1 ( 2 % )  
1 ( 2 % )  

X M U L T I P L E  ORGANS ( 5 0 )  
M A L I G N A N T  LYt lPHOPlA# NOS 
M A L I G .  LYMPHONA, L Y M P H O C Y T I C  T Y P E  2 ( 4 % )  

( 4 9 )  

2 ( 4 % )  
M A L I G .  LYP!PI!CFiA, H I S T I O C Y T I C  T Y P E  2 ( 4 % )  
M A L I G N A N T  LYI IFHOFlA# M I X E D  T Y P E  2 ( 4 % )  2 ( 4 % )  
L E U K EM I A t N 0 S 
LYMPI iOCYT I C L E U K E M I A  1 ( 2 % )  1 ( 2 % )  1 ( 2 % )  

PIAL IGNANT LYMPHOMA, M I X E D  T Y P E  1 (2%) 1 (2%)  

1 ( 2 % )  

# S P L E E N  (50) ( 4 9 )  ( 4 9 )  

# M E S E N T E R I C  L .  NODE ( 4 9 )  ( 4 8 )  
M A L I G N A N T  LYI, iPHOMAt M I X E D  T Y P E  1 ( 2 % )  

( 4 9 )  

# L I V E R  ( 5 0 )  ( 5 0 )  ( 4 9 )  
L E U K E M I A , N O S  1 ( 2 % )  

C N U M B E R  OF ANIMALS W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
NUMBER O F  A N I M A L S  N E C R O P S I E D  
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# P E Y E R ' S  P A T C H  (47) ( 4 8 )  
1 ( 2 % )  M A L I G N A N T  LYIYPHOFlA, M I X E D  T Y P E  

C I R C U L A T O R Y  S Y S T E M  

# U T E R U S  
tl E l l  A N G I  O S  A RCOMA 

( 5 0 )  

! :L IVER ( 5 0 )  ( 5 0 )  ( 4 9 )  
H EP A T 0 C E L L U L A R A D E N 0 t , lA 2 ( 4 % )  5 ( 1 0 % )  
ti EP A T 0 C E L L U L AR CAR C I N 014A 3 ( 6 % )  1 ( 2 % )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

U R I N A R Y  SYSTEM 

# K I D N E Y  ( 5 0 )  
A D E t l O C A R C I  t !OMA, NOS,  M E T A S T A T I C  

E N D O C R I N E  S Y S T E M  

# P I T U I T A R Y  
CARCINOMA,NOS 
ADENOPIA, SO5 

# A D R E N A L  
PHEOCHROMOCYTOMA 

#ADRENAL CORTEX 
S A X C O M A  , N O S  

# T H Y R O I D  
F O L L I C U L A R - C E L L  ADENOMA 

(50) 

(50) 
1 ( 2 % )  

( 4 9 )  ( 4 9 )  

( 4 8 )  
2 ( 4 % )  

UP A NC R EA T I C IS L E T  S ( 4 9 )  (48) ( 4 9 )  -____- I S L E T - C E - L L  ADENOIIA 1 ( 2 % )  

# NUMDEf l  OF A N I r l A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
NUPIDER O F  A N I l i A L S  N E C R O P S I E D  
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TABLE 82. FEMALE MICE: NEOPLASMS (CONTINUED) 

R E P R O D U C T I V E  SYSTEM 

W MAMMA RY G L A N D 
ADENOCARCINOMA, NOS 
M I X E D  TUMOR, M A L I G N A N T  

( 5 0 )  

1 ( 2 % )  

#UTERUS (50) ( 5 0 )  
ENDOMETRIAL  STROMAL POLYP 1 ( 2 % )  
E N DO MET R I A L S TR 0 I I A  L SARCOMA 2 ( 4 % )  

# C E R V I X  U T E R I  
SARCOPIA, NOS 

#UTERUS/ ENDOMETRI  UM 
CARCINOMA,NUS 
ADENOCARCINOMA i NOS 

(50) ( 5 0 )  

( 5 0 )  ( 5 0 )  

1 (2%) 

( 4 9 )  

( 4 9 )  

1 ( 2 % )  

1 ( 2 % )  

HLUMBAR VERTEBRA 
OSTEOSARCOMA 

*MUSCLE OF BACK 
R H A B DOPlY 0 S A  R C O N  A 

( 4 9 )  

( 4 9 )  
1 ( 2 % )  

BODY CAV I T I ES 

NONE 

# NUNBER OF A N I M A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  * NUPlRER OF A N I F l A L S  N E C R O P S I E D  

Propyl Gallate 90 



TABLE 82. FEMALE MICE: NEOPLASMS (CONTINUED) 

A L L  OTHER SYSTEMS 

% M U L T I P L E  ORGANS 
SARCOPIA t NOS 

( 5 0 )  ( 5 0 )  
1 ( 2 % )  

( 4 9 )  

A N I M A L  D I S P O S I T I O N  SUMPIARY 

ANIMALS INITIALLY IN S'TUDY 
NATURAL D E A T H 3  
M O  R I O U  N D -  SAC R I F I C E 
SCHEDULED S A C R I F I C E  
A C C I D E N T A L L Y  K 1  L L ED 

5 0  
6 
7 

50 50 
8 4 
9 8 

T ERPII  N A L S ACR I F I  C E 37 33 38 
A N I PIA L M I  S S I N G 

I N C L U D E S  A U T O L Y Z E D  A N I M A L S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TUMOR SUNMARY 

TOTAL A N I M A L S  W I T H  P R I M A R Y  TUMORSX 
T O T A L  P R I M A R Y  TUMOR5 

T O T A L  A N I M A L S  GJITH B E N I G N  TUMORS 
T O T A L  B E N I G N  TUi lORS 

T O T A L  ANIP IALS W I T H  M A L I G N A N T  TUMORS 

T O T A L  A N I P I A L S  W I T H  SECONDARY TUMORS% 

T O T A L  M A L I G N A N T  TUMORS 

T O T A L  SECOHDARY TUXORS 

25  17 2 2  
5 2  i a  27  

9 
1 0  

a 
s 

9 
1 1  

20 1 0  15 
2 2  1 0  16 

1 
1 

1 
1 

T O T A L  A N I M A L S  N I T H  TUFlORS U N C E R T A I N -  
B E N I G N  O R  P I A L I G N A N T  

T O T A L  U N C E R T A I N  TUMORS 

TOTAL A N I M A L S  N I T H  TUFlORS U N C E R T A I N -  
P R I M A R Y  0 R H ET A S  T A T I C 

T O T A L  U N C E R T A I N  TUMORS 

N "RIM, IRY T U P I O R S :  A L L  TUMORS E X C E P T  SECONDARY TUMORS 
# SECONDARY TUI lORS:  i * : E T A S T A T I C  TUMORS O R  TUMORS I N V A S I V E  I N T O  AN A D J A C E N T  ORGAN 
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TABLE 83. 

STUDY OF PROPYL GALLATE 
INDIVIDUAL ANIMAL TUMOR PATHOLOGY TABLES OF MALE MICE IN  THE 2-YEAR 

S K I N  
F I B R O N A  
N E U R I L E M O N A  

S U B C U T A N E O U S  T I S S U E  
F I B R O S A R C O M A  

R E S P I R A T O R Y  S Y S T E M  

+ + + + + + + + + + * + * + + + + + + * + * + + + l  

. . . . . . . . . . . . . . . . . . . . . . . . .  
X X 

L U N G S  A N D  B R O N C H I  + + + t + * + + + + + t + + + + + + t + + + * + +  
H E P A T O C E L L U L A R  C A R C I N O M A ,  M E T A S T A  X 
A L V E O L A R / B R O N C H I O L A R  ADENOMA X X 
A L V E O L A R / B R O N C H I O L A R  C A R C I N O M A  . X 

T R A C H E A  . . . . . . . . . . . . . . . . . . . . . . . . .  
H E M A T O P O I E T I C  S Y S T E M  

B O N E  NARROW . I +  + + + + + + + + + + + + t + + + + + + + + + +-. 
S P L E E N  . . . . . . . . . . . . . . . . . . . . . . . . .  

LYM'H NODES * + + + + + + + + * + + + + * + + + + + + + + + +  
H E M A N G I O S A R C O M A  X 

M A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  . 
T n y M u s  

L I V E R  + + + + * + + + + + + + + * + + + + + + * + t + + ~  
H E P A T O C E L L U L A R  ADENOMA 
H E P A T O C E L L U L A R  C A R C I N O M A  

+ + I  . . . . . . . . . . . . . . . . . . . . . . .  

~ ' 1  B I L E  DUCT 

G A L L B L A D D E R  L COMMON B I L E  D U C T  

P A N C R E A S  

E S O P H A G U S  i t  ' t t  * I  

S T O M A C H  + + + -  + - + + + *  
S M A L L  I N T E S T l N E  + + l t * + + t + - + + + + + * + + + + + + + + +  

L A R G E  I N T E S T I N E  . . . . . . . . . . . . . . . . . . . . . . . . . .  
M U C I N O U S  A O E N O C A R C I N O N A  

S A L I V A R Y  G L A N D  
SARCONA,  N D S  

~ + + + + + + + + + + t + + + + + + l * + + + t + +  
X I 

K I O N E Y  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  

A D R E N A L  

T H Y R O I D  

P A R A T H Y R O I D  

PHEOCHROMOCYTONA 

F O L L I C U L A R - C E L L  ADENONA 

R E P R O D U C T I V E  S Y S T E M  

MAMNARY G L A N D  

T E S T I S  

P R O S T A T E  

N E R V O U S  S Y S T E M  

B R A I N  

S P E C I A L  S E N S E  ORGANS 

t :  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
- :  R E Q U I R E D  T I S S U E  N O 1  E X A M I N E D  M I C R O S C O P I C A L L Y  
X :  TUMOR I N C I D E N C E  
N :  N E C R O P S Y ,  NO A U T O L Y S I S .  NO M I C R O S C O P I C  E X A N I N A T I O N  M :  A N I M A L  M I S S I N G  

A :  A U T O L Y S I S  

B: N O  N E C R O P S Y  P E R F O R M E D  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  
X . . . . . . . . . . . . . . . . . . . . . . . . . .  

X 

* + * + - + + - + + i t + - , - + - - - + - + - *  

+ + r N N N  N N N N N N N N N N H N N H  N N N N K .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + * + + + + + * * + + + + + * + i t  ' + .+I 
. . . . . . . . . . . . . . . . . . . . . . . . .  
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S K I N  
FIBRORA 
NEURILERORA 

FIBROSARCORA 

RESPIRATORY SYSTEM 

SUBCUTANEOUS T I S S U E  

I + t + I + t + t t + t + + t + + + + + + + + 5 0 x 1  x x  
X I _  

+ t + t t t t + * t t + + t + + + + + + + t + t t  5 0 1  
2 

LUNGS AND BRONCHI t + + + t + + + t + + + + + t t + + + t + + * + +  
HEPATOCELLULAR CARCINORA, RETASTA 
ALVEOLARIBRGNCHIOLAR ADENOMA X 
ALVEOLAR/BRONCHIOLAR CARCINORA 

SAL IVARY GLAND 
SARCOMA, NOS 

L I V E R  
HEPATQCELLULAR ADENDRA 
HEPATOCELLULAR CARCINORA 

B I L E  DUCT 

GALLBLADDER L COMMON B I L E  DUCT 

PANCREAS 

ESOPHAGUS 

STOMACH 

SMALL I N T E S T I N E  

LAROE I N T E S T I N E  
MUCINOUS ADENOCARCINORA 

50 
1 
3 

TRACHEA 

HENATOPOIETIC  SY5TEN 

BONE RARROW 

SPLEEN 

LYMPH NODES 

THYMUS 

HERANGIOSARCOMA 

NALI0 .LYRPNOMA.  LYRPHOCYTIC TYPE , 

t I R C U L A T O R Y  SYSTEM 

HEART 

DIGEST!VE SYSTEM 

* t + + t + + * + * * t + + t t * * t t t + + + t  5 0  

+ + + + + I t +  + t +  + I t *  + t +  + + t +  + + + 50 

+ + - * + + I + + t +  + + + i t  t i  ‘ t i t  + + 4 9  
1 .  

+ + + + + + + + + * + +  * + t t + + + t + +  * - i  4 9  1 
X I .  

t - + - + + + + + + + + + + + + + + + t + + t - -  4 6  

+ I  I + + +  + + +  - + + t + t t +  + + +  + + +  + + 4a I 

. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  

+ + N + + i + + N + + + + + + + + + N + + + + + +  5 0 X  

+ + + + * * + + + + + + + * + + * + + + * + + + +  5 0 .  

. t t +  + t t +  + + t t +  + + I +  + + I + + + .) + + 5 0  

+ + i t * +  + + + + + i + + t +  + + t +  + + + + + 4 a  

+ I - + + + + + + + t + + + t + + + + + + + + + +  4 8  

* t + + t * + + + * t * + + t t t + + t t + + + +  49 
X 1 

W A N I R A L S  NECROPSIED *: T I S S U E  E X A M I N E D  M I C R O S C O P I C I L L Y  f NO T I S S U E  I N F O R M A T I O N  S U B M I T T E D  
- 3  R E Q U I R E D  I I S S U E  HOT E X A M I N E D  M I C R O S C O P I C A L L Y  C8 NECROPSY, NO H I S T O L O G Y  DUE T O  PROTOCOL 
X i  TUMOR I N C I D E N C E  A I  A U T O L Y S I S  
n: NECROPSY, NO AUTOLYSIS, no MICROSCOPIC EXAMINATION M !  ANIMAL MISSINO 

B4 NO NECROPSY PERFORMED 

uRInAni s i s T w  

KIDNEY 

URINARY BLADDER 

ENDOCRINE SYSTER 

P I T U I T A R Y  

LDRENAL 

THYROID 

PARATHYROID 

PHEOCHROMOCYTOMA 

FOLL ICULAR-CELL  ADENOMA 

REPRODUCTIVE SYSTEM 

MAMNARY G L L H D  

T E S T I S  , 

PROSTATE 

NERVOUS SYSTEM 

B R A I N  

S P E C I A L  5ENSE ORGANS 

93 

+ + + + + + + + t + + + t + + + + + + + + + * * +  5 0  

+ + + + + * * + + + + + + + * + * + + + + * + + +  5 0  

. . . . . . . . . . . . . . . . . . . . . . .  + + +  4 6  

+ , + + + + + + t + + + + + + + i + + t + + + + +  4 9  

. . . . . . . . . . . . . . . . . . . . . . . . .  4 9  

* + - * - - - - + - - + - + - -  I + + - - t + - -  27 

I _  

X X 3 .  

N N t N N N  N N N N N * N N N N N N N N N N N  N N  5 0 %  . 
t + + + + * t - + + t + + + + t t t + t t t I + t 49 . 

~ + + + + + + + + + + + + t + t + + + + + + + + + t  5 n  

+ + + + + + + + + + + + + + t t + + + t t + + t t  50 
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HARDERIAN GLAND 
ADENOMA. NOS 

I 
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TABLE 83. 

STUDYOFPROPYLGALLATE 
INDIVIDUAL ANIMAL TUMOR PATHOLOGY TABLES OF MALE MICE IN THE 2-YEAR 

; + + + + + + + + + t * t + * + + * t + t t i + * t  
x x  

LUNGS AND B R O N C H I  
A L V E O L A R / Q R O N C H I O L A R  ADENOMA 
A L V E O L A R / 6 1 O N C H I O L A R  C I R C I N O M A  I 
PHEOCHROPIOCYTDWA, M E T A S T A T I C  . X 

T R A C H E A  * * + + + * + + * + + * + + + t + t + + t + t + +  

H E P A T O P O I E T I C  5 Y 5 T E M  

B O N E  NARROW . . . . . . . . . . . . . . . . . . . . . . . . .  
S P L E E N  + + + + + + * + + t t t + * - + + + + + t + t t +  

LYPlPH NODES + t + + + * + + + + + + + + + + + + t + + * t + +  

THYMUS . . . . . . . . . . . . . . . . . . . . . . . . .  

HEMANGIOSARCO?lA X 

C I R C U L A T O R Y  S Y S T E M  

H E A R T  + + + + + + + + + * + + + + + + i t + * + + * + +  

D I G E S T I V E  SYSTEPI 

S A L I V A R Y  G L A N D  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LOW DOSE 

"IlhARl S i h l t "  

K I D N E Y  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

S K I N  . . . . . . . . . . . . . . . . . . . . . . . . . .  
SARCOMA, NOS J X 

+ + + * + t + + + + t + + + + t + + + + + + + + +  

+ + + * + + + + + + + + + + + + * * + t t t + + +  

S U B C U T A N E O U S  T I S S U E  
S A R C O t I A ,  NOS 
F I B R O M A  
F I B R O S A R C O P I A  
N E U R I L E I I O I I A  

I 
R E S P I R A i O R Y  S Y S T E M  t 

P I T U I T A R Y  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A D R E N A L  / + + + + + + + + + + t + + + + + t t t + + t t + - i  

PHEOCHROXOCYTOMA 
PHEOCHROMOCYTOMA, N A L I G N A N T  Y 

F O L L I C U L A R - C E L L  ADENOMA X 
T H Y R O I D  + * + + + + * * t + + + + t + + t t + + + + t * +  

P A R A T H Y R O I D  I + + + + + + - * + + + + + + * + + t + + + - t - +  

R E P R O D U C T I V E  S Y S T E M  

N + N N  MAKMARY G L A N D  . ~ .  
T E S T I S  I . ~ ~ ~ l . l l t i , . l ~ t l ~ * t , ~ + , ~  

I N T E R S T I T I A L - C E L L  TUMOR 

P R O S T A T E  I + + + * * * + * + + * + + + + + + + + + + + + * +  

7 
B R A I N  / + + + + + + + + + + * + + + + + + + + * + + * * *  

S P E C I A L  S E N S E  ORGANS 1 
H A R D E R I A N  G L A N D  l N N 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 L  OTHER BYSTEPIS I 

N A L I G . L Y P P H O M A ,  L Y P I P H O C Y T I C  T Y P E  I 
P I A L I G N A N T  LYPlPHOMA. M I X E D  T Y P E  I 

M U L T I P L E  ORGANS N O 5  ~ N H N N N H N N N N N N N H H N ~ N N N N N N N N  

L I V E R  
NEOPLASPI.  NOS 
H E P A T O C E L L U L A R  ADENOIIA 
H E P A T O C E L L U L A R  C A R C I N O M A  

B I L E  OUCT 

G A L L B L A D D E R  L COMPION B I L E  DUCT 

P A N C R E A S  

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + * + + + * * + + + + + + + t t ' * t t + t t t  

+ + * * + + + , * , + + + +  + + t + t t t + t t  

. . . . . . . . . . . . . . . . . . . . . . . . .  + . . . . . . . . . . . . . . . . . . . . . . . . .  + + + + + * , + + + t * + + + t t t t t + t t t t  

+ + , + + + + + + + + + + + + + + + + * t t t + +  

~ + * * + + + * + + + t t + + + + t + * t i t t + i  

: NO T I S S U E  I N F O R M A T I O N  S U B M I T T E D  
C :  N E C R O P S Y .  NO H I S T O L O G Y  D U E  1 0  PROTOCOL 

+ :  T I S S U E  E X A n I N E D  M I C R O S C O P I C A L L Y  
- 8  R E Q U I R E 0  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  
X :  TU'l3R I N C I D E N C E  p i :  A U T O L Y S I S  
N: N E C R O P S Y ,  N O  A U T O L Y S I S .  NO N I C R D S C O P I C  E X A M I N A T I O N  M: A N I M A L  M I S S I N O  

B :  NO NECROPSY P E R F O R M E D  

Propyl Gallate 94 



TABLE 83. MALE MICE: TUMOR PATHOLOGY (CONTINUED) LOW DOSE 

S K I N  ' +  + + A  + + + + + + + + + + + + + + + + + + + + + 
SARCOMA. NOS 

4 9 1 1  

I 
+ + t A + t + t - + * + * t * * t + + + + * + +  

X X 
X 

L U N G S  A N D  B R O N C H I  
A L V E O L A R / B R O N C H I O L A R  ADENOMA 
A L V E O L A R / B R O N C H I O L A R  C A R C I N O M A  
PHEOCHROMOCYTOMA, M E T A S T A T I C  

PHEOCHROMOCYTOMA 
PHEOCHROMOCYTOMA, M A L I G N A N T  . 

F O L L I C U L A R - C E L L  ADENOMA 
T H Y R O I D  

P A R A T H Y R O I D  

k E P R O D U C T l V E  S Y S T E M  

MAMMARY G L A N D  

T E S T I S  

P R O S T A T E  

I N T E R S T I T I A L - C E L L  TUMOR 

N E R V O U S  S Y S T E M  

B R A I N  

S P E C I A L  S E N S E  ORGANS 

H A R D E R I A N  G L A N D  
ADENOMA, NOS 

A L L  O T H E R  S Y S T E M S  

L Y M P H  NODES 

S A L I V A R Y  GLAND 

L I V E R  
N E O P L A S M .  N05 
H E P A T O C E L L U L A R  ADENOMA 
H E P A T O C E L L U L A R  C A R C I N O M A  

B I L E  D U C T  

G A L L B L A D D E R  I COMMON B I L E  D U C T  

P A N C R E A S  

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

L A R O E  I N T E S T I N E  

U R I N A R Y  B L A D D E R  

X X 2 1  

I + + +  A +  + + +  - +  + t i + +  t t  + + + + +  + + +  48 
X 2 .  

+ + + A + + + + - - + + - + + + * + * + + + + * -  4 2  

. . N  t N  A N N  + N N  N N N N + N H N H  + H + N N N N  4 9 s  . 
. t * A * t * + t + + + t + t t t t + + t t t t t  * p  

X I .  
+ + + & + + + + + + * + + * + + + * * + * + + + + l  4 9  I 

-. 

I +  t + A + + + + + + + + + + + * + + + + * + * I  4 9  

X 1 "7 I N N H A N N H N N N N N N N N N H N N N N N N N N  

I 

M P L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  x x  
M A L I O N A N T  L Y N P H O M A .  M I X E D  T Y P E  I X I 
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TABLE 83. 

SARCONA, NOS 
N E U R I L E M O M A ,  M A L I O I I b N T  I 

R E S P I R A T O R Y  S Y S T E M  

INDIVIDUAL ANIMAL TUMOR PATHOLOGY TABLES OF MALE MICE IN THE 2-YEAR 
STUDY OF PROPYL GALLATE 

L U N G S  A N D  B R O N C H I  

W E E K 5  D N  
S T U D Y  

* + t + t + + + + + + t + t + t + + + t i t + t  

A L V E O L A R / B R D N C I I I D L A R  ADENOMA I X 
P A P I L L A R Y  ADENOMA Y 

TRACHEA ~ + t + + + * + + + + + * + + + ' + * + + + + + t *  

B O N E  MARROW . . . . . . . . . . . . . . . . . . . . . . . . .  

S P L E E N  ~ + , - + + + + + + * + + + i + t + + + t t t l t l  

LY"PH I i O O E S  . . . . . . . . . . . . . . . . . . . . . . . .  

THYMUS ( I  + - + + + - + - + + - + + + + + + + + + + + t + l  

I 
H E M A T O P O I E T I C  S Y S T E M  

HEWANGIOSARCOMA 

M A t I ~ . L Y M ? H O M A .  H I S T I O C Y T X C  T Y P E  1 
M A L I G l l b N T  L Y N P H O N ~ ,  M I X E D  T Y P E  1 

Propyl Gallate 

C I R C U L A T O R Y  S Y S T E M  

H E A R T  

96 

+ + + + + + + + , + * + + + + , - + + + t + t + + l  

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

K I D N E Y  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  

A D R E N A L  

T H Y R O I O  

P A R A T H Y R O I O  

C O R T I C A L  ADENOMA 

R E P K O D U C T I V E  S Y S T E M  

MAMWARY G L A N D  

T E S T I S  

P R O S T A T E  

I N T E R S T I T I A L - C E L L  TUMOR 

- 
NERVOUS S Y S T E M  

R R A I N  

I 
. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + - * * + + + * + * + + , + + + * + + + + t t i  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

* + - - ~ - - - - + - + - + - + - - + + t t i - -  

.'N N N N N N n H N N N N I N N N N N N H N  N N N .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + * + + + + + + * + + + + + * + + + t t t i  

1 + , + * + + + + + + + + + + + + * + + + + + t + t  

A L L  O T l l E R  S I S T E W S  



TABLE 83. MALE MICE: TUMOR PATHOLOGY (CONTINUED) HIGH DOSE 

TRACHEA 

~ M A T O P O I E T I C  SYSTEM 

BONE NARROW 

SPLEEN 
HEMANGIDSARCOPlA 

SUBCUTANEOUS SARCOMA, NOS T I S S U E  / + * + + + * * + + * * + + + ~ + * + * / * j t t  

NEURILEMOMA, MALIGNANT 

. . . . . . . . . . . . . . . . . . . . . . . . .  5 0  

* * + + * + + + + * + + + * * + + + + + + * + + +  5 0 ,  

* + + + + + + * + + + t + + + + r + + t + + * + t  4 9  
1 X 

X  
~ + + t + + + t + + + t t + + t t + + + + + + * +  

x x  
LUNGS AND BRONCHI 

HEP'ATOCELLULAR CARCINONA, METASTA 
ALVEOLAR/BRONCHIOLAR ADENOMA 
P A P I L L A R Y  ADENOMA 

T n w s  . . . . . . . . . . . . . . . . . . . . . . . . .  
CIRCULATORY SYSTEM I 

HEART i +  + + + + + + + + + + + t +  + + + + + + + + + + t 

D I G E S T I V E  SYSTEM I 

5 A L I V A R Y  GLAND 1 ,  + + + + * ' +  + + + + + + + + + + + + I 

4 6  

4 9  

4 9  

X 
L m P n  N O D E S  j + + + + + t + + + + + + + + t + + + + + + + + +  

MALIG.LYNPHOMA, H I S T I O C Y T I C  TYPE 
MALIGNANT LYtlPHOMA, M I X E D  TYPE X  

I 
NERVOUS SYSTEN 

B R A I N  I + +  ' i  ' +  + + + +  + +  + + + +  + +  + +  + + + *  + 
5 5  

I N  N  N  N  n N N N N N  N  N n N N N N H N N N N N  N  NI HARDERIAN GLAND 
ADENOMA, NOS 

ALL  OTHER SYSTEMS 
I 

5 0  

5 0 x 1  
1 1  

j +  + + + 4 + + + + + + t +  + + + + t t + + + + + 
X  

X  X  
X  X  

4 2 1  

L I V E R  

x x  x 
NEPATOCELLULAR ADENOMA 
HEPATOCELLULAR CARCINOMA 
MALlG.LYMPHOllA. H I S T I O C Y T I C  TYPE 1 

X NO T I S S U E  I N F O R M A T I O N  S U B M I T T E D  
U ANIMALS NECROPSIED 

CI NECROPSY, NO H I S T O L O O Y  DUE T O  PROTOCOl 

D I  NO NECROPSY PERFORNED 

+I  T I S S U E  E X A M I N E D  M I C R O S C O P l C A L L Y  
- I  R E P U I R E D  1 1 S S U E  UOT E X A M I N E D  M I C R O S C O P I C A L L Y  
X I  TUMOR I N C I D E N C E  A i  A U T O L Y S I S  
N8 NECROPSY. NO A U T O L Y S I S ,  MO M I C R O S C O P I C  ' E X A M I N A T I O N  M I  A N I M A L  M I S S I N G  
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TABLE 84. 

5 5 1 5  5 5 5 5 5 5 5 5 :I 5 5 5 5 5 5 1 5  1 :  1 I ! I i  i / z i z  
A N I N A L  
NUMBER I O  0 1 0  0 0 0 0 0 0 1 1 ;  

INDIV 

5 5 1 5  5 
2 L I Z  2 

DUAL ANIMAL TUMOR PATHOLOGY TABLES OF FEMALE MICE IN THE 2-YEAR 
STUDY OF PROPYL GALLATE 

CONTROL 

I 11 31 4 5 9 O I I  7 J 1 1  6 1 7  8 9 O 2 3 't 5 6 7 1 8  
I I  1 1 1 1 1 l o l I I o I I I l ~ I  i :I ii :I i o I  o : o o o o o I  o a o o I  o il o I  o I  0 1  o I  o 

7  o 7 7 1 7  a i 7 1 7 1 7  7 1 7  

LIEEKS ON 
S T U D Y  

5 

0 1  7 

L U N G S  A N D  B R O N C H I  j + + + + + + + t + + + + + + + + + + + + t + + t +  
A L V E O L A R / B R O N C H I O L A R  ADENOIIA 
OSTEOSARCOMA, M E T A S T A T I C  

T R A C t l E A  

HENATOPOIETIC s y s T E r i  

BONE NARROW 

S P L E E N  
P I R L I G N R N T  LYnPHOPIA,  N I X E D  T Y P E  . 

. . . . . . . . . . . . . . . . . . . . . . . . .  

. I +  + *. + + + + i + + + + + + + + * + + + + + + + + ,  
+ + + + * + + * + + + + + + + + + + + t + * t t *  

X 

P I T U I T A R Y  
CARCINOMA,NOS 
ADENOPIA, NOS 

A D R E N A L  
SARCOMA, NOS 

T H Y R O I D  
F O L L I C U L A R - C E L L  ADENOMA 

P A R A T H Y R O I D  

R E P R O D U C T I V E  SYSTEPI 

M A L I G H A N T  LYMPHOMA, M I X E D  T Y P E  

THYMUS 

C I R C U L A T O R Y  S Y S T E M  

H E A R T  

X  

+ + + + * + - + t + + + * + + * + * + * t + + t +  

. . . . . . . . . . . . . . . . . . . . . . . . . .  

-- + T+ + + + + + + + + + + + + + + +I  

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

K I D N E Y  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S I E P l  

/ - - - - + - - + + + + * + + + * + + - + t + + + +  
I 

. . . . . . . . . . . . . . . . . . . . . . . . .  

* + , + + * + + - + * + + + * + * + + t + t t + t  

I I A K M A R Y  G L A N D  I N + + + + + +  + +  + + + + + N + +  + +  t + + + + N /  

M I X E D  TUPIOR, N A L I G N A N T  X  L A D E N O C A R C I N O M A ,  N O S  I X  

~ + + + + + - * + + + + * + - * + + + + + t + + t t  
X  

X  

+ + + + + + + + + + + i. i + + *. + + + t + t t + l  

U T E R U S  I +  + + + + + + + t + + + + 1 + t +  + + + t + t t t /  
F I D R O U S  H I S T I O C Y T O M A  
E N D O I I E T R I A L  S T R O A A L  P O L Y P  
E h D O M E T R I A L  STROMAL SARCOMA X  

NERVOUS S Y S T E M  

B R A I N  

S P E C I A L  S E N S E  ORGANS 

H A R D E R I A N  G L A N D  
A O E N O l l b .  NOS 

M U S C U L O S K E L E T A L  SYSTEPI 

B O N E  

PIUSCLE 

OSTEOSARCOMA 

F I B R O S A R C O M A  

A L L  OTHER S Y S T E M S  

+ + + + + + * + * + + * + + + + + + + t t * t t +  

I N N N N N N 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 H N N N N N N N N N N N N N N N N N  

+ + + + + + + + + + + * + + * + + * + + + + + + +  

M U L T I P L E  ORGANS NOS I N ~ N N N N N N N H N N N N N N N N N N N N N N N I  
m b i i G . t y r i ? H o r i A .  i y n P n o c Y T i c  T Y P E  I 
?lALIG.LYMPNOMA. H I S 7 I O C Y I I C  T Y P E  I X  X  
M A L I G N A N T  L Y i i P H O i l A ,  M I X E D  T Y P E  I X  
L Y H P H O C Y T I C  L E U K E I I I A  X  

: NO T I S S U E  I N F O R M A T I O N  S U B M l T l E D  
C: N E C R O P S Y ,  NO H I S T O L O G Y  D U E  TO PROTOCOL 
A :  A U T O L Y S I S  

B :  N O  NECROPSY P E R F O R M E D  

t: T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
- :  R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  
X :  TUXOR I N C I D E N C E  
N: N E C R O P S Y .  N O  A U T O L Y S I S ,  NO n I C R O S C O P I C  E X A I I I N A T I O N  M :  A N I n A L  M I S S I N G  
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TABLE 84. FEMALE MICE: TUMOR PATHOLOGY (CONTINUED) CONTROL 

TRACHEA 

l E M  

BONE MARROW 

SPLEEN 

L w r n  NODES 

THYMUS 

MALIONANT LYMPHOMA, M I X E D  TYPE 

MALIONANT LYMPHOMA, U I X E D  TYPE 

I lo, 
LUNOS AND BRONCHI . I * t + + t + * * + ~ * + * * + * + t t t + t + t t  

ALVEOLAR/BRONCHIOLAR ADENOUA 
OSIEOSARCOMAI M E I A S T A T I C  X 

* + + * * + . t + . * + * ~ * ~ + t + * t * ) * l  4 9  

+ * + * t + , t * t * t t * + + * + + * + t t + ~  5 0  

+ * * * , * * , * * t + * * * t * + t + * ~ + + +  5 0  
,<I. 

+ * , +  + + t +  + t +  + + + + t +  - t t * t + t  4 9  

I .  , . *  + * . +  * - . t t t *  + - + + + t +  + 4 7  

P I l U I l A R Y  
CARCINOPIA,NOS 
AOENOMA. NOS 

SARCOUA. NOS 

FOLL ICULAR-CELL  ADENOMA 

ADRENAL 

THYROID 

PARATHYROID 

m U C l I V E  SYSTEN 

+ + + + + + + + + + + t +  + + + + + t t +  + + + +a 
I 

X X X x 3 

+ + t * * + + * + + + + + + + t t t t t t t t t t  5 0  I 

t + + + + * t t * , +  * t * .  + + + * t + t + I t 4 9  
I 

* t +  * t t - , +  + t -  - - . -  + - - + - - - I  J2 

UAU’IARY GLAND + t , * + + * + * t * t * + + t t t + N + t t ~ t  
ADENOCARCINOUA, NOS 
M I X E D  lUMOR. PIALIGNANT X 

UT IRUS I +  + + + + t +  + t +  + + t +  + + + + t + t +  I t +  
FIBROUS HIST IOCYTOUA 
ENDOIIETRIAL STRONAL POLYP 

50 
I 
I 

OVARY 

~ R V O U S  SYSTEU 

B R A I N  

HARDERIAN GLAND 
ADENOMA. NOS 

SYSTEM 

BONE 
OSTEOSARCOMA 

FIBROSARCOMA 

ALL OTHER SYSTEMS 

UUSCLE 

U U L T I P L E  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 ;/ 5 0 . 1  
MAL1G.LYUPNOPIA~ L Y M P H O C I I I C  TYPE 
UA l IG .LYMPNOPIA~  H I S l I O C Y T I C  TYPE 2 
UALIGNANT LYUPHOMA. M I X E D  TYPE X 2 

I 

* * + * + + * + ~ t + + + + + . + b * + + + + t +  a i  

+ + + t + + + +  + + + + + + + + + + + + + I  + + t  50 

WRrK---. 

I I  
~ N N N N N N N N N N N N N N H N N N N N N N N N  501 

N N H N H N N N N H N N N N N N H N N N N H N N N  50I 
X 7 

* + 1 , * + + t * 1 b ~ + . , , . ~ * + t l * * + t  5 0 1  
X I 
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TABLE 84. 

STUDY OF PROPYL GALLATE 
INDIVIDUAL ANIMAL TUMOR PATHOLOGY TABLES OF FEMALE MICE IN THE 2-YEAR 

L U N G S  A N D  B R O N C H I  

T R A C H E  A 

A L V E O L A R / B R O N C H I O L A R  ADENOMA . 

LOW DOSE 

. . . . . . . . . . . . . . . . . . . . . . . . .  

+ ~ * + + * 1 ~ + + * + t + * + + + + * + + t + +  

X 

B O N E  MARROW 

S F L E E H  

L Y M P H  N O D E S  

M A L I G N A N T  LYMPHOMA, M I X E D  T Y P E  

L I V E R  
H E P A T O C E L L U L A R  ADENOMA 
H E P A T O C E L L U L A R  C I R C I N O M A  

B I L E  DUCT 

G A L L B L A D D E R  L COMMON B I L E  D U C T  

P A N C R E A S  

E I O P H A G U S  

STOMACH 

S M A L L  I N T E S T I N E  

U T E R U S  

O V A R Y  

A D E N O C A R C I N O M A ,  NOS 

N N N H N N H N H N N N N N H N N N H N N N H N N  

I S A R C O M I ,  N O S  
M A L I G I I A N T  L Y M P H C M A ,  NOS 
Mb!,!b\!MLI+!MA, L Y M P H O C Y T I C  T Y P E  1 X  

: NO T I S S U E  I N F O R M A T I O N  S U B M I T T E D  
C :  N E C R O P S Y ,  NO H I S T O L O G Y  D U E  10 PROTOCOL 
A :  A U T O L Y S I 9  

B: NO NECROPSY P E R F O R M E D  

* :  TISSUE E X I M I H E O  M I C R O S C O P I C A L L Y  
-: R E Q U I R E D  T I S S U E  HOT E X A M I N E D  M I C R O S C O P I C A L L Y  
X :  TUPiOR I N C I O E H C E  
N :  N E C R O P S Y .  NO AUTOLYSIS .  NO M I C R O S C O P I C  E X A M I N A T I O H  M: A N I M A L  M I S S I N G  

Propyl Gallate 100 



TABLE 84. FEMALE MICE: TUMOR PATHOLOGY (CONTINUED) LOW DOSE 

L U N G S  AND B R O N C H I  

T R  A C H E  A 

A L V E O L A R / B R O N C H I O L A R  ADENOMA . 

H E E I A T O P O I E T I C  S Y S T E M  

+ + + + + + + + + + + + + + + + t t + + * I t * * /  50 

+ * + + * * + + + - + + + + + * + + * + + + + + +  49 

I 
B D N E  MARROW 

S P L E E N  

L Y M P H  N O D E S  

THYMUS 

N A L I G N A N T  LYMPHONA, M I X E D  T Y P E  

t I R C U L A T O R Y  S Y S T E I I  

H E A R T  + + + + * + * + ~ + t + + + ~ + l l + * + ~ ~ + +  50 

D I G E S T I V E  S Y L T E N  

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

+ + * + * * + * + * + + * + + * + * + + ( * * * *  5 0  

. . . . . . . . . . . . . . . . . . . . . . . . .  49 
.. 1 ,  

+ + - + + * + + + - + * + * + * + + + * ( * I * *  $ a  

. . . . . . . . . . . . . . . . . . . . . . . . .  4 9  

L I V E R  
H E P A T O C E L L U L A R  ADENOWA 
H E P A T O C E L L U L A R  C A R C I N O N A  

B I L E  D U C T  

G A L L B L A D D E R  L COMMON B I L E  D U C T  

P A N C R E A S  

E S O P H A G U S  

STOMACH 

S N A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

U T E R U S  

O V A R Y  

ADENOCARCINOPIAI  NOS 

P A P I L L A R Y  CYSTADENOMA, NOS 

M U L T I P L E  OROANS N O S  / N  N N N N N N N N N N N N N N N N N N N N N N N N 

I SARCGNA. NOS 
M A L I C H A N T  L Y M P H O M A r  NOS X 
M A L I G . L Y N P H O P I A l  L Y P l P H O C Y T I C  T Y P E  
L E U Y E M I A ~ H O S  X 
L Y M P H O C Y T I C  L E U K E M I A  

5 0 1  

1 
1 
$ 
1 -  
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TABLE B4. 

S U B C U T A H E O U S  T I S S U E  
RHABDOMYOSARCONA 

A E S P I R A T O R Y  SYSTEM 

L U N G S  A N D  B R O N C H I  
A L V E O L A R / B R O N C H I O L A R  ADENONA 
A L V E O L A R / B R O N C H I O L A R  C A R C I N O M A  

INDIVIDUAL ANIMAL TUMOR PATHOLOGY TABLES OF FEMALE MICE I N  THE 2-YEAR 
STUDY OF PROPYL GALLATE 

* + * + + + + + + * + * + + A * + t + t + t + t t l  

t + + t + t + t * + * + * + A t + t + * + ~ t t t  
X  

X  

HIGH DOSE 

X  

+ + + + + + + + + + + + + + A + + + + + + + + + +  

+ + + + + + + + + + + + + + A + + + + + + N N  * I  
T 

+ + + + + + + + + + + + + t A t + + + + + + + + + l  

+ + + l + + + l + + + + + + A + + t + + + + + + +  

t l , + * * , . , ~ * * l * A + , * ' * ~ ~ ~ ~ ~  

K I D N E Y  

U R I N A R Y  B L A D D E R  

P I T U I T A R Y  
ADENONA, NOS 

A D R E N A L  

T H Y R O I D  

P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  

F O L L I C U L A R - C E L L  ADENONA 

I S L E T - C E L L  ADENOMA 

MAMMARY G L A N D  
M I X E D  TUMOR, M A L I O N A N T  

7 

T R A C H E A  * + t l * , t , ~ ~ , ~ ' ~ A t , ' , t , , ~ . ~  

B O N E  MARROW 

S P L E E N  

L Y N P H  N O D E S  

H E A R T  t * t * t * t * * + , t + t A t t l t t , t t + ~  

* t * ~ , r * . , , + * ' l A l * , + * ' , , ~ ~  

* + + + * + 1 + + t * 1 + + A ' + * + t + t + ~ ~  

+ I + + t + + + t t + * + * A + + + + t ~ t t t +  
X  

+ t r r + t r * ~ + ~ * * + A r + * r + t t + , +  

* , ~ , ~ + , , , + , , , ~ A ~ , + , + , ~ , ~ t  

+ * + ' + . t ' + * + * + t A t t ~ + t ~ + , + t  

+ + + + + + + + + + + + + + A + + + t + + + + + +  

-x 

X  

~ + + + ~ + ~ * ~ + , ~ * + A + + * ~ + + , + , ,  
X  

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  + t + * + * + + + + , + ~ t A + * + + + + + t t t  

N E R V O U S  S Y S T E M  

B R A I N  * + * + * * , + * + + + + + A + + * + t * t ~ + *  
EPENDYMOMA 

M U S C U L O S U E L E T A L  S Y S T E M  

M U S C L E  + * + * + * + * + t * * t + A * + + t t + t + t +  
RHABDOMYOSARCOMA 

M U L T I P L E  OROANS NOS N N N N N N N N N N N N N N A N N N N N N N N N N  
M A L I G . L I P 1 P H O P I A .  L Y P I P H O C Y T I C  T Y P E  
M A L I G N A N T  LYMPHOMA, M I X E D  T Y P E  X X  
L Y N P H O C Y T I C  L E U K E N I A  X  

L I V E R  
H E P A T O C E L L U L A R  ADENORA 
L E U K E M l A , N O S  

B I L E  D U C T  

G A L L B L A D D E R  L COMMON B I L E  D U C T  

P A N C R E A S  

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  
M A L I G H A N T  LYMPHOMA, M I X E D  T Y P E  

L A R G E  I N T E S T I N E  

D R I N A R Y  S Y S T E M  

X  I i + t + + t + + + + + + + + t ~ + + + t + + + + + +  x x  
I 

U T E R U S  
CARCINOII !A,NOS 
SARCOf lA,  NOS 
HEMANGIOSARCOMA 

: NO T l S S U E  I N F O R M A T I O N  S U B M I T T E D  
C :  NECROPSY, NO H I S T O L O G Y  D U E  T O  PROTOCOL 
A :  A U T O L Y S I S  

B :  NO NECROPSY P E R F O R M E D  

t i  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
- :  R E Q U I R E D  T I S S U E  N O T  E X A M I N E D  # I C R O S C O P I C A L L Y  
X:  TUPlOR I N C I D E N C E  
N :  NECROPSY, NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N A T I O N  M :  A N I M A L  M I S S I N G  
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TABLE 84. FEMALE MICE: TUMOR PATHOLOGY (CONTINUED) HIGH DOSE 

S U B C U T A N E O U S  T I S S U E  I +  + + + + + + + + + + + + + + + t t + I t I i + 
RHABDONYOSARCOFlA 

R E S P I R A T O R Y  S Y S T E N  

LUNGS A N D  B R O N C H I  * + + + + + t + ~ + + t + t t + t t t t t ~ t t t  
A L Y E O L A R I B R O H C H I O L A R  ADENONA I 
A L V E O L A R / D R O N C H I O L A R  C A R C I N O N A  .L 

T R A C H E A  . . . . . . . . . . . . . . . . . . . . . . . . .  
H E N A T O P O I E T I C  S Y S T E l l  

BONE N A R R O W  . I+  + + + + + + + + + + + + + + + I + + + + + + + 
S P L E E N  1 * + + * + I + + + + I + t 1 + + t t t i + t t + 
L Y R P H  N O D E S  + t + + + + + + + + + + + + + + t + + + + + + + t  

THYMUS + * + + + + + + + + + + + + + t + t + + - t t t t  - 
CIRCULATORY s y s i m  

H E A R T  ~ + + * + + + + + + + + t * + t + t t * + t + t t t  
I - 

D I G G  

4 9 * /  

4 9  
1 
1  ., 

4 9  

4 9  . 
4 9 - .  

4 9  L 
48 

4 9  
-. 

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

L I W E P  
H E P n T O C E L L U L A R  ADENURA 
L E U K E I 1 I h . N O S  

B I L E  D U C T  

G A L L B L A D D E R  8 COMMON B I L E  D U C T  

P A N C R E A S  

ESOPHAGUS 

STOPIACH 

S N A L L  INTESTINE 
M A L I G N A H T  LYMPHOMA, M I X E D  T Y P E  

L A R G E  I H I E S T I H E  

+ + * + + + * + + , + * + t * + + * + * t t t t t l  4 9  

+ , * + + + + + + + + t + + t + t t * + t t t + t  4 9  
I X X  5 .  

+ I  $8 ! I +  + ' 1  + - +  + + + * * + + + + + + + + + * + +  

~~ 5 +l+ +--+ + + + + + + + + + + t + + t t + t II 4 9 .  

+ + + + + + + + + + + + + + + + + + + + + + + + + 4 9 * ,  

. . . . . . . . . . . . . . . . . . . . . . . . . .  4 9  

. . . . . . . . . . . . . . . . . . . . . . . . .  4 9 .  

+ + + + + + + + + + + + + + + + + + t + t t +  4 9 .  

1 

I + + + + + - + + + + + + + + + + + + + + + + + t t  4 8  

U R I N A R Y  SYSTEPI 

K I D N E Y  

U R I N A R Y  B L A D D E R  

E N O O C R I H E  S Y S T E M  

P I T U I T A R Y  

A D R E N A L  

T H Y R O I D  

ADENOPIA. NOS 

F O L L I C U L A R - C E L L  ADENONA 

P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  
I S L E I - C E L L  ADENOMA 

U T E R U S  
C A R C I N O M A , N O S  

H E M A H G I O S A R C O N A  
S A R C O M A ,  n o s  

+ + + + + + + * + + + + * , +  + + + + + + + + t t  4 9 .  

+ + + + + + + + + + + + * + + + + + + I t t t  49 

+ + t t + ~ + + + * + + + + * + + * t t t + t t ~  4 9  

+ + + + + * + + t + + t + + * + t * t t + t t t t  4 9 .  

+ + + + + + + + + + + + t + + t + + + + + + + t -  4 8  
X 2 .  

+ + + + + - - t i + + + + + - * + - + + - + + t -  4 3 .  

. . . . . . . . . . . . . . . . . . . . . . . . .  4 9  

Y 2 .  

1 
I 

1 1 I + + + + + * + + + * + * + + + + t + + t * t l * l  I +  x I I  

R E P R O D U C T I V E  SYSTEPI 

PIAMNARY G L A N D  / +  + + + + + + + + + + + + + + t t + t t + I  + t 
N I X E D  TUNOR, W A L I G N A N T  

O V A R Y  I * + + * + + + + + * + + + + + + + + + + + + + + * /  4 9 '  
P l P l I G . L Y M P H O I l A ,  L Y P l P H O C Y T l C  T Y P E  I 

I 
E 

4 9 s  

/ + + + + + + + + + + + + + + + + + +  + + t +  + t i  
X 

B R A I N  
EPENDYr,OPIA 

I 
W U S C U L O S K E L E T A L  S Y S T E i l  

I + +  + + + + + + + + + + + t + + + + + + + + t t + M U S C L E  
RHABDOMYDSARCOM$ 

I 
A L L  O T H E R  S Y S T E R S  I 

k A N I M A L 5  N E C R O P S I E D  
I N O  T I S S U E  I N F O R M A I I O N  SU8MIITED 

C I  N E C R O P S Y ,  N O  H I S T O L O G Y  D U E  IO P R O T O C O L  

81 N O  N E C R O P S Y  P E R F O R M E D  

* f  T I S S U E  E X A M I N E D  M I C R O 8 C D P I C A L L Y  
- 3  R E W I R E D  T I S S U E  N O 1  E X A M I N E D  M I C R O S C O P I C A L L Y  
X I  IUMOR I N C I D E N C E  A S  A U l O L Y S I 5  
N :  N E C R O P S Y ,  NO A U I D L Y S I S ,  NO M I C R O l C O P I C  E X A M I N A T I O N  M I  A N I M A L  M I S S I N O  

4 9  I 
1 1  

49"  
X I  
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APPENDIX C 

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC 
LESIONS IN RATS FED DIETS CONTAINING PROPYL GALLATE 
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TABLE C l .  

A N I F l A L S  I N I T I A L L Y  I N  STUDY 5 0  
A N I M A L S  I !  E C R O P S I  ED 5 0  
A N I F1A L S E X  AM I N E D t i  I ST 0 P A T  ti0 L 0 G I  C A L L Y 5 0 

50 
50 
5 0  

5 0  
50 
5 0  

R ES P I R AT 0 R Y SY S T EM 

# L  UNG/R R0 NC H I O  L E 
t l Y P E R P L A S I A ,  FOCAL 
HYPE R P L A S I A , A D EN O N  A TO U S 

(50) 

#LUNG (50) 
C O N G E S T I O N ,  NOS 
C O N G E S T I O N ,  CHRONIC P A S S I V E  
EDEMA,  140s 
EDEN,S, I N T E R S T I T I A L  
Br\OtlCtlOPNEUPli)KIA, ACUTE 
H Y P E R P L A S I A ,  ALVEOLAR E P I T H E L I U M  
M E T A P L A S I A ,  OSSEOUS 

(50) ( 5 0 )  
1 ( 2 % )  
1 ( 2 % )  

( 5 0 )  

1 ( 2 % )  

#BONE r lARiZOLJ ( 4 9 )  
MY EL 0 F I D R O S  I5 1 ( 2 % )  

# NUMBER OF A N I M A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
S NUPlJER OF ANIP IAL5  N E C R O P S I E D  
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TABLE Cl .  M A L E  RATS: NONNEOPLASTIC LESIONS (CONTINUED) 

I N F L  AMPi A T I 0 N , G R A NU L O N  AT 0 U S 
F I B R O S I S ,  FOCAL 
H EP1 A T 0 P 0 I E S I S 

$ ;MANDIBULAR L .  NODE 
H Y P E R P L A S I A ,  NOS 

# M E S E N T E R I C  L .  NODE 
A N G I E C T A S I S  

#RENAL LYMPH NODE 
t i  EN0 S I D ERO S I S 
A N G I E C T A S I S  

# I N G U I N A L  LYMPH NODE 
F I B R O S I S  
H Y P E R P L A S I A ,  NOS 

# L U N G  
L E U K O C Y T O S I S ,  NOS 
E R Y T H R O B L A S T O S I S  

# L I V E R  
L E U K O C Y T O S I S ,  NOS 
ERY T H R 0 B L A S  T 0 S I S 
H E M A T O P O I E S I S  

1 ( 2 % )  
1 ( 2 % )  

1 ( 2 % )  

3 ( 6 % )  
1 ( 2 % )  
2 ( 4 % )  

( 5 0 )  

( 5 0 )  

( 5 0 )  

(50) 
1 ( 2 % )  

( 5 0 )  

( 5 0 )  

( 5 0 )  ( 5 0 )  
1 ( 2 % )  

1 ( 2 % )  

( 5 0 )  ( 5 0 )  ( 5 0 )  
2 (4%) 

1 ( 2 % )  

1 ( 2 % )  5 ( 1 0 % )  2 ( 4 % )  
1 ( 2 % )  

1 (2%) 

( 5 0 )  ( 5 0 )  (50) 

# K I D N E Y  ( 5 0 )  (50) ( 5 0 )  
H Y P E R P L A S I A ,  LYICIPHOID 1 ( 2 % )  

# A D R E N A L  
H E N  A T  OPO I ES I S  

#ADRENAL CORTEX 
H EMAT OPO I E S  I CJ 

( 4 8 )  
2 ( 4 % )  

( 5 0 )  

(50) 

C I R C U L AT 0 R Y  S Y  S T EM 
# H E A R T I A T R I U M  

THROMBOSIS ,  NOS 
( 5 0 )  ( 5 0 )  

2 ( 4 % )  
( 5 0 )  

# M Y O C A R D I U M  (50) ( 5 0 )  ( 5 0 )  
I N FL A F l P l A  T T ON, C H R O N I C  1 (2%) --- 

# NUPIBE? OF A N I P l A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
S NUMBER O F  A N I M A L S  N E C R O P S I E D  
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TABLE C l .  M A L E  RATS: NONNEOPLASTIC LESIONS (CONTINUED) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

#PANCREAS (501 (50) ( 5 0 )  
P E R I A R T E R I T I S  3 ( 6 % )  5 ( 1 0 % )  2 ( 4 % )  

HMESENTERY ( 5 0 1  (50) ( 5 0 1  
P E R I A R T E R I T I S  1 ( 2 % )  2 ( 4 % )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

D I G E S T I V E  S Y S T E M  

# P A R O T I D  G L A N D  
ATROPHY , FOCAL 

# L I V E R  
D E F O R M I T Y ,  NOS 
CONGESTION, N O S  
I N F L A i l ~ l A T I O N ,  FOCAL 
EO S I NOP ti I L I C  I N F I  L TR AT E 
I N F: L A N P ~  A 7 r 0 N, N ECR o GR A N 
D E C E N E C A T I D H ,  C Y S T I C  
N E C R O S I S ,  C E I I T R A L  
C Y T O P L A S M I C  V A C U O L I Z A T I O N  
NODULAR R E G E N E R A T I O N  

(50) 

( 5 0 1  
4 (8%)  

1 ( 2 % )  

1 (2%) 
1 ( 2 % )  

( 5 0 1  (50) 
1 ( 2 % )  

( 5 0 1  
2 ( 4 % )  
1 (2%) 
1 (2%) 
1 (L?;) 
1 ( 2 % )  

(501 
2 ( 4 % )  

5 ( 1 0 % )  
1 ( 2 % )  

( 5 0 )  ( 5 0 )  ( 5 0 1  
1 ( 2 % )  

1 ( 2 % )  3 ( 6 % )  2 ( 4 % )  
5 ( 1 0 % )  3 (6%) 

# L I V E R / H E P A T 0 CY T E S (50) ( 5 0 )  (50) 
D EG EN E R A  T I 0 N ,  CY S T I C 5 ( 1 0 % )  3 ( 6 % )  
CY T 0 P L A SI1 I C V A CU 0 L I2 AT I O  N 3 ( 6 % )  2 0  ( 4 0 % )  17 ( 3 4 % )  

{ ! B I L E  DUCT 
H Y P E R P L A S I A ,  NOS 
H Y P E R P L A S I A  p FOCAL 

# P A N C K E A T I C  A C I N U S  
ATKOPHY,  l l O S  
ATRUPI IY ,  FOCAL 
HYP ERP L A S  I A p FOCAL 

(50) ( 5 0 )  (50) 
3 7  (74::) 2 9  ( 5 8 % )  4 3  ( 8 6 % )  

2 ( 4 % )  

( 5 0 )  ( 5 0 )  (50) 
3 ( 6 % )  

17 ( 3 ' i f : )  9 (18%)  13 ( 2 6 % )  
1 ( 2 % )  

P G A S T R I C  FUI IDAL  GL,1ND ( 5 0 )  (50) (50) 
D I L A T A T I O N .  NOS 2 2  ( 4 4 % )  22  ( 4 6 % )  2 8  (56%) -_--_-.. 

# NUPlRER OF A N I M A L S  W I T H  TISSUE E X A M I N E D  M I C X O S C O P I C A L L Y  
X N U P l G L R  OF A H I M A L S  N E C R O P S I E D  
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TABLE C l .  M A L E  RATS: NONNEOPLASTIC LESIONS (CONTINUED) 

EN D 0 C R I N E S Y S T EM 

% P I T U I T A R Y  ( 4 9 )  ( 4 8 )  ( 4 9 )  
H Y P E R P L A S I A ,  FOCAL 2 (4%) 3 ( 6 % )  1 ( 2 % )  

# A N T E R I O R  P I T U I T A R Y  ( 4 9 )  ( 4 6 )  ( 4 9 )  
A ti G I E C T A S  I S 1 ( 2 % )  2 ( 4 % )  

#ADRENAL 
A N G I E C T A S I S  

(50) 

#ADRENAL CORTEX ( 5 0 )  (48) (50) 
! : iFARCT, b ! l ) l j  1 ( 2 % )  
CY T 0 ? L  A SPi I C V A C U 0 L I2 AT I C  N 5 ( 1 0 % )  1 ( 2 % )  1 ( 2 % )  
I i  Y !’ E R P L A 5 I A , F 0 C A L 1 ( 2 % )  

# A  DR E N A L P i  EDU L L A 
t;Ci4ATOI.:A. N O 5  
E E C R i l S I S ;  FOEAL 
H I ’ P E K P L A S I A ,  FOCAL 

# T H Y R O I D  
C Y S T I C  F O L L I C L E S  
D EG E:; El? AT I C  H, CY S T I C  
t IY i ’ERt ’LAS14 ,  C - C E L L  

( 5 0 )  
1 (2%) 

( 5 0 )  (50) ( 5 0 )  
2 ( 4 % )  3 ( 6 % )  
3 ( 6 % )  1 0  (20%) 5 ( 1 0 % )  
3 ( 6 % )  5 ( 1 0 % )  1 (2%) 

R fF R 0 D U C T  I V E S Y S T EM 

IiAPlflF3RY GLAND ( 5 0 )  ( 5 0 )  ( 5 0 )  -__ i i  rl _. i i l?R i lP ,SE - - - 1 (2& 

# t4U’ iBLR OF A t : IMALS W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
f 1IUt’BLK OF At i I l : ,qLS N E C R O P S I E D  
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% P R E P U T I A L  GLAND ( 5 0 )  ( 5 0 )  ( 5 0 )  
C Y S T I C  DUCTS 3 ( 6 % )  
I N F L  AIlM A T I 0 N N 0 S 1 ( 2 % )  
I N F L A M E A S I O N ,  S U P P U R A T I V E  1 ( 2 % )  1 0  ( 2 0 % )  2 ( 4 % )  
H Y P E R P L A S I A ,  C Y S T I C  1 ( 2 % )  

I N F L A P l M  A T I 0 N , N 0 S 
I N F L  APlPl AT I O N  S U P P U R A T I V E  
H Y P E R P L A S I A ,  E P I T H E L I A L  1 ( 2 % )  

#PROSTATE ( 5 0 )  ( 4 6 )  ( 5 0 )  
2 ( 4 % )  

17 ( 3 4 % )  18 ( 3 9 % )  3 0  ( 6 0 % )  

* 5 EM I t i  A L VES I C L E ( 5 0 )  ( 5 0 )  (50) 
D I L A T A T I O N ,  NOS 1 ( 2 % )  

NERVOUS SYSTEM 

# B R A I N  
COMPRESS I O  H 

#HY POT HA L AbiUS 
COMPRESS I ON 

( 5 0 )  ( 5 0 )  
1 ( 2 % )  

(50) 
1 ( 2 % )  

( 5 0 )  

S P E C I A L  SENSE ORGANS 

XEYE 
H EM0 R RH A G E 
R E T I K 0 P A T I i Y  
C A T A R ACT 

( 5 0 )  ( 5 0 )  ( 5 0 )  
2 ( 4 % )  

12 ( 2 4 % )  8 ( 1 6 % )  3 5  ( 7 0 % )  
1 2  ( 2 4 % )  4 ( 8 % )  3 5  ( 7 0 % )  

*H A R DER I A N G L  AND ( 5 0 )  (50) ( 5 0 )  
E C T O P I A  1 ( 2 % )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MUS CU L 0 S K E L ET A L SY S T EN 

N O N E  

# NUplBER OF A N I N A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
NlrPiBER OF A N I l l A L S  N E C R O P S I E D  
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TABLE C l .  M A L E  RATS: NONNEOPLASTIC LESIONS (CONTINUED) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NABDOMINAL WALL 
ADHESION, NOS 
NECROSIS,  FAT 

NPERITONEUM 
I N F L  AEii.1 AT I 0 N , 

(50) 
NOS 

NPLEURA ( 5 0 )  ( 5 0 )  
INFLAMMATION,  NOS 1 (2%)  

8 M E S EN T E RY ( 5 0 )  ( 5 0 )  (50) 
H EM0 R I? H AGE 1 ( 2 % )  
IHFLARPIATION,  GRANULOMATOUS 1 (2%) 
NECROSIS,  FAT 3 ( 6 % )  4 ( 8 % )  8 ( 1 6 % )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A L L  OTHER SYSTEMS 
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TABLE C2. 

SUMMARY OF T H E  INCIDENCE 0F.NONNEOPLASTIC LESIONS IN FEMALE RATS FED DIETS 
CONTAINING PROPYL GALLATE 

XNASAL C A V I T Y  
V E G E T A B L E  F O R E I G N  BODY 
I N F L AP1i.M T I O  N , SUP P U R A T I V E 

( 5 0 )  (50) (50) 
1 ( 2 % )  
1 (2%) 

$ L U N G  ( 5 0 )  (50) ( 5 0 )  
C O N G E S T I O N ,  N O S  1 ( 2 % )  2 ( 4 % )  
I N F L A F I M A T I O N ,  FOCAL 1 ( 2 % )  
P N EU t40 N I A , ASP I R AT I O  N 
I N F L A Pi l l  A T I 0 N , F 0 C A L GR A N U L 0 M A T 0 U 
HY F ER P L A S  I A, A L V EO L A R EP I THE L I UP1 

H Y P E R P L A S I A ,  ADENCMATOUS 1 ( 2 % )  1 ( 2 % )  

2 (4%) 

2 ( 4 % )  
2 ( 4 % )  

X A L V E D L  A R  EP I T H E L  I U M  (50) (50) (50) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
H E M A T O P O I E T I C  S Y S T E i l  

#BONE MARROW (50) (50) ( 5 0 )  
N Y  E L 0 F I G ,? 0 S I S 1 (2%) 

# S P L E E N  ( 5 0 )  (50) (50) 
I N F A R C T ,  NOS 1 ( 2 % )  
t i  EM0 S I DER 0 S I S 1 (2%) -- 

8 NUI lBER OF A N I M A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
W NUMBER O F  A N I P l A L S  N E C R O P S I E D  
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

# M A N D I B U L A R  L .  NODE 
HY P E R P L AS I A 9 

H Y P E R P L  AS It\ 9 C Y S T I C  
H‘T‘P ERP L A S  I A 9 

N 0 S 

LYI’IPHO I D  

# I N G U I N A L  LYMPH NODE (50) 
H Y P E R P L A S I A ,  NOS 1 ( 2 % )  

# L U N G  
L E U K O C Y T O S I S ,  NOS 
H Y P E R P L A S I A ,  L Y M P H O I D  

t: L I V E R 
L E U K O C Y T O S I S ,  NO5 

(50) 

( 5 0 )  ( 5 0 )  ( 5 0 )  
3 ( 6 % )  2 ( 4 % )  1 ( 2 % )  

# C E R V I C A L  M U C O U S  FSEMB (50) ( 5 0 )  ( 5 0 )  
L E U K O C Y T O S I S ,  NOS 1 ( 2 % )  

C I R C U L A T O R Y  S Y S T E M  

#MY 0 CAR D I OM 
I N F L  A Flil A T I 0 N , F 0 C A L 
F I B R O S I S ,  FOCAL 
P E R I A R T E R I T I S  

( 5 0 )  (50) ( 5 0 )  
2 ( 4 % )  
4 ( 8 % )  10  (20%) 1 0  (20%) 
1 ( 2 % )  

D I G ES T I V E SY S T E N  

# L  I V E R  
D E F O R M I T Y ,  NOS 
C O N G E S T I O N ,  NOS 
C t I O L A N G I O F I D F , O S I S  
N E C R O S I S ,  FOCAL 
M E l  A r l o  K P H 0 5 I S FA T T Y 
CY T 0 P I. ASP; I C VACUO L I Z A T  I ON 
D A S O P I I I L I C  CI’TO CHANGE 

N 0 D U L A R R EG EN ERA T I ON 
t I Y I ’ E K P L A S I A ,  I i 05  

(50) 
1 ( 2 % )  

(50) 
2 ( 4 % )  

2 (4%) 
3 ( 6 % )  
3 ( 6 % )  

1 ( 2 % )  1 (2%) 

( 5 0 )  
3 ( 6 % )  

1 ( 2 % )  

2 ( 4 % )  

1 ( 2 % )  

t L I V E R / C E N T R I L O B U L A R  ( 5 0 )  ( 5 0  1 (50) 
N F T APiQ.R I’t 0 S I S  F A T T Y  4 ( 8 % )  1 ( 2 % )  

# NUPlDER OF A N I N A L S  L I I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
ic N u r i B m  O F  ANIMALS NECROPSIED 
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

# L I V E R / H E P A T O C Y T E S  
C Y T O P L A S M I C  V A C U O L I Z A T I O N  
B A S O P H I L I C  CYTO CHANGE 

( 5 0 )  
4 (8%)  
3 ( 6 % )  

# B I L E  DUCT (50) ( 5 0 )  ( 5 0 )  
H Y P E R P L A S I A ,  NOS 13 ( 2 6 % )  17 ( 3 4 % )  16 ( 3 2 % )  
H Y P E R P L A S I A ,  FOCAL 1 ( 2 % )  

# P A N C R E A T I C  
ATROPtIY, 

A C I N U S  
FOCAL 

( 5 0 )  ( 5 0 )  (50) 
13 ( 2 6 % )  3 ( 6 % )  1 1  ( 2 2 % )  

#GAS T R I C MU C 0 S A (50) (50) (50) 
I N FL AMMA T I 0 N t SUP P U RAT I V E 
DEGENERATION,  ClUCOID 1 ( 2 % )  
H Y P E R P L A S I A ,  BASAL C E L L  1 ( 2 % )  

1 ( 2 % )  

UR I NARY SYSTEM 

# K I D N E Y  
N E P H R O S I S ,  NOS 

# K  I DN EY /TUDU L E 
PlET AM0 R P H 0 SI S F A T T Y  
P I G M E N T A T I O N ,  NOS 

(50) (50) (50) 
8 ( 1 6 % )  2 8  ( 5 6 % )  4 ( 8 % )  

(50) 

1 ( 2 % )  

( 5 0 )  
1 ( 2 % )  

( 5 0 )  

ENDOCRINE SYSTEM 

# P I T U I T A R Y  
EPIDRYONAL DUCT CYST 
H EM0 R R l l  AGE 
H Y P E E P L A S I A ,  N O S  
H Y P E R P L A S I A ,  FOCAL 
A N G I E C T A S I S  

1 (2 !0  
1 ( 2 % )  
5 ( 1 0 % )  3 ( 6 % )  
2 (4%) 3 ( 6 % )  

1 ( 2 % )  

# A  N T ER I O  I i  P I TU I T A RY (50) ( 4 9 )  ( 5 0 )  
A t l G  I L C T  A S I S 5 ( 1 0 % )  4 (4%) 2 (4%) 

it NUMBER O F  A N I M A L S  LJ ITH T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
W NUMBER O F  A N I M A L S  N E C R O P S I E D  
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 

#ADRENAL 
A N G I E C T A S I S  

( 5 0 )  

#ADRENAL CORTEX ( 5 0 )  ( 5 0 )  ( 5 0 )  
METAMORPHOSIS F A T T Y  1 ( 2 % )  
CYTOPLASPl IC  V A C U O L I Z A T I O N  4 (8%) 3 (6%) 3 ( 6 % )  
A N G I E C T A S I S  1 ( 2 % )  

#ADRENAL MEDULLA 
C Y T O P L A S M I C  CHANGE, NOS 
H Y P E K P L A S I A ,  FOCAL 

# T H Y R O I D  
C Y S T I C  F O L L I C L E S  
DEGENERATION,  C Y S T I C  
HY P ERP L AS I A, C-CEL L 

( 5 0 )  ( 5 0 )  ( 5 0 )  
2 (4%) 
2 (4%) 1 ( 2 % )  

( 5 0 )  ( 4 8  ) ( 5 0 )  
1 ( 2 % )  

1 ( 2 % )  
5 ( 1 0 % )  4 ( 8 % )  3 ( 6 % )  

#PAR A T  t iY R 0  I D ( 4 5 )  ( 4 5 )  (48) 
H Y P E R P L A S I A ,  FOCAL 1 ( 2 % )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R E P R O D U C T I V E  SYSTEM 

XMAMMARY GLAND 
C Y S T I C  DUCTS 
I N F L APlPl A T I 0 N ,  SUP P U R AT I V E 
HYPERPL 
ADENOSI  
C Y S T I C  

A S I A ,  
S 
D I S E A  

C Y S T I C  

, S E  

( 5 0 )  ( 5 0 )  
1 ( 2 % )  

( 5 0 )  

2 (4%) 
1 ( 2 % )  

1 ( 2 % )  2 (4%) 
37 (74%) 39 ( 7 8 % )  32 ( 6 4 % )  

N P R E P U T I A L  GLAND (50) (50) (50) 
I N F L  APIM A T I 0 N t SUP P U R A T I V E 1 ( 2 % )  1 ( 2 % )  1 ( 2 % )  
I N F L  A MMA T I O  N , CH R 0 N I C  1 ( 2 % )  
H Y P E R P L A S I A ,  C Y S T I C  1 ( 2 % )  

N V A G I N A  ( 5 0 )  (90) 
I N F L A M M A T I O N ,  S U P P U R A T I V E  1 ( 2 % )  

# V A G I N A L  MUCOUS MENBR 
CYST,  NOS 

( 5 0 )  ( 5 0 )  

( 5 0 )  

( 5 0 )  
1 ( 2 % )  

#UTERUS ( 5 0  1 ( 5 0 )  ( 5 0 )  
PROLAPSE 1 ( 2 % )  
HYDROMETRA 1 ( 2 % )  

# NUM5ER OF A N I M A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
N NUFl5ER OF A N I M A L S  N E C R O P S I E D  
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

HEMATOMA,  NOS 

I N F L A P I W A T I 0 N 
H EPlA TOM E T RA 

S U P P U R A T I V E 

#UT ER U S / EN DO M E T  R I UP1 
H Y P E R P L A S I A ,  C Y S T I C  
HY P ERP L A S  I A , ST ROl lA  L 

1 ( 2 % )  

1 (2%) 

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

(50) ( 5 0 )  ( 5 0 )  
2 (4%) 1 (2%) 7 ( 1 4 % )  
1 ( 2 % )  

# E N D O M E T R I A L  G L A I j D  ( 5 0 )  (50) ( 5 0 )  

# O V A R Y / P A R O V A R I A N  ( 4 9 )  ( 5 0 )  (50) 

D I L A T A T I O N ,  NOS 4 ( 8 % )  

H E H  0 R R ti A G E 1 ( 2 % )  

# B R A I N  
C O M P R E S S I O N  

# I N T E R N A L  C A P S U L E  
G L I O S I S  

(50) 

( 5 0 )  
1 ( 2 % )  

( 4 9 )  

I N F L A K M A T I O N ,  N O S  
R E T  I N O P A T t i Y  
CATARACT 

N E Y  E/CORNEA 
U L C E R ,  NOS 

1 ( 2 % )  
1 0  (20%) 4 0  (80%) 1 4  ( 2 8 % )  
8 ( 1 6 % )  3 9  ( 7 6 % )  13 ( 2 6 % )  

( 5 0 )  ( 5 0 )  (50) 
1 (2%) 

N H A R D E R I A N  G L A N D  ( 5 0 )  ( 5 0 )  ( 5 0 )  
E C T O P I A  1 ( 2 % )  1 ( 2 % )  1 ( 2 % )  

U L C E R ,  N O S  1 ( 2 % )  
% E X T E R N A L  EAR (50) ( 5 0 )  ( 5 0 )  

1) NUMBER OF A N I M A L S  W I T H  TISSUE E X A M I N E D  M I C R O S C O P I C A L L Y  * NUMDEi i  OF  A N I M A L S  N E C R O P S I E D  
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A L L  OTHER SYSTEMS 

SOLE OF FOOT 
C A L L U S  1 

0 i’l E I\! T U 11 
N E C R O S I S t  F A T  3 3 3 
I r i  FA R C T H E P l G  R R I I  A G I C 
V A 3 C U L A R I2 AT I O  N 

1 
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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APPENDIX D 

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS 
IN MICE FED DIETS CONTAINING PROPYL GALLATE 

’ 
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TABLE Di. 

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE FED DIETS 
COlhTAlNlNG PROPYL GALLATE 

( 5 0 )  *SUBCUT T I S S U E  
ABSCESS, NOS 

I N F L A N P I  AT I 0 N 

ABSCESS, CHRONIC 

I N F L  ANMAT I ON, ACUT E /CHRONIC 

I N F L A M I I A T I O N ,  CHRONIC S U P P U R A T I V  3 ( 6 % )  
C H R 0 N I C 

(49) 

1 (2%) 
1 ( 2 % )  

1 ( 2 % )  

R E S P I R A T O R Y  SYSTEM 

#LUNG/BRONCHIOLE 
H Y P E R P L A S I A ,  NOS 

,LUNG 
CONGESTION, NOS 
L Y K P H O C Y T I C  INFLAMMATORY I N F I  
I N F L  AMFIAT I ON, GRANULOMA TOUS 
I N F L  A MT'I A T I 0 N 7 

REACTION,  F O R E I G N  BODY 

HY P ERP L AS I A, 
H Y P E R P L A S I A ,  ALVEOLAR E P I T H E L  

F 0 C A L G R 14 N U L 0 M A 

CI IOLESTEROL D E P O S I T  
A D EN OF1 AT OU3 

............................... 

( 5 0 )  
1 

L T R  1 

,TOU 
1 

( 4 8 )  
( 2 % )  
( 2 % )  

( 2 % )  

( 2 2 % )  
( 2 % )  

t 

1 
a 

( 2 % )  

( 2 % )  
( 1 7 % )  

( 5 0 )  

( 5 0 )  

1 ( 2 % )  

1 ( 2 % )  

H E M A T O P O I E T I C  SYSTEM 

2 (4%) 
*WUL T I P L E ORGANS ( 5 0 )  (49) ( 5 0 )  

H Y P E R P L A S I A ,  L Y  M P H O I D  2 ( 4 % )  

# NUMBER OF A N I N A L S  W I T H  T I S S U E  EXAMINED M I C R O S C O P I C A L L Y  
% NUMBER OF A N I M A L S  NECROPSIED 
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TABLE D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

#BONE NARROW 
ATROPHY, NOS 
H Y P E R P L A S I A ,  G R A N U L O C Y T I C  

# S P L E E N  
F I D E O S I S ,  FOCAL 
ANY L 0 I DO S I S  
A N G I E C T A S I S  
H Y P E R P L A S I A ,  LYFlPtiO I D 
H E M A T O P O I E S I S  

#LYMPH NODE 
A N G I E C T A S I S  

# P A N C R E A T I C  L .NODE 
H Y P E Z P L A S I A ,  L Y M P H O I D  

# M E S E N T E R I C  L .  NODE 
H Et10 R R H AGE 
A N G I E C T A S I S  
H Y P E R P L A S I A ,  L Y M P H O I D  
H Et1 A T 0 P 0 I E S I S 

( 5 0 )  

2 ( 4 % )  

1 ( 2 % )  

2 ( 4 % )  

3 ( 6 % )  

( 4 9 )  

( 4 9 )  

( 4 9 )  

( 4 9 )  

1 (2%) 

#RENAL LYMPH NODE ( 4 9 )  
I N F L  ANNAT I 0 N, GR A N  U L OM AT OU S 

# A X I L L A R Y  LYMPH NODE 
H Y P E R P L A S I A ,  LYPIPHOID 

# I N G U I N A L  LYPlPH NODE 
HY P ERP L AS I A ,  LYMPH 0 I D 

# L I V E R  
L EU KOCY T 0 S I S , N 0 S 

5 ( 1 0 % )  

1 ( 2 % )  
( 4 9 )  

( 4 9 )  

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

2 ( 4 % )  

( 4 9 )  

( 5 0  1 

( 4 9 )  

2 ( 4 % )  
1 ( 2 % )  

( 4 9 )  

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

(50) ( 4 3 )  ( 5 0 )  
1 (2%) 

C I R C U L A T O R Y  SYSTEM 

# M E S E N T E R I C  L .  NODE ( 4 9 )  (49) ( 4 9 )  
THROMBOSIS ,  NOS 1 ( 2 % )  

#HEART ( 4 8 )  ( 4 9 )  ( 4 9 )  
I N F L A K M A T I O N ,  S U P P U R A T I V E  1 (2%) 

t NUMBER OF A Id IMALS W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
X NUPiBER OF A N I M A L S  N E C R O P S I E D  
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# A U R I C U L A R  APPENDAGE 
THROMBUS,  r :bRAL 

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

( 4 9 )  

D I G E S T I V E  S Y S T E M  

# L I V E R  
M I N E R A L I Z A T I O N  
C Y S T ,  NOS 

( 5 0 )  ( 4 9 )  
1 ( 2 % )  
1 ( 2 % )  

( 5 0 )  

N E C R O S I S t  C O A G U L A T I V E  
N U C L E A R - S I Z E  A L T k R A T I O N  
CY T 0 P L A S M I  C V A CU 0 L I Z  A T I O  N 
A N G I E C T A S I S  
FOCAL C E L L U L A R  CHANGE 

2 ( 4 % )  I N F L A M M A T I O N ,  A C U T E / C H R O N I C  1 ( 2 % )  
I N F L  A P i P I A  T I 0 N t GR A N U L OI.1 A T 0 U S  1 ( 2 % )  
N E C R O S I S ,  FrJCAL 1 ( 2 % )  

1 ( 2 % )  6 ( 1 2 % )  

1 ( 2 % )  
1 ( 2 % )  

1 ( 2 % )  

1 ( 2 % )  2 ( 4 % )  

#PANCREAS (50) ( + 9 )  
L YPIPHO CY T I C  I N F L  APIMAT ORY I N F I L T R  1 ( 2 % )  

( 4 8 )  

# S M A L L  I N T E S T I N E  ((18) ( 4 9 )  ( 4 9 )  
U L C E R ,  FOCAL 1 ( 2 % )  

(50) #K I D N E Y  
H Y D R O N E P I I R O S I S  
P Y  E L 0  NEP H R I  TIS NOS 

(50) 
I ( 2 % )  
2 ( 4 % )  

( 4 9 )  

1 ( 2 % )  
L Y  FIPHO CY T I C I N F L  A i l 1  I A T  ORY I N F I L TR 1 ( 2 % )  
I N F L APii1;iT I ON, I H 1 ERST I T I  A L 4 ( 3 % )  
I N F L  A X 1  AT I O  N , A C U T E/ C H I: 0 N I C  1 ( 2 % )  
I N F L  AP?lP.T I @ N ,  CHSO14 i C 3 ( 6 ? ! )  
I N F L A K i 1 4 T I 0 K , C t I R 0 N I C F 0 C 4 L 
N E P H R O S I S ,  !:OS 1 (2;!)  

1 ( 2 % )  

# K 1  D H E Y / P E L V I  S ( 5 0 )  ( 4 9 )  (50) 
N E C R O S I S ,  M E D U L L A R Y  1 ( 2 % )  

# U R I N A R Y  B L A D D E R  ( 5 0 )  ( 4 9 )  ( 4 9 )  
I N FL A I.;Plh T 1 (1 N t A C U T E/ C H R U  N I C 1 (2%) 

# NUMBER OF A N I F l A L S  W I T H  T I 5 S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
X NUMBER OF A N I t I A L S  b ! E C R O P S I E D  
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TABLE D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

#ADRENAL CORTEX 
HYPERTROPHY, FOCAL 
H Y P E R P L A S I A ,  FOCAL 

#ADRENAL MEDULL 
H Y P E R P L A S I A ,  

A 
FOCAL 

# T H Y R O I D  
F O L L I C U L A R  CYST,  NOS 
DEGENERATION,  C Y S T I C  

( 4 9 )  
1 (2%) 
1 ( 2 % )  

(50) 

R E P R O D U C T I V E  SYSTEM 

* P R E P U T I A L  GLAND 
C Y S T I C  DUCTS 
I N F L A M M A T I O N ,  S U P P U R A T I V E  

#P 

ABSCESS, N O S  
I El F L  APIPIA T I O N  > 
I N F L A P l M A T I O N ,  CHRONIC 

ACUT E/CHRON I C 

I N F L  A Plf 1A T I 0 N , C H R 0 N I C SUP P U R A T I V 
ABSCESS, C H R O N i C  

ROSTATE 
I N F L  AFX'lA T I ON, S UPPL'RAT I V E 

( 5 0 )  
3 ( 6 % )  

1 ( 2 % )  

2 ( 4 % )  

( 5 0 )  

(49) 
6 ( 1 2 % )  

3 ( 6 % )  

2 ( 4 % )  
1 ( 2 % )  

( 4 9 )  

% S E M I  NAL  V E S I C L E  ( 5 0 )  ( 4 9 )  
I N F L A M P I A T I O N ,  ACUTE S U P P U R A T I V E  1 (2%) 
I N F L  ANN AT I 0 N,  C H R 0 t i  I C SUP PUR AT I V 

# T E S T I S  
GRANULOMA, S P E R M A T I C  

(49) ( 4 9 )  

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

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

1 ( 2 % )  
(50) 

(50) 

1 ( 2 % )  

1 (2%) 
(50) 

# NUMUER OF A N I M A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
% NUMBER O F  A N I M A L S  N E C R O P S I E D  
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TABLE D1. M A L E  MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

S P E C I A L  SENSE ORGANS 

XEYE (50) ( 4 9 )  ( 5 0 )  
P H T H I S I S  B U L B I  1 ( 2 % )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

MUSCULOSKELETAL SYSTEM 

NONE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BODY C A V I T I E S  

#II E5 EN T ERY (50) ( 4 9 )  ( 5 0 )  
EIECROSIS, F A T  1 ( 2 % )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A L L  OTHER SYSTEMS 

NONE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S P E: I A L M O  R P H 0 L 0 GY S UPIM A RY 

NO L E S I O N  REPORTED 7 Q 9 
AUT 0 L Y S I S/ NO N E C ?  OP SY 1 

--I------------_"--------------------------------------------------------------- 

# HUMDER OF ANIP IALS LJ ITH T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
X NUt lBER O F  ANIP iALS N E C R O P S I E D  
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TABLE D2. 

SUMMARY OF T H E  INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE FED DIETS 
CONTAINING PROPYL GALLATE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A N I M A L S  I N I T I A L L Y  I N  STUDY 50 
A N I M A L S  N E C R O P S I E D  5 0  
A K I MA L S EX AM I N E D tI I S T 0 I) AT H 0 L 0 G I  C A L L Y 5 0 

5 0  
5 0  
5 0  

50 
4 9  
6 9 

I N T E GU M EN T A R Y  SY S T EM 

% S K I N  ( 5 0 )  ( 5 0 )  ( 4 9 )  
I N F L A M M A T I O N ,  CHRONIC 1 ( 2 % )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R E S P I R A T O R Y  SYSTEM 

( 5 0 )  
1 ( 2 % )  

#LUNG 
EDEMA. NOS 

( 5 0 )  

I N F L A M M A T I O N ,  SUPPURATIVE 
I N F L  AMP1 AT I 0 N 9 GR A NU L 0 M A T 0 U S  
I N F L A 1*11'1 A T I 0 N 9 FO C A L GR A N U L @MAT 0 U 1 ( 2 % )  

( 4 9 )  

1 (2%) 
1 ( 2 % )  

,CHOLESTEROL D E P O S I T  1 ( 2 % )  1 ( 2 % )  
HY P ERP L AS I A t A D EN OPl  A T 0 US 7 ( 1 4 % )  5 ( 1 0 % )  5 ( 1 0 % )  
H Y P E R P L A S I A ,  ALVEOLAR E P I T H E L I U M  1 ( 2 % )  

H I S T I O C Y T O S I S  2 ( 4 % )  
# L U N G / A L V E O L I  (50) ( 5 0  1 ( 4 9 )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
H E M A T O P O I E T I C  SYSTEM 

% M U L T I P L E  ORGANS 
H Y P E R P L A S I A ,  L Y K P H O I D  

#BONE MARROM 
NY E L 0 F I D R 0 S I S 

# S P L E E N  
ATROPHY, NOS 

H Y P E R P L A S I h ,  L Y M P H O I D  
A N G I E C T A S I S  

H EPl A T 0 P 0 I E S I S 

( 5 0 )  ( 5 0 )  ( 4 9 )  

(50) ( 5 0 )  ( 4 9 )  

3 ( 6 % )  2 ( 4 % )  2 ( 4 % )  

1 ( 2 % )  3 ( 6 % )  

# M A N D I B U L A R  L .  NODE ( 4 9 )  ( 4 8 )  ( 4 9 )  
HYP ERP L AS I A p L YPIP H 0  I D 1 ( 2 % )  

# 'NUMBER OF A N I M A L S  I d I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
NUMBER O F  A N I M A L S  N E C R O P S I E D  
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

# B R O N C H I A L  LYMPH NODE 
H Y P E R P L A S I A ,  L Y N P H O I D  

# M E S E N T E R I C  L .  NODE 
A N G I E C T A S I S  
H Y P E R P L A S I A ,  L Y M P H O I D  

#RENAL LYMPH NODE 
ABSCESS, N O S  
A N G I E C T A S I S  
HYPERPLASIA, LYMPHOID 

#LUNG 
H Y P ER P L A S  I A 8 L Y P1P H 0 I D 

# L I V E R  
HY P E R P L A S I A t LYMPH 0 I D 
HEMATOPOI  ES I S  

R P E Y E R ' S  PATCH 
H Y P E R P L A S I A  t LYMPH0 I D 

( 4 9 )  

2 (4%) 

(48) 
1 (2%) 
1 (2%) 

( 4 9 )  

( 4 9 )  

1 (2%) 

(50) (50) ( 4 9 )  
1 ( 2 % )  1 (2%) 

(50) 

1 ( 2 % )  

(50) 

1 ( 2 % )  

( 4 9 )  
1 ( 2 % )  
2 ( 4 % )  

#THYMUS ( 4 7 )  ( 4 9 )  ( 4 8 )  
N E C R O S I S ,  NOS 1 (2%) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C I R C U L A T O R Y  SYSTEM 

#MYOCARDIUM 
I N F L AHPl AT I ON, 
I N F L A K M A T I O N ,  CHRONIC 

SUP PURAT I V  E 
(50) (50) ( 4 9 )  

1 (2%) 
1 (2%) 

P C A R D I A C  V A L V E  ( 5 0  1 ( 5 0 )  (49) 
E N D O C A R D I T I S ,  B A C T E R I A L  1 ( 2 % )  

#UTERUS (50) (50) ( 4 9 )  

# T H Y R O I D  (49) ( 4 7 )  ( 4 8 )  

THROi'lBUS, O R G h N I Z E D  1 ( 2 % )  

P E R I A R T E R I T I S  1 ( 2 % )  

D I G E S T I V E  SYSTEM 

# L I V E R  (50) ( 5 0 )  ( 4 9 )  
L Y M P H O C Y T I C  INFLAMMATORY I N F I L T R  2 ( 4 % )  

# NUMBER OF A N I M A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  * NUMBER OF A t i I P l A L S  N E C R O P S I E D  
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I N F L AriM A T I 0 N . A C U T E/  C H R0 N I C 1 ( 2 % )  1 ( 2 % )  4 ( 8 % )  
A 5 S C ES S t CHR ON I C 1 ( 2 % )  
N E C R O S I S ,  C O A G U L A T I V E  1 ( 2 % )  2 ( 4 % )  
N U C L E A R - S I Z E  A L T E R A T I O N  1 ( 2 % )  
A N G I E C T A S I S  1 ( 2 % )  

( 4 9 )  (48) ( 4 9 )  
C Y S T I C  DUCTS 1 ( 2 % )  1 (2%) 4 ( 8 % )  
I N F L A M M A T I O N .  ACUTE/CHRONIC 1 ( 2 % )  
I N F L  ArlP1 AT I ON CkIRON I C 1 ( 2 % )  

1 ( 2 % )  
1 ( 2 % )  

I N F L A P I H A T I O N ,  CHRONIC FOCAL 
I N F L AMP1 AT I 0 N , . C H R fi N I C SUP PUR AT I V 

#PANCREAS 

# P  'ANCREAT I C 
ATROPHY 5 

ATROPHY t 

A C I N U S  
NOS 
FOCAL 

1: S T O M  A C H 
ULCER,  FOCAL 

(49) 
2 ( 4 % )  

( 4 8 )  (49) 

1 ( 2 % )  

U R I N A R Y  SY ST E N  

# K I D N E Y  
HYDRONEPHROSIS  
L Y M P H O C Y T I C  I N F L  AMPIATORY I N F  
PY E L 0 N EP H R I T I S D I F F U  S E 
I N F L AtlM A T I O  N , 
I N F L  A N N A  T IO N, 
I N F L  APIMAT I O  N 

I K T ER S T I T I A L 
SUP P U R A T 1'1 E 
C !I R0 N I C 

GLOMERU L 0 t i  E P H I I I  T I S PROL I FERA 
P E R I V A S C U L A R  C U F F I N G  
AMY L O 1  0051 S 
M E T A P L A S I A ,  OSSEOUS 

I L T R  

, T I V E  

(50) 

1 (2%) 

4 ( 8 % )  

1 (2%)  

2 (4%) 
1 ( 2 % )  

( 5 0 )  
1 ( 2 % )  
1 ( 2 % )  
1 ( 2 % )  

1 ( 2 % )  
1 ( 2 % )  

1 ( 2 % )  

( 4 9 )  

2 ( 4 % )  

1 ( 2 % )  
1 ( 2 % )  

1 ( 2 % )  

E N D O C R I N E  SYSTEM 

( 4 8 )  ( 4 8 )  (49) # P I T U I T A R Y  
I N F L A M f l A T I O N ,  NOS 1 ( 2 % )  

t: NUMBER OF A N I M A L S  W I T H  TXSSUE E X A M I N E D  M I C R O S C O P I C A L L Y  
)c NUMBER OF A N I M A L S  N E C R O P S I E D  
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

# A D R E N A L  
A l R O P H Y ,  NOS 
A N G I E C T A S I S  

( 5 0 )  (49) ( 4 9 )  
1 ( 2 % )  
1 (2%) 

# T H Y R O I D  ( 4 9 )  ( 4 7 )  (48) 
C Y S T I C  F O L L I C L E S  1 ( 2 % )  
L Y PIP HOCY T I C  I N FL h.FlMA TORY I N F I L TR 1 ( 2 % )  
I N F L  APtP lATION , A C U T E / C H R O N I C  1 ( 2 % )  1 ( 2 % )  
D EG E l i  ERA T I O  N 9 C Y S T  I C 1 ( 2 % )  1 ( 2 % )  
H Y P E R P L A S I A ,  F O L L I C U L A R - C E L L  1 ( 2 % )  

R E P  R 0 DUCT I V E S Y S T E N  

XMAMMARY G L A N D  
C Y S T I C  D U C T S  

# U T E R U S  
P Y 0 R E T  R A 

(50) 
2 ( 4 % )  

(50) (49) 

B U T E R U S / E N D O M E T R I U M  (50) (50) ( 4 9 )  
I N F L A l l ? I A  T I 0 I4 , SUP P U R A T I V E 6 ( 1 2 % )  1 ( 2 % )  6 ( 1 2 % )  
A B S C E S S ,  NOS 1 ( 2 % )  
I N. F L APl r1  AT X U  N , ACU T E/  CH R 0  t4 I C 1 ( 2 % )  
H Y P E R P L A S I A ,  E P I T H E L I A L  2 ( 4 % )  
H Y P E R P L A S I A  , C Y S T  I C  4 1  ( 8 2 % )  4 4  ( 8 8 % )  4 0  ( 8 2 % )  

# O V A R Y / O V I D U C T  
CYST,  NOS 

(50) ( 5 0 )  ( 4 9 )  
1 (2%) 

- 
I N F L  A K N A  T I O  N,  SUP P U R A T I V E 
ABSCESS,  NOS 
I t4 F L  A r i l 1  AT I ON, C H R O N I C  SUPPURAT I V 

#OVARY ( 4 8 )  (50) ( 4 9 )  
C Y S T I C  F O L L I C L E S  2 ( 4 % )  5 ( 1 2 % )  2 ( 4 % )  
F O L L I C U L A R  C Y S T .  N O S  1 ( 2 % )  1 ( 2 % )  

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

ABSCESS,  C H R O N I C  6 ( 1 3 % )  6 ( 1 2 % )  9 ( 1 8 % )  

H E M O R R H A C E  1 ( ? % I  
tt0 V A RY / FO L L I CL E ( 4 8 )  (50) ( 4 9 )  

t! NUFlDER OF A N I M A L S  M I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
N U 3 D E R  O F  A N I M A L S  N E C R O P S I E D  
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

NERVOUS SYSTEM 

# B R A I N / N E N I N G E S  ( 5 0 )  (50) ( 4 9 )  
I N F L  ANNAT I 0 f< SUP PUR A T I V E 1 ( 2 % )  1 ( 2 % )  
P E R I V A S C U L A R  C U F F I N G  2 ( 4 % )  

# B R A I N  
ABSCESS, NOS 

( 5 0 )  

#CEREBRAL CORTEX ( 5 0 )  
I N F L AMP1 AT I 0 N , S U P P U R A T I V E 

S P E C I A L  SENSE ORGANS 

MUSCULOSKELETAL SYSTEM 

X B O N E  
F I B R O U S  OSTEODYSTROPHY 

XFEIIUR 
F I B R O U S  OSTEODYSTROPHY 

( 5 0 )  ( 5 0 )  ( 4 9 )  
4 ( 8 % )  6 ( 1 2 % )  8 ( 1 6 % )  

( 5 0 )  
1 ( 2 % )  

( 5 0 )  ( 4 9 )  
1 (2%) 

XABDOMINAL MUSCLE ( 5 0 )  (50) ( 4 9 )  
I N F L A F l r l A  T I C  N ,  CHRO N I C SUP P U R A T I V 1 ( 2 % )  

BODY C A V I T I E S  

X P E R I  TON EUM (50) ( 5 0 )  ( 4 9 )  
2 ( 4 % )  3 ( 6 % )  

1 ( 2 % )  
1 ( 2 % )  

1 ( 2 % )  

I N F L  A P l M  1T I O N ,  S U P P U R A T I V E  
I N F L A i  iPiA T I ON, A CUT E/  CHR ON I C 
I N FLAPiPlAT I O N  t CHROII I C 
INFLAPlf7ArIO~:, C I I 4 0 N I C  S U P P U R A T I V  1 ( 2 % )  
ADHESION,  N O S  1 ( 2 % )  

(50) ( 5 0 )  ( 4 9 )  
SNESENTERY 1 ( 2 % )  I N FL AMt’IA T I D N 9 5 UP P U R AT I V E 

# NUMBER OF A N I M A L S  W I T H  T I S S U E  E X A I I I N E D  M I C R O S C O P I C A L L Y  
NUNBER OF A N I l l A L S  N E C R O P S I E D  
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I H F L ANNAT I O  N, CHRO N I C  5 UP P U R A T I V 
N E C R O S I S ,  F A T  3 ( 6 % )  1 ( Z X )  

1 ( 2 % )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A L L  OTHER SYSTEMS 

NMULT I P  L E ORGANS (50) 
I N F L  A R N A  T I 0 H ,  SUP P U R A T I V E 
I N F L A M M A T I O N t  GRANULOMATOUS 

NMULT I P  L E ORGANS (50) 
I N F L  A R N A  T I 0 H ,  SUP P U R A T I V E 
I N F L A M M A T I O N t  GRANULOMATOUS 

HEAD 
I N F L  A r l M A  T I ON , SUPPURA T I V E 1 

N O  L E S I O N  REPORTED 1 2 
AUTOLYSIS / I . IO  NECROPSY 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

#I NU?lBER OF A N I M A L S  I J I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
W NUNDER OF ANIP IALS N E C R O P S I E D  
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APPENDIX E 

ANALYSIS OF PROPYL GALLATE 
(LOT NO. 2185; LOT NO. 831) 

MIDWEST RESEARCH INSTITUTE 
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APPENDIX E 

A. ELEMENTAL ANALYSIS 

Element C H 
Theory 56.60 5.70 

Lot No. 2185: 
Determined 56.39 5.72 

56.50 5.61 

Lot No. 831 
Determined 56.92 5.76 

56.77 5.87 

B. WATER ANALYSIS (Karl Fisher) 

Lot No. 2185: 
1.3 k 0.1(6)% 

0.04 k 0.02(6) 
Lot No. 831: 

C. MELTING POINT 

Determined Literature Values 
Lot. No. 2185: 
m.p. 148 to 150°C (visual 
capillary) Robinson, 1927) 
149" to 150" with endotherms 
at 66" to 69°C and 146" to 148°C 
(Du Pont 900 DTA) 
Lot No. 831: 
m.p.: 147" to 149°C (visual, capillary, 
Buchi 510 mp apparatus) 

147" to 148°C (Fawcett and 

D. THIN-LAYER CHROMATOGRAPHY 
f lutes: Silica Gel 60 F-254 
Amount Spotted: 1.10 and 30pl of a I O  mg/ml solution of propyl gallate and 30pl of propyl 
gallate (Lot 2185) in 95% ethanol. 
Ref.  Siunhud: 1p1 of a I O  mg/ml solution of resorcinol in 95% ethanol (Ipl of a I O  mgjml 
solution of gallic acid in 95% ethanol spotted as a check for presence of gallic acid in compound) 
Vinrulizurion: Visible light, ultraviolet (254 nm and 366 nm) and 5% ethanolic molybdo- 
phosphoric acid spray, heated to 1IO"C until spots form (-20 min) (Stahl, 1969). Methyl red 
spray used on System 3. 
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APPENDIX E 

1 .  Solvent System 1: 95% ethanol/ H20  (90:lO) 
Spot intensity Rf Rst Visualization 

Visible Light Spray UV254 UV366 

Lot No. 831 (major) 0.70 0.96 beige blue pink yellow 
Lot No. 2185 (major) 0.70 0.96 beige blue pink yellow 
Reference 0.72 nd blue pink nd 
Gallic acid 0.66 0.91 beige blue pink nd 

2 .  Solvent System 2:  2-propanol/acetic acid (90: IO)  
Spot intensity Rf Rst Visualization 

Lot No. 831 
Visible Light Spray U V m  UV366 

major 0.65 0.94 beige blue pink yellow 
slight trace origin nd nd pink nd 

Lot No. 2185 
major 0.65 0.94 beige blue pink yellow 

slight trace origin nd nd pink nd 
Reference 0.70 nd blue pink nd 
Gallic acid 0.66 0.95 beige blue pink nd 

To detect the possible presence of gallic acid in the sample, Ipl of a I O  mg/ ml solution of gallic acid was 
spotted concomitant with 300pg of Lot 831 and Lot 2185 of propyl gallate using a chromatographic 
system capable of increased separation of the two compounds (System 3, below). Visualization of spots 
with 254 nm ultraviolet light and methyl red reagent indicated no detectable free acid in either of the two 
batches. 

3 .  Solvent System 3: Carbon tetrachloride; ethylene glycol monoethyl ether: acetic acid (75: 15: I O )  
Spot intensity Rf Rst 

Lot No. 831 
major 0.49 0.94 

slight trace origin nd 

major 0.49 0.94 
slight trace origin nd 

Reference 0.51 nd 
Gallic acid 0.29 0.56 

Lot No. 2185 

Visualization 
Visible Light Spray U V m  UV366 

beige red pink yellow 
nd pink nd 

beige red pink yellow 
nd pink nd 
red pink nd 

beige red pink nd 

E. VAPOR-PHASE CHROMATOGRAPHY 
I .  System 1, Lot 2185 

Instrument: Tracor MT 220 
Detector: Flame ionization 
Column: 3% Dexsil 400, 1.8 m x 2 mm I.D. 
Oven Temperature Program: 5 min. at 125"C, then 125" to 245°C 10°C/min. 
Results: One homogeneous peak, retention time 13.4 min. 
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APPENDIX E 

2. System 2, Lot 2185 
Instrument: Tracor MT 220 
Detector: Flame ionization 
Column: 3% OV-17, 1.8 m x 2 mm I.D. 
Oven Temperature Program: 5 min. at  15OoC, then 150' to 245'C at 1O0C/min. 
Results: One homogeneous peak, retention time 1 1.4 min. 

F. HIGH PERFORMANCE LIQUID CHROMATOGRAPHY 
1. System 1,  Lot 2185 

Instrument: Waters ALC 202 with Model 660 Solvent Programmer 
Detector: Ultraviolet, 254 nm 
Column: p-Porasil, 300 x 4 mm I.D. 
Solvent: Tetrahydr0furan:hexane (70:30), isocratic 
Flow Rate: 2 ml/min. 
Results: One homogeneous peak, retention time 2.1 min. 

2. System 2, Lot 2185 
Instrument: Waters ALC 202 with Model 660 Solvent Programmer 
Detector: Ultraviolet, 254 nm 
Column: Cl8 p-Bondapak, 300 x 4 mm I.D. 
Solvent Program: 5% to 100% Methanol in 1% aqueous acetic acid, 10 min. 
Program No.: 6 
Flow Rate: 2 ml/min. 
Results: One homogeneous peak, 6.8 min. 

3. Instrumental System, Lot 831 
Pump(s): Waters 6000A 
Programmer: Waters 660 
Detector: Waters 440 
Injector: Waters U6K 
Detection: Ultraviolet, 254 nm 
Column: Waters p-Bondapak Ci8, 300 x 3.9 mm 1.D. 
Guard Column: Whatman C0:PELL O D s ,  72 x 2.3 mm I.D. 
Solvent System: 

a. Water with 1% (v:v) acetic acid 
b. Methanol with 1% (v:v) acetic acid 

Program: 62% A:38%B, isocratic 
Flow Rate: I mlimin. 
Samples Injected: Solutions (25pl) of 1 mg propyl gallate/ml Solvent b filtered. 
Results: Major peak and one impurity with a peak area of 0.38% of the major peak area, before 
the major peak, Two other peaks were observed before the major peak with individual areas 
< O . I %  of the major peak area. 

Retention 
Retention Time (Relative Area (Percent of 

Peak No. Time (min.) to Major Peak) Major Peak) 
1 9.25 0.5 1 0.38 
2 18.25 1 .oo 100 

Lot No. 2185 was analyzed using this same system and only one small impurity (<0.1%) was 
observed before the major peak. 

The major peaks of lots 2185 a.nd 831 were compared using an  internal standard (propiophenone). 
Themajorpeakof  LotNo.831 was 121.Of0.2% ofthemajorpeakofLotNo.2185.LotNo.2185had 
evidently absorbed moisture during storage, as a Karl Fisher titration indicated 1 5 . 9 0 i  1.04% water. 
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G. SPECTRAL DATA 
1. Infrared 

Instrument: Beckman IR-I2 

a. Lot 2185 
Cell: 1.2% in potassium bromide pellet 
Results: See Figure 5 
Instrument: Beckman IR-I2 

b. Lot 831 
Cell: 1% in potassium bromide pellet 
Results: See Figure 6 

2. Ultraviolet/Visible 
Instrument: Cary 118 
a. Lot 2185 

A max (nm) E 

276 10.51 f 0.06 (6)  
218 26.5 5 0.2 (6) 

No maximum observed between 
350 and 800 nm (visible 
range) but a gradual increase 
in absorbance toward the short 
wavelength end. 

Concentration: 1 mg/ml 
Solvent: 95% Ethanol 
b. lot 831 

A max (nm) E  IO-^ 
372 (shoulder) 0.00157 f 0012 (6) 
33 1 (shoulder) 1.334 f 0.042 (6) 
277 10.13 f 0.08 (6) 
218 26.01 k 0.36 (6) 

Solvent: 95% ethanol 

3. Nuclear Magnetic Resonance 
Instrument: Varian HA-100 
Solvent: CD30D with internal 
tetramethylsilane 
Assignments (See Figures 7 and 8) 
a. Lot 2185 

(1) t, 6 1.00 ppm (Jab = 7 Hz) 
(2) m, 6 1.74 ppm (Jbc = 7 Hz) 
(3) t, 6 4.20 ppm 
(4) s, 6 5.10 ppm 
( 5 )  s, 6 7.16 ppm 
Integration Ratios 
(1) 3.19 
(2) 2.01 
(3) 1.97 
(4) HDO and OH 
( 5 )  1.83 

Spectrum consistent with literature 
(Pouchert, 1970; Sadtler Standard 
Spectra) 

Spectrum consistent 
with literature 
reference (Pouchert, 1970; 
Sadtler Standard Spectra) 

Literature Values (Sedlacek, 1962) 

A max (nm) 
27 I 
220 

Solvent: 72% Ethanol 

A max (nm) 
27 1 
220 

Solvent: 72% ethanol 

No literature spectrum 
found 

E x  IO-^ 
8.23 
9.89 

E 1 0 - ~  
8.234 
9.889 
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b. Lot 831 No literature spectrum 
found. (I) t, 6 1 .OO ppm (Jab = 7 Hz) 

(2) m, 6 1.74 ppm (J& = 7 Hz) 
(3) t, 6 4.20 ppm 
(4) s, 6 5.10 ppm 
(5) s, 6 7.16 ppm 
Integration Ratios 
(1) 3.19 

(3) 1.97 
(4) HDO and OH 
(5) 1.83 

(2) 2.01 
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APPENDIX F 

ANALYSIS OF FORMULATED DIETS FOR STABILITY 
OF PROPYL GALLATE 

MIDWEST RESEARCH INSTITUTE 
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A. MIXING A N D  STORAGE 
Propyl gallate (2.48862 g) and Wayne Lab-Blox@ Rodent Feed (22.71815 g) were mixed for 15 
minutes using a mortar and pestle. Samples of the mix were then removed and stored for 2 
weeks at -qOo, 5" ,  25", and 450Cc, respectively. 

B. EXTRACTION AND ANALYSIS PROCEDURES 
The samples were mixed with methanol in an ultrasonic vibratory bath and then were triturated 
with the methanol using a Polytron@ mixer, The resulting mixture was centrifuged and the 
supernatant solution decanted. The remaining feed residue was reextracted with fresh methanol. 
The supernatant solutions were combined and diluted to working volume for analysis by 
ultraviolet absorption spectrophotometry on a Cary 118 spectrophotometer at 276 nm. 

C. RESULTS 
Temperature ("C) Average (%) 

45 9.2 f 0.4 
25 9.4 f 0.4 

5 9.8 f 0.4 
-20 10.0 f 0.4 

There was no significant difference between the samples stored at the various temperatures. 

D. CONCLUSION 
Propyl gallate mixed with feed is stable for 2 weeks at temperatures of up to 45OC. 
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APPENDIX G 

ANALYSIS OF FORMULATED DIETS FOR CONCENTRATIONS 
OF PROPYL GALLATE 
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APPENDIX G 

Two-gram samples of the chemicallfeed mixtures were weighed into sample tubes and mixed with 29 
ml of methanol. These mixtures were triturated for 2 minutes with the Polytron blender and filtered 
using a millipore filtering apparatus with a fiberglass filter. The feed residue was then stirred with 20 ml 
of fresh methanol and filtered. This process was repeated with another 20 ml of methanol. The 
combined extracts were then diluted to a volume of 100 ml. 

These extracts were analyzed by ultraviolet absorption spectroscopy. Two-milliliter aliquots of the 
extracts were diluted to a volume of 50 ml with methanol. The absorbance of the samples was then read 
at 276 nm and compared to a standard ultraviolet absorption curve for propyl gallate. 

Control feed and spiked control feed were analyzed by the same procedure. Correction for absorp- 
tion of the control feed was applied to the chemicallfeed samples and spiked control feed. 

Results are presented in Table G 1. 
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TABLE C l .  ANALYSIS OF FORMULATED DIETS FOR CONCENTRATIONS OF PROPYL GALLATE 

Date Mixed Date Used 

Concentration (a) of Propyl Gallate in 
Feed for target concentration of 

081 151 78 

091 14/78 
IO/ 10178 
I 1  108178 

12/06/78 

01/03/79 
01 / 3  I 179 
02 / 28 / 79 

031281 79 
041 251 79 
os/ 291 79 
061 201 79 
071 18/79 

081 15/79 

091 12/79 

I2/ os/ 79 

I O /  10179 
11/07/79 

01 /02/80 

01 / 301 80 
02/27/80 
03/26/ 80 
041 231 80 
05/21/80 
OS/ 28/ 80 
06/ 18/80 

Week of 081 16 and 08/23 

Week of 091 15 and 09/22 
Week of l O / l l  and 10/18 
Week of I 1/09 and I I /  I6 

Week of 12/07 and 121 14 

Week of 01/04 and O l j l l  
Week of 02/01 and 02/08 
Week of 03/01 and 03/08 

Week of 03/30 and 04/07 
Week of 04/26 and 05/01 
Week of 06/01 and 06/08 
Week of 06/21 and 06/28 
Week of 071 19 and 07/26 

Week of 081 16 and 08/23 

Week of 091 13 and 09/20 
Week of l O / l l  and 10118 
Week of 11/08 and 1 I /  15 
Week of 12/06 and 121 13 
Week of01/03 and O l j l O  

6,100 
5,900 
6,100 
5,900 
6,500 
5,800 fb) 
6,600 
6,100 
5,600 
5,500 
5,500 
4,670 (b) 
5,500 
5,400 
6 ,000 
5,600 
5,900 
6,300 
5,600 

11,900 

I 1,300 
11,100 
11,800 

I 1,800 
I 1,800 
12,000 
11,300 
11,200 

10,900 
11,100 
12,000 
1 1,200 
1 1,800 
12,000 
11,400 

6,300 fc) 
5 ,000 1 
5,700 1 
5,500 1 
5,500 1 
5,700 1 

1 
Week of 02/01 and 02/08 5,800 12,000 
Week of 02/28 and 03/05 5,700 1 1,200 
Week of 03/27 and 04/03 5,860 I 1,900 
Week of 04/24 and 05/01 5,700 12,000 
Week of 05/22 and 05/29 11,100 
Week of 05/29 and 06/05 
Week of 061 19 and 06/26 5,800 11,800 

5,950 

5,740 (b) 

Mean (ppm) 

Range (ppm) 

Standard deviation 
Coefficient of variation (%) 

Number of samples 

5,795 1 1,522 
34 1 3 70 

5.8 3.2 
5,400-6,600 10,900-1 2,000 

28 27 

(a) The data presented are the average of the results of duplicate analyses. 
(h) Analysis by Midwest Research Institute 
( ( j  Analysis by Raltech Scientific Services 
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HISTORICAL INCIDENCES OF SELECTED TUMORS IN F344/N RATS AND 
B6C3F1 MICE IN THE BIOASSAY PROGRAM 
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TABLE H1. HISTORICAL INCIDENCE OF THYROID TUMORS IN UNTREATED CONTROL MALE 
F344/N RATS (a) 

Laboratory Follicular-Cell Follicular-Cell Follicular-Cell Adenoma 
Adenoma Carcinoma or Carcinoma 

~ ~ ~~ ~ ~~ ~~ ~ 

Battelle 41287 (1.4%) 3/287 (1.0%) 7/287 (2.4%) 

Dow 0/89 (0.0%) 2/89 (2.2%) 2/89 (2.2%) 

Frederick 21462 (0.4%) 4/462 (0.9%) 6/462 (1.3%) 

Gulf South 2/93 (2.2%) 2/93 (2.2%) 4/93 (4.3%) 

Ha~leton 2/192 (1.0%) 11192 (0.5%) 3/192 (1.6%) 

Litton 3/703 (0.4%) 41703 (0.6%) 7/703 (1.0%) 

Mason 31989 (0.3%) 3/989 (0.3%) 6/989 (0.6%) 

Papanicolaou 2/44 (4.5%) 0144 (0.0%) 2/44 (4.5%) 

Southern 8j584 (1.4%) 61584 (1.0%) 141584 (2.4%) 

Total 26/3443 (0.8%) 25/3443 (0.7%) 51/3443 (1.5%) 

Overall Historical Range 
High 2/44 1/37 4/ 89 
Low O/ 53 0/53 0/53 

(a) Data as of June 15, 1981 for studies of at least 104 weeks. Range is presented for groups of 35 or more 
animals. 

TABLE H2. HISTORICAL INCIDENCE OF PREPUTIAL GLAND TUMORS IN UNTREATED 
CONTROL MALE F344/N RATS (a) 

~~ 

Laboratory Adenoma Carcinoma Adenocarcinoma 

Rattelle 

Dow 

Frederick 

Gulf South 

Hazleton 

Litton 

Mason 

Papanicolaou 

Southern 

41290 ( I  .4%) 

l/loo (1.0%) 

21467 (0.4%) 

1 /97 ( 1  .O%) 

IS/  I98 (7.6%) 

91789 (1 .1%)  

l9/ IO66 (1.8%) 

ojso (0.0%) 

10/592 (1.7%) 

4/290 (1.4%) 

7/100 (7.0%) 

0/467 (0.0%) 

0197 (0.0%) 

01198 (0.0%) 

11/789 (1.4%) 

28/ 1066 (2.6%) 

4/50 (8.0%) 

71591 (1.2%) 

5/290 (1.7%) 

O/loo (0.0%) 

0/467 (0.0%) 

0197 (0.0%) 

0/198 (0.0%) 

2/789 (0.3%) 

O/ 1066 (0.0%) 

0150 (0.0%) 

1/591 (0.2%) 

Total 61/3648 (1.7%) 6113648 (1.7%) Si3648 (0.2%) 

Overall Historical Range 
High 
Low 

61 53 
0190 

8/50 
O/  90 

3/50 
01 54 

(a) Data as of June 15, 1981 for studies of a t  least 104 weeks. Range is presented for groups of 35 or more 
animals. 
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TABLE H3. HISTORICAL INCIDENCE OF ADRENAL TUMORS IN UNTREATED CONTROL MALE 
F344/N RATS (a) 

~ ~~ 

Laboratory Pheochromocytoma 
Malignant 

Pheochromocytoma 

Battelle 

Dow 

Frederick 

Gulf South 

Hazleton 

Litton 

Mason 

Papanicolaou 

Southern 

48/286 (16.8%) 

9/99 (9.1%) 

9/93 (9.7%) 

50/465 (10.8%) 

25/ 194 (12.9%) 

101/773 (13.1%) 

156/ 1045 (14.9%) 

2/45 (4.4%) 

64/ 586 (I 0.9%) 

4/286 (1.4%) 

1/99 (1.0%) 

3/465 (0.6%) 

0/93 (0.0%) 

I /  194 (0.5%) 

1/773 (0.1%) 

14/1045 (1.3%) 

1/45 (2.2%) 

8/586 (1.4%) 

Total 

Overall Historical Range 
High 
Low 

464/3586 (12.9%) 33/3586 (0.9%) 

18/50 
2/50 

4/48 
O/ 50 

(a) Data as of June 15, 1981 for studies of at least 104 weeks. Range is presented for groups of 35 or more 
animals. 

TABLE H4. HISTORICAL INCIDENCE OF PANCREATIC ISLET-CELL TUMORS IN UNTREATED 
CONTROL MALE F344/N RATS (a) 

Laboratory 
Islet-Cell 
Adenoma 

Islet-Cell 
Carcinoma 

Battelle 

Dow 

Frederick 

Gulf South 

HaAeton 

Litton 

Mason 

Papanicolaou 

Southern 

5/282 (1.8%) 

7/97 (7.2%) 

201447 (4.5%) 

9/94 (9.6%) 

8/195 (4.1%) 

291755 (3.8%) 

361999 (3.6%) 

1/46 (2.2%) 

191586 (3.2%) 

7/282 (2.5%) 

0/97 (0.0%) 

11447 (0.2%) 

1/94 (1.1%) 

]/I95 (0.5%) 

7/755 (0.9%) 

61999 (0.6%) 

0/46 (0.0%) 

12/586 (2.0%) 

Total 13413501 (3.8%) 3513501 (1.0%) 

Overall Historical Range 
High 
Low 

61 49 
01 88 

3144 
o/ 50 

fa) Data as of June 15. 198 I ,  for studies of at least 104 weeks. The range is presented for groups of 35 or more 
animals. 
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TABLE H5. HISTORICAL INCIDENCE OF UTERINE TUMORS IN UNTREATED CONTROL FEMALE 
F344 f N RATS (a) 

~ 

Endometrial Endometrial 
Stromal Polyp Stromal Sarcoma Laboratory 

Battelle 651286 (22.7%) 1/286 (0.3%) 

Dow 

Frederick 

Gulf South 

lljloo (11.0%) 

73/517 (14.1%) 

8 / 85 (9.4%) 

OjlOO (0.0%) 

1/517 (0.2%) 

0185 (0.0%) 

Hazleton 28/ 197 (14.2%) 21197 (1.0%) 

Litton I14/759 (15.0%) 31759 (0.4%) 

Mason 232/1097 (21.1%) 9/ 1097 (0.8%) 

Papanicolaou I 1/45 (24.4%) 0/45 (0.0%) 

Southern 90/587 (15.3%) 8/587 (1.4%) 

Total 632/3673 (17.2%) 24/ 3673 (0.7%) 

Overall Historical Range 
High 18/49 3/50 
Low 2/ 50 01 87 

(a) Data as of June 15. 1981 for studies of at least 104 weeks. Range is presented for groups of 35 or more 
animals. 
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TABLE H6. HISTORICAL INCIDENCE OF BRAIN TUMORS IN UNTREATED CONTROL FEMALE 
F344/N RATS (a) 

Incidence (Percent) Laboratory Tumor 

Battelle 

Dow 

Frederick 

Ependymona 
Astrocytoma 
Glioma 
Oligodendroglioma 

None 

Ependymona 
Astrocytoma 
Oligodendroglioma 

Gulf South 

HaAeton 

Litton 

Mason 

Papanicolaou 

Southern 

None 

None 

1 /288 (0.35%) 
1 /288 (0.35%) 
1 j288 (0.35%) 
1 /288 (0.35%) 

0/98 (0%) 

1/518 (0.19%) 
3/518 (0.58%) 
1/518 (0.19%) 

OjlOO (0%) 

01200 (0%) 

Meningioma 
Glioma 
Astrocytoma 

Glioma 
Astrocytoma 
Meningioma 
Oligodendroglioma 
Neoplasm, NOS 
Carcinoma, NOS 

None 

Oligodendroglioma 
Astrocytoma 
Meningioma 

1/766 (0.13%) 
21766 (0.26%) 
2/766 (0.26%) 

2/ 1107 (0.18%) 
7/ 1107 (0.63%) 
1 / 1107 (0.09%) 
2/ 1107 (0.18%) 
1 1 1107 (0.09%) 
1 / 1107 (0.09%) 

0/48 (0%) 

1/586 (0.17%) 
2/586 (0.34%) 
lj586 (0.17%) 

Total 321371 1 (0.86%) 
___ 

(a) Data as of June 15, 1981 for studies of at least 104 weeks. 
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TABLE H7. HISTORICAL INCIDENCE OF HEMATOPOIETIC TUMORS IN UNTREATED CONTROL 
MALE B6C3F1 MICE (a) 

Histiocytic All Malignant Lymphoma or 
Laboratory Lymphoma Lymphoma Leukemia 

Battelle 

Dow 

Frederick 

Gulf South 

HaAeton 

2 1 / 348 (6.0%) 45/348 (12.9%) 491348 (14.1%) 

4/99 (4.0%) 17/99 (17.2%) 18/99 (18.2%) 

71407 (1.7%) 46/407 ( I  1.3%) 48/407 (1 1.8%) 

0148 (0.0%) 6/48 (12.5%) 11 /48 (22.9%) 

5/49 (10.2%) 7/49 (14.3%) 7/49 (14.3%) 

Litton 9/ 507 (1.8%) 44/507 (8.7%) 47/507 (9.3%) 

Mason 12/852 (1.4%) 1271852 (14.9%) 1291852 (15.1%) 

Southern 21 /640 (3.3%) 601640 (9.4%) 65/ 640 ( I  0.2%) 

Total 7912950 (2.7%) 352/2950 (1 1.9%) 37412950 (12.7%) 

Overall Historical Range 
High 5/49 13/39 13/39 
Low 0150 1/50. ' 1/50 

(a) Data as of June 15, 1981 for studies of at least 104 weeks. Range is presented for groups of 35 or more 
animals. 

TABLE H8. HISTORICAL INCIDENCE OF LIVER TUMORS IN UNTREATED CONTROL FEMALE 
B6C3F1 MICE (a) 

~~~~~~~~~~ ~~~~ 

Laboratory Adenoma Carcinoma Combined 

Battelle 5/348 (1.4%) 21/348 (6.0%) 25/348 (7.2%) 

Dow 3/98 (3.1%) 5/98 (5.1%) 7/98 (7.1%) 

Frederick 10/431 (2.3%) 13/431 (3.0%) 22/431 (5.1%) 

Gulf South 8 /  134 (6.0%) 5/I34 (3.7%) 131 134 (9.7%) 
Haileton l/loo (1.0%) 4/100 (4.0%) 5jlOO (5.0%) 

Litton 21/512 (4.1%) 11/512 (2.1%) 32/512 (6.3%) 

Mason 381859 (4.4%) 40/ 859 (4.7%) 771859 (9.0%) 

Southern 18/645 (2.8%) 21/645 (3.3%) 38/645 (5.9%) 

Total 104/3127 (3.3%) 120/3127 (3.8%) 219/3127 (7.0%) 

Overall Historical Range 
High 
Low 

9/49 
O/ 50 

7/48 
0/50 

10149 
0150 

fa) Data as of June 15, 1981 for studies of a t  least 104 weeks. Range is presented for groups of 35 or more 
animals. 

* U.S. GOVERNMENT PRINTING OFFICE: 1983-381-132:758 
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