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National Center for Toxicological Research, Food and Drug Administra-
tion; and the National Institute for Occupational Safety and Health,
Centers for Disease Control. In July 1981, the Carcinogenesis Bioassay
Testing Program, NCI, was transferred to the NIEHS.
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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 has the potential for 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 Environment 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 835B,
Westwood Towers, 5401 Westbard Ave., Bethesda, MD 20205 (301-496-1152) or at Research Triangle
Park, NC 27709 (919-541-3991).

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

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

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

Allyl Isovalerate 2



TABLE OF CONTENTS

Page
ADSIract ...ovvn ittt it AN 7
L6014 41,101 7o P e 9
Reviewers.....oooviiniierrnnesennnnenns PN 11
Summary of Peer Review Comments. .o vvuenenen e e rrtreiereteerereeeeenerannennns 12
O T8 T o o 15
Metabolism..........ovvvienvvnnn e ettt 16
Mutagenicity . ... coovv it Cr et e e e e 18
Carcinogenicity. ... oovvvverernan. e e ety 18
II. Materials and Methods ........... b r e e et et et e et 19
Chemical Analyses................ R e e e 20
Dose Preparation........... e e e et ae e ettt e e 20
Short-Term Studies ......... PP 21
Single-Dose Studies . .....ovvvvvnnnenn et et et 21
Fourteen-Day Studies ..... et Ceerens PO 21
Thirteen-Week Studies. o vvivtrnieieiitiinneriirenriereeeronnoerrereernnenes 21
Two-Year Studies. . ..ovvvvivreererennn, e et e et 22
R T A B T o P 22
Source and Specifications of Test Animals. ......vvuivireireiinnenieeieannennans 22
Animal Maintenance ............... e es e e e 22
Clinical Examinations and Pathology ......ovvueitviiiiiviine i neinenennennns 22
Data Recording and Statistical Methods ........... PP 23
HI. Results............... e ettt e e e ettty 29
Rats................. Cereresieasens b ey 30
Short-Term Studies ... uvotiiiiier ittt eriiitertinniireetiinneeenns 30
Single-Dose Studies .........00uu.. et e ettt e r e 30
Fourteen-Day Studies ........ e et e ettt 30
Thirteen-Week StUdIes ... vvuueienettrrinr it renererineeretonneeinneeines 31
TWO-Year StUAIEs. . v vttt it tenttenerneneennerne i et eeteenenneennes 33
Body Weights and CHnical Signs .. ..uvvveruinninrorrierrrrnereeneeennes 33
Survival............... Ceererrareas Y 34
Pathology and Statistical Analyses of Results ..., .....covvvirrinireiineevanennns 36
T 39
Short-Term Studies ............... e e et e 39
Single-Dose Studies............ et e st e 39
Fourteen-Day Studies . .....ovvveeiviinninerererennnnn. S 39
Thirteen-Week Studies .. ...ouuvriiie et iriitiiiirieierinierareearrernnes 40
TWO-Y AT StUAICS. o v vttt ittt ee ittt eeerereoeereeeenersoeerennanans 42
Body Weights and Clinical Signs........couveeiveinirerrennrrererienienensenns 42
B0 13 Y 43
Pathology and Statistical Analyses of Results ...........ccc0viiiiiiiiiiiinnnn,. 45
IV. Discussion and Conclusions .............. e et 51
V.References ....coovveinenninnnennnnnss e e 55
TABLES
Table I Experimental Design and Materials and Methods of Short-Term
and Two-Year Studies .. ...ooviiiiininnin it riinrin s, 25
Table 2 Survival and Mean Body Weights of Rats Administered Allyl Isovalerate
by Gavage for 14 Days .. .vuviiitinnnteeeiiinnnreetniirereerennnnenns 30
Table 3 Survival and Mean Body Weights of Rats Administered Allyl Isovalerate
by Gavage for 13 Weeks .............. e et et 31
Table 4 Numbers of F344/N Rats with Liver Lesions in the 13-Week Study .......... 32
Table 5 Cumulative Mean Body Weight Change (Relative to Controls) of Rats
Administered Allyl Isovalerate by Gavage for2 Years ...........ccovvunn.. 34

3 Allyl Isovalerate



Table 6
Table 7
Table 8

Table 9
Table 10

Table 11

Table 12
Table 13

Table 14
Table 15

Table 16

Table 17
Table 18
Table 19

Table 20
Table 21

Figure 1
Figure 2

Figure 3
Figure 4
Figure §

Figure 6
Figure 7
Figure 8
Figure 9

Figure 10

Figure 11

Allyl Isovalerate

Incidences of Hematopoietic Tumors in F344/N Rats ................0vu0.
Incidences of Preputial Gland Tumors in Male F344/N Rats ................

Incidences of F344/N Rats with Neoplastic and Nonneoplastic Lesions
in the Liver in the 2-Year Study.........coovii it

Incidences of Pituitary Adenomas in Male F344/N Rats ....................

Survival and Mean Body Weights of Mice Administered Allyl Isovalerate
by Gavage for 14 Days .. ..oiiiiiniii ittt it it et e

Survival and Mean Body Weights of Mice Administered Allyl Isovalerate
by Gavage for 13 Weeks ...............cou.tn e e e

Numbers of Mice with Lesions in the 13-Week Study ...............ccc....,

Cumulative Mean Body Weight Change (Relative to Controls) of Mice
Administered Allyl Isovalerate by Gavage for2 Years .............c0vnunn,

Incidences of Hematopoietic Tumors in Female B6C3F; Mice ...............

Incidences of Male B6C3F; Mice with Squamous Cell Papillomas
Of the Gastric MUCOSA . ..ottt ittt ittt et et et iierieenenens

Incidences of Hyperplastic and Neoplastic Lesions in the Stomach or
Gastric Mucosa of Mice Administered Ally! Isovalerate in Corn Oil
Lo - -

Incidences of Hepatocellular Carcinomas of the Liver in Male B6C3F; Mice. ..
Incidences of Lung Tumors in Male B6C3F; Mice ........oovvvevivnnnn...

Incidences of Follicular-Cell Adenomas of the Thyroid Gland in
Male BOC3F| Mice ...t it et e i eannennes

Incidences of Adenomas of the Pituitary Gland in Female B6C3F; Mice ......
Incidences of Leukemia in F344/N Rats and Lymphoma in B6C3F; Mice.....

FIGURES

Metabolism of Allyl Isovalerate ............ e

Growth Curves for Rats Administered Allyl Isovalerate In Corn Oil
by Gavage . .oovvveiiie it e e ee e

Survival Curves for Rats Administered Allyl Isovalerate in Corn Oil
by Gavage . .....covviiiiiiiiiiiii e e e e e

Growth Curves for Mice Administered Allyl Isovalerate in Corn Oil
DY GaVAEE « oottt e teee e e e

Survival Curves for Mice Administered Allyl Isovalerate in Corn Oil
DY GaAVAZE .« ot vttt ti ettt it et e e e e e e e

Infrared Absorption Spectrum of Allyl Isovalerate (Lot No. 770217) ..........
Infrared Absorption Spectrum of Ally! Isovalerate (Lot No. A-634-F).........
Infrared Absorption Spectrum of Allyl Isovalerate (Lot No. RO11777) ........

Nuclear Magnetic Resonance Spectrum of Allyl Isovalerate
(Lot No. 770217) it i i i e et e

Nuclear Magnetic Resonance Spectrum of Allyl Isovalerate
(Lot No. A-634-F) ... .. i i et

Nuclear Magnetic Resonance Spectrum of Allyl Isovalerate
(Lot No. RO ittt it it et tts et taneaner e eanns



Appendix A
Table Al
Table A2
Table A3
Table A4

Appendix B
Table Bl
Table B2
Table B3
Table B4

Appendix C
Table Cl
Table C2

Appendix D
Table D1
Table D2

Appendix E
Appendix F

Appendix G

Table Gl
Table G2
Appendix H
Table H1

Table H2

Table H3

APPENDIXES

Summary of the Incidence of Neoplasms in Rats Administered

Allyl Isovalerate in Corn Qil by Gavage ...

Summary of the Incidence of Neoplasms in Male Rats Administered

Allyl Isovalerate in Corn Oil by Gavage ......ovvvvineniiinniiinenns

Summary of the Incidence of Neoplasms in Female Rats Administered

Ally! Isovalerate in Corn Oil by Gavage ......coovvvivenineinnnnen,

Individual Animal Tumor Pathology of Male Rats in the 2-Year Study

of Allyl Isovalerate. ... .ovvuvrii i iiiinea e nenian s

Individual Animal Tumor Pathology of Female Rats in the 2-Year Study

of Allyl Isovalerate. ......ovviinii i it ittt i et

Summary of the Incidence of Neoplasms in Mice Administered

Allyl Isovalerate in Corn Oil by Gavage . ....oovviiveenineninannn

Summary of the Incidence of Neoplasms in Male Mice Administered

Allyl Isovalerate in Corn Oil by Gavage ........ooviiiiiiiiiniiinenees

Summary of the Incidence of Neoplasms in Female Mice Administered

Allyl Isovalerate in Corn Oil by Gavage .......oovviiiiiiiiiiiinn,

Individual Animal Tumor Pathology of Male Mice in the 2-Year Study

of Allyl Isovalerate. ....ovvvvrii it iiiiii it eriiiiinrns

Individual Animal Tumor Pathology of Female Mice in the 2-Year Study

of Allyl Isovalerate . ... .covveiiin ittt iii i

Summary of the Incidence of Nonneoplastic Lesions in Rats Administered

Allyl Isovalerate in Corn Oil by Gavage ........ovvieviiiiiiinenenns

Summary of the Incidence of Nonneoplastic Lesions in Male Rats

Administered Allyl Isovalerate in Corn Oil by Gavage ..................

Summary of the Incidence of Nonneoplastic Lesions in Female Rats

Administered Allyl Isovalerate in Corn Oil by Gavage ..................

Summary of the Incidence of Nonneoplastic Lesions in Mice Administered

Allyl Isovalerate in Corn Oil by Gavage .........covviiiiviinnnnnss

Summary of the Incidence of Nonneoplastic Lesions in Male Mice

Administered Allyl Isovalerate in Corn Oil by Gavage ..................

Summary of the Incidence of Nonneoplastic Lesions in Female Mice

Administered Allyl Isovalerate in Corn Oil by Gavage . .................

Analysis of Allyl Isovalerate — Midwest Research Institute
Analysis of Allyl Isovalerate/ Corn Oil Mixtures for

Stability of Allyl Isovalerate ........coovviiiiiininiiiiiiiieneiinnns

Analysis of Allyl Isovalerate/ Corn Oil Mixtures for Concentrations

of Allyl Isovalerate..........c.iviiiiiiiiiiiin ittt iiner e
Analysis of Allyl Isovalerate/ Corn Oil Mixtures in the 13-Week Study . ...
Analysis of Allyl Isovalerate/ Corn Oil Mixtures in the 2-Year Study......

Historical Incidences of Tumors in F344/N Rats and B6C3F; Mice
Historical Incidence of Pancreatic Acinar-Cell Adenomas in Male

F344/N Rats Receiving Corn Oil by Gavage ..........coovviiiianannn

Historical Incidence of Hematopoietic Tumors in Male F344/N Rats

Receiving Corn Oil by Gavage . .....ooviv i iininnennannn,

Historical Incidence of Hematopoietic Tumors in Female F344/N Rats

Receiving Corn Oil by Gavage . ....oovivinr i iinininrieniiinianeenen

e

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

......

see s

122

127
133

e

149

151
153
153
155

156

Allyl Isovalerate



Table H4
Table HS
Table H6
Table H7
Appendix [
Table 11
Table 12
Table 13
Table 14

Appendix J
Table J1

Table J2
Table J3
Table J4

Appendix K
Table K1
Table K2
Table K3
Table K4

Allyl Isovalerate

Historical Incidence of Preputial Gland Tumors in Male F344/N Rats
Receiving Corn Oil by Gavage . ....covviiniiiin i it iiis ey 157

Historical Incidence of Hematopoietic Tumors in Female B6C3F; Mice
Receiving Corn Oil by Gavage ....oo it iiieiinineennans 158

Historical Incidence of Hematopoietic Tumors in Male B6C3F; Mice
Receiving Corn Oil by Gavage .. .o.vvvvvniiniiiiiiiiiiiiiiiiaieiiinns 158

Historical Incidence of Stomach Tumors in Male B6C3F; Mice
Receiving Corn Oil by Gavage ......covvivie i iiiinnneeennnans 159

Historical Control Data on Hematopoietic Tumors from Southern
Research Institute (SORI) .. .vviiriniiiiie it iiiieiiiineerenasannns 161

Incidences of Hematopoietic Tumors in Corn Oil Vehicle Control Rats and
Mice in Two-Year Gavage Studies at Southern Research Institute (SoRI)... 162

Comparison of the High-Dose Incidence Rate of Hematopoietic Tumors

in the Allyl Isovalerate Study with the SoRI Historical Control Range ..... 162

Statistical Comparison of Hematopoietic Tumors in the Allyl Isovalerate

Study with Concurrent and Historical Controls at SoRI.................. 162

Incidences of Hematopoietic Tumors for Vehicle Control and Dosed Groups

in Five Gavage Studies at SORL .....ovvvviiiiiiiiiiiiiiiiiiiiine 163

Mutagenesis Results for Allyl Isovalerate in Salmonella Typhimurium ........ 165

Results of Mutagenicity Tests of Allyl Isovalerate in Salmonella

Typhimurium TA 08 i i i i e it 166

Results of Mutagenicity Tests of Allyl Isovalerate in Sa/monella

Typhimurium TA 100 ...ttt aaaiie e 167

Results of Mutagenicity Tests of Allyl Isovalerate in Salmonella

Typhimurium TA 1535 ot e it 168

Results of Mutagenicity Tests of Allyl Isovalerate in Sa/monella

Typhimurium TA 1537 ottt e e et 169

Analyses of Primary Tumors in Ratsand Mice...........covvivin s, 171

Analysis of Primary Tumors in Male Rats............cooviiiiiiiinna 172

Analysis of Primary Tumors in Female Rats ...............cocviiiinn 176

Analysis of Primary Tumors in Male Mice ........coooviiiiiiiniinnnn 179

Analysis of Primary Tumors in Female Mice.................civiiia, 183
6



CARCINOGENESIS STUDIES OF
ALLYL ISOVALERATE

CHg

\
CH—CHy —C—0 —CH2 —CH =CH
CH3~ 2 i 2 2

0o

ALLYL ISOVALERATE

CAS NO. 2835-39-4
CgH1402 Mol. Wt. 142.22

ABSTRACT

Carcinogenesis studies of allyl isovalerate (96% pure) were conducted by administering the test
chemical in corn oil by gavage to groups of 50 male and 50 female F344/N rats and to groups of 50
male and 50 female B6C3F| mice at doses of 31 or 62 mg/ kg. The doses selected were based on the
chemically-induced toxic effects and depressed weight gains obtained from the 13-week studies.
Doses were administered five times per week for 103 weeks. Groups of 50 rats and 50 mice of each sex
received corn oil by gavage on the same dosing schedule and served as vehicle controls.

Survival and mean body weight gain of rats of each sex and male mice were not adversely affected by
the administration of allyl isovalerate. The significantly lower survival (P=0.001) and the lower mean
body weight gain of low-dose female mice as compared with controls are likely consequences of the high
incidence of a genital tract infection in the low-dose females. This infection was probably responsible for
the deaths of 11/19 control, 22/33 low-dose, and 13/25 high-dose female mice that died before the end
of the study.

Squamous cell papillomas and epithelial hyperplasia of the nonglandular stomach were observed
in dosed male mice in the 2-year studies (squamous cell papillomas: 0/50, 1/50, 2%, 3/48, 6%:;
epithelial hyperplasia: 1/50, 2%; 1/50, 2%; 7/48, 15%). The papillomas occurred with a significant
positive trend (P <0.05). The incidence of high-dose male mice with squamous cell papillomas of the
nonglandular stomach was also higher (P<<0.01) than the historical rate for vehicle control male
B6C3F; mice in the Bioassay Program (5/881, 0.6%). Forestomach lesions were also observed in
female mice: squamous cell papillomas (1/50, 0/50, 2/50) and epithelial hyperplasia of the nonglan-
dular stomach (0/50, 2/50, 3/50). Pancreatic acinar-cell adenomas occurred at higher incidences in
the dosed male rats than in the controls (control, 1/50, 2%; low-dose, 4/ 50, 8%; high-dose, 2/ 50, 4%).
Pancreatic acinar-cell tumors were not observed in female rats. Preputial gland adenomas were
observed in increased incidence in low-dose male rats (0/50, 4/50, 8%; P<0.05, 1/50, 2%).
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Mononuclear-cell leukemias in rats and lymphomas in mice occurred with increased incidences.
This consistent dose-response increase among both rats and mice indicates that allyl isovalerate
adversely affects the hematopoietic system.

Vehicle
Control 31 mg/kg 62 mg/kg
Mononuclear-Cell Leukemia
Male Rats (a) 1/50 (29) 4/50 (3%) 7/50 (14%) (b)
Female Rats (a) 4/50 (89%) 6/50 (129%) 9/49 (18%) (¢)
Lymphoma
Male Mice 4/50 (89%) 6/50 (129%) 8/50 (169%)
Female Mice (a) 11/50 (22%) 11/50 (229%) 18/50 (369) (b)

(a) Significant (P<<0.05) dose response trend by life table analysis
(h) Significant (P<<0.05) increase by life table analysis when compared with controls
(c) Includes one leukemia, NOS

Cholangiofibrosis, nodular regeneration, cirrhosis, focal necrosis, fatty metamorphosis, and cyto-
plasmic vacuolization were observed at increased incidences in the livers of high-dose male and female
rats in the 2-year study. No compound-related nonneoplastic lesions were observed in the mice of either
sex. Liver neoplasms were not increased in either dosed rats or mice of either sex. Significant (P<0.05)
decreases in tumor incidences were observed in male mice for hepatocellular carcinomas (18/50,
6/50, 9/50), for alveolar/bronchiolar adenomas or carcinomas (13/50, 6/50, 5/49), and for
follicular-cell adenomas of the thyroid gland (5/47, 0/46, 1/49).

Allyl isovalerate was not mutagenic for Salmonella typhimurium (tester strains TA 98, 100, 1535,
and 1537) with or without metabolic activation.

Under the conditions of these studies, allyl isovalerate was carcinogenic for F344/N rats and
B6C3F| mice, causing increased incidences of hematopoietic system neoplasms (mononuclear-cell
leukemia in male rats and lymphoma in female mice).

Allyl Isovalerate 8
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SUMMARY OF PEER REVIEW COMMENTS ON THE
CARCINOGENESIS STUDIES OF
ALLYL ISOVALERATE

On 22 September 1982 this technical report on the carcinogenesis studies of allyl isovalerate
underwent peer review by the National Toxicology Program Board of Scientific Counselors’ Techni-
cal Reports Review Subcommittee and associated Panel of Experts. This public review meeting
began at 9:00 a.m. in the Conference Center, Building 101, South Campus, National Institute of
Environmental Health Sciences, Research Triangle Park, North Carolina. The following precis
represents the critiques made by the principal reviewers, as well as comments from and discussion by
the Peer Review Panel, NTP staff, and attendees.

Dr. Schwetz, a principal reviewer for the report on the carcinogenesis studies of allyl isovalerate,
agreed with the conclusions that allyl isovalerate was carcinogenic for F344/N rats and B6C3F;
mice, causing increased incidences of hematopoietic system lesions (mononuclear-cell leukemia in
male rats and lymphoma in female mice). Allyl isovalerate was not mutagenic for Salmonelia
typhimurium tester strains TA98, 100, 1535, and 1537 (with or without metabolic activation using
preincubation suspension). Dr. Schwetz said the abstract should mention the significant decreases
observed in male mice of hepatocellular carcinomas, alveolar/ bronchiolar adenomas or carcinomas,
and follicular-cell adenomas of the thyroid. Dr. Schwetz observed that the historical control data
from the testing laboratory supported the positive findings for lymphomas in female mice and for
leukemia in male rats, but indicated an equivocal result for leukemias in male rats when the control
range across laboratories was considered. He also stated that the genital tract infection which caused
a significant number of deaths in female mice should be better defined and characterized in the results
section, and the possible impact on the outcome of the study in females should be discussed.

As a second principal reviewer, Dr. Vore agreed with the conclusion which separated incidences of
hematopoietic lesions in rats and mice. She mentioned the number of rats killed accidentally, the
number of female mice likely to have died of infections, and the fact that the maximum tolerated dose
appears not to have been attained.

As a third principal reviewer, Dr. Swenberg commented that for leukemias in male rats, the
incidence in high-dose animals was within the historical control range for all laboratories and
therefore probably not of ‘biological significance. With regard to lymphomas in female mice, the
findings were at best equivocal. He doubted the biological significance for squamous-cell papillomas
of the mouse stomach, preputial gland tumors in rats, and pancreatic adenomas in male rats. In sum,
he stated the opinion that there is little evidence of carcinogenicity with allyl isovalerate.

Dr. Huff, NTP, stated that the NTP policy was to compare dosed groups with (in order of
preference) i) concurrent controls, ii) laboratory specific historical controls, and iii) historical con-
trols across laboratories. Due to a considerable laboratory-to-laboratory variation, the NTP gener-
ally uses across laboratory historic rates only for rare tumors. The interlaboratory composite historic
control tumor data were, in Dr. Huff’s opinion, inappropriate for routine comparisons with individ-
ual carcinogenesis bioassays, and thus inappropriate for making interpretive evaluations. Compar-
ing the incidences of hematopoietic lesions in dosed rats and mice with both the concurrent controls
and the laboratory specific historic controls, Dr. Huff emphasized a clear dose response and a
high-dose effect in two (male rats and female mice) of the four experiments and some evidence of a
similar trend in the other two studies (female rats and male mice).

In further discussion, Dr. Elashoff said comparison of historical control data with concurrent
controls was difficult because adjusted incidences i.e., correction for survivorship, were used for
concurrent control comparisons but not for the historical controls. Dr. J. Haseman, NTP, said for
the data on allyl isovalerate, there was little variability with regard to leukemias in rats in other
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control groups from the same testing laboratory. [Statistical analyses utilizing historical control data
that adjust for differences in survival were done subsequent to the Peer Review meeting and are
shown in Appendix I, Table I3, Page 162.] Dr. Holland said the criteria for diagnosing leukemia may
vary tremendously from laboratory to laboratory. Thus, he would ignore the historical control data
in arriving at any decision about the merits, or lack thereof, of the findings on hematopoietic lesions.
There was discussion by Dr. E. McConnell, NTP, about appropriateness of combining leukemias
and lymphomas in rats for statistical purposes.

Dr. Schwetz moved that the report on the carcinogenesis studies of allyl isovalerate be accepted
subject to the written and verbal revisions discussed. Dr. Vore seconded the motion. The technical
report was approved by nine affirmative votes with one abstention (Dr. Holland).

13 Allyl Isovalerate
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ALLYL ISOVALERATE

CAS NO. 2835-39-4
CgH1402 Mol. Wt. 142.22

Allyl isovalerate, a synthetic fragrance and fla-
voring ingredient in use since the 1950s, may be
found in various products at the following con-
centrations: soap, 30 ppm; detergent, 3 ppm;
creams, 15 ppm; perfume, 50 ppm; nonalcoholic
beverages, 9 ppm; ice cream, 18 ppm; candy, 22
ppm; baked goods, 1548 ppm; and gelatins and
puddings, | ppm (Opdyke, 1977; Fenaroli, 1971).
A colorless liquid with an apple-like odor and
taste, allyl isovalerate is approved by the U.S.
Food and Drug Administration for use in foods
(U.S. CFR, 1979). Specific production figures
are not available, but U.S. production in 1980
exceeded 1,000 pounds (USITC, 1981).

An acute, oral LDsp value of 230 mg/kg has
been reported for rats of unspecified sex and
strain (Moreno, 1977).

Administered orally to rats for 10 days, allyl
isovalerate caused necrosis and fibrosis of the
liver at a dose of 60 mg/ kg body weight/day and
cell enlargement and bile duct proliferation at a
dose of 150 mg/kg/day (Drake, 1975). Similar
hepatic effects were observed in Osborne-Mendel
rats administered the closely related chemicals
allyl butyrate or allyl caproate at doses of 90 or
100 mg/kg (Hagan et al., 1967; Taylor et al.,
1964).

Metabolism

Allyl isovalerate is hydrolyzed in vivo to allyl
alcohol and isovaleric acid. Allyl alcohol is then
oxidized to acrolein (Drake, 1975); isovaleric
acid is converted in mice to isovaleryl-CoA (Holze
and Panten, 1979). The proposed metabolic pat-
tern of allyl isovalerate is illustrated in Figure 1.
Isovaleryl-CoA is produced during the catabo-
lism of leucine and thus is naturally present in
humans, rats, and mice (Cohn et al., 1978; Holze
and Panten, 1979; Goodman, 1977).

Allyl Isovalerate
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Allyl alcohol is a liver toxicant in rats (Butter-
worth et al., 1978). High levels of isovaleric acid
in the blood (found in humans with metabolic
defects) can produce vomiting and lethargy which
progress to coma, pancytopenia, and ketoacido-
sis (Cohn et al., 1978).

Acrolein reacts with glutathione to produce 2-
aldehydoethylglutathione, which is reduced to an
alcohol and excreted as the N-acetylcysteine con-
jugate (mercapturic acid). Conjugation of acro-
lein with glutathione occurs in rat liver in vivo
(Giles, 1979), but has not been demonstrated in
other tissues.

Patel et al. (1980) demonstrated the ability of
liver tissue from phenobarbital-pretreated rats to
metabolize allyl alcohol to acrolein and allylic
acid (2-propenoic acid). The characteristics of the
oxidation of allyl alcohol to acrolein were con-
sistent with catalysis by alcohol dehydrogenase,
while those of oxidation of acrolein to allylic acid
were consistent with catalysis by aldehyde dehy-
drogenase. Ally! alcohol and acrolein were also
shown to undergo hepatic microsomal oxidation
to the epoxides glycidol and glycidaldehyde (Patel
et al., 1980). These epoxides were subsequently
hydrolyzed to diols (glycerol, glyceraldehyde) or

-conjugated with glutathione. The products of the

latter reaction were not isolated or identified.

The conjugation of the reactive aldehyde acro-
lein with glutathione occurs in vitro in the absence
of enzyme mediation (Giles, 1979), but may be
catalyzed by glutathione transferases in vivo.
Conjugation of an allyl alcohol metabolite with
glutathione would appear to be a detoxication
reaction, as Hanson and Anders (1978) have
reported that diethyl maleate-induced depletion
of glutathione enhanced the lethal potency of
allyl alcohol in rats.
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Figure 1. Metabolism of Allyl Isovalerate
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The major toxic effect of the metabolite allyl
alcohol in rats is periportal hepatocellular necro-
sis, a lesion believed to be caused by acrolein, the
product of allyl alcohol oxidation (Rees and Tar-
low, 1967; Reid, 1972). The hepatotoxic effects of
allyl alcohol regress despite continued adminis-
tration, suggesting adaptation of the liver to the
presence of allyl alcohol or acrolein (Butterworth
et al., 1978; Lake et al., 1978). The mechanism of
the developed “resistence” to allyl alcohol is not
known.

Mutagenicity

Allyl isovalerate did not induce any mutagenic
response in Salmonella typhimurium tester strains
TA 98, 100, 1535, and 1537 (with or without
metabolic activation). Exogenous metabolic acti-
vation was provided by 9000 x g liver supernat-
ant (S-9) fractions from Aroclor 1254-induced
male Sprague-Dawley rats and male Syrian
hamsters (see Appendix J) (NTP, 1982). This
chemical is undergoing testing in Drosophila
melanogaster t0 determine sex-linked recessive
lethal mutations and reciprocal heritable trans-
locations.

Although the allyl isovalerate metabolite allyl
alcohol was mutagenic without activation in
Salmonella typhimurium (strain unspecified)
(Eder and Neudecker, 1978; Eder et al., 1980;
Ortali, 1977), the structurally similar allyl capro-
ate was not mutagenic in S. typhimurium TA 100
and TA 98, with or without microsomal activa-
tion (Oda et al., 1978). Allyl alcohol was shown
to be weakly mutagenic to S. typhimurium (TA
1535) in the presence of the 9,000 x g supernatant
fraction from Aroclor 1254-treated hamster liver,
and acrolein was demonstrated to be a direct-
acting mutagen in S. ryphimurium TA 98 (Lij-
insky and Andrews, 1980). The mutagenicity of
acrolein to S. typhimurium has been confirmed
by a second laboratory (NTP 1980), but acrolein
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failed to induce sex-linked recessive lethal muta-
tions in Drosophilia melanogaster (NTP,
1982c¢). In cultured Chinese hamster ovary cells,
acrolein induced both chromosome aberrations
and sister chromatid exchanges (NTP unpub-
lished results). The allyl alcohol metabolites gly-
cidol and glycidaldehyde are direct-acting
mutagens in S. typhimurium (McCann et al.,
1979). There is considerable evidence, therefore,
of genotoxic effects of purported allyl isovaler-
ate metabolites, but not of the parent ester.

Carcinogenicity

A lifetime carcinogenicity study using male
Fischer 344/N rats exposed to acrolein in drink-
ing water is currently in progress (IARC, 1981).
Inhalation of the respiratory tract irritant acro-
lein by hamsters at 4 ppm throughout their life-
times (5 days per week) failed to cause an
increase in tumors of the respiratory tract (Per-
sonal communication, Dr. P. Nettesheim, National
Institute of Environmental Health Sciences; Feron
and Kruysse, 1977). No information is currently
available concerning the carcinogenic effects of
oral administration. A literature survey on acro-
lein has been published (EPA, 1980).

Glycidaldehyde was reported to cause both
benign and malignant local tumors when applied
dermally to female Swiss mice throughout their
lifetime (IARC, 1976; Van Duuren et al., 1965,
1966, 1967a, 1967b). There is limited evidence,
therefore, for the carcinogenicity of one metabo-
lite of allyl isovalerate (glycidaldehyde); the car-
cinogenic potential of other metabolites (allyl
alcohol and acrolein) is currently under study
(IARC, 1981; personal communication, Lijinsky).

Allyl isovalerate was tested by the Bioassay
Program because of its use in food and cosmetics
and because this chemical had not been pre-
viously tested for long-term effects or for
potential carcinogenicity.
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II. MATERIALS AND METHODS: CHEMICAL ANALYSES

CHEMICAL ANALYSES

Food-grade allyl isovalerate was obtained from
Research Organics Chemical Corporation (Belle-
view, NJ) in three lots. Each lot was initially ana-
lyzed for purity and identity at Midwest Research
Institute (425 Volker Blvd., Kansas City, MO
64110); reanalysis of the bulk chemical and anal-
ysis of chemical/ vehicle mixtures were performed
at Southern Research Institute.

Lot No. 770217 was used for only the single-
dose studies, being unsuitable for further testing
because it contained 16.2% of the free acid and
79.7% of the ester. Lot No. A-634-F was used for
only the l14-day studies; titration analysis indi-
cated 94.7% of the ester and a small amount
(2.1%) of the free acid. Vapor-phase chromato-
graphy showed the presence of two notable
impurities that accounted for 3.9% and 2.3% of
the area of the major peak. Use of this lot was
discontinued when it was learned that the chemi-
cal had become contaminated with water and
had apparently partially hydrolyzed.

Lot No. R011777, used for both the 13-week
and 2-year studies, contained 95.6% of the ester
(by titration) (Appendix E) and almost no free
acid (0.37%). Vapor-phase chromatography indi-
cated the presence of an impurity profile similar
to that of Lot No. A-634-F, but with significantly
fewer impurities (1.7% and 1.5% for the two
major ones). No attempt was made to further
characterize these impurities. Elemental analyses
for carbon and hydrogen agreed with theoretical
values. The infrared, ultraviolet, and nuclear
magnetic resonance spectra were consistent with
the structure and indicated that the levels of
impurities were much lower than those found in
the other two lots.

Each lot was stored at 5°C in the dark and was
analyzed periodically at the bioassay laboratory
during the course of the gavage experiments.
Vapor-phase chromatography and infrared spec-
troscopy indicated that the purity of Lot No.
R011777 did not change during the period of the
studies.

DOSE PREPARATION

Allyl isovalerate was mixed with corn oil on a
weight to volume basis to produce the desired
concentration (Table 1). Rats received 5 ml/kg
and mice received 10 ml/kg body weight. In the
13-week and 2-year studies, allyl isovalerate/corn
oil mixtures were stored at 5°C at the bioassay
laboratory for no longer than 7 days.

Allyl isovalerate in corn oil (2% w/ v) was ana-
lyzed at Midwest Research Institute and was
found to be stable at room temperature for 7
days (Appendix F). One set of samples from the
13-week studies and selected (blind) samples
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from the 2-year studies of allyl isovalerate in corn
oil were analyzed periodically at Southern
Research Institute (Appendix G). Results of these
analyses and of referee analyses conducted at
MRI and at Raltech indicated that the samples
from the 13-week studies and all but three of the
mixtures analyzed from the 2-year studies were
within +10% of the target concentration. One
sample exceeded the optimum range (0.56-0.68
percent v/v) and two were below the acceptable
range; both were from the same mixture, and this
preparation was not used (Appendix G, Table
G2).



II. MATERIALS AND METHODS: SHORT-TERM STUDIES

SHORT-TERM STUDIES

Single-Dose Studies

Male and female F344/N rats and B6C3F,
mice (C57BL/6N x C3H/HeN MTV-) were
obtained from Charles River Breeding Laborato-
ries and held for approximately 2 weeks before
the test began. Animals were approximately 6
weeks old when placed on study.

Groups of five rats and five mice of each sex
were administered allyl isovalerate in corn oil by
gavage at a dose of 31, 62, 125, 250, or 500
mg/ kg body weight. No controls were used. All
animals were observed twice daily for mortality
for 14 days.

Animals were housed five per cage and received
water and feed ad libitum during the observation
period. Details of animal maintenance are pres-
ented in Table 1. Necropsies were not performed.

Fourteen-Day Studies

Male and female F344/N rats and B6C3F
mice were obtained from Charles River Breeding
Laboratories and held for approximately 2 weeks
before the study began. The animals were approx-
imately 6 weeks old when placed on study.

Groups of five males and five females of each
species were administered allyl isovalerate in
corn oil by gavage for 14 consecutive days at
daily doses of 0, 31, 62, 125, 250, or 500 mg/kg
body weight.

Animals were housed five per cage and received
water and feed ad libitum. Details of animal
maintenance are presented in Table 1. The rats
and mice were observed twice daily for mortality
and were weighed weekly. Necropsies were per-
formed on all animals.

Thirteen-Week Studies

Thirteen-week studies were conducted to eval-
uate the cumulative toxicity of allyl isovalerate
and to determine the doses to be used in the
2-year studies.

Four-week-old male and female F344/N rats

and B6C3F| mice were obtained from Harlan

Industries and observed for 16 days. Each species
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and sex was assigned to cages according to a
table of random numbers. Cages were then
assigned to control and dosed groups according
to another table of random numbers.

Rats and mice were housed five per cage in
polycarbonate cages (Table 1). Racks and filters
were replaced once every 2 weeks. Cages and
bedding were replaced twice per week. Water (via
an automatic watering system) and feed were
available ad libitum.

Groups of 10 rats and 10 mice of each sex were
administered allyl isovalerate in corn oil by gav-
age at doses of 0, 15, 31, 62, 125, or 250 mg/kg
body weight, five times per week for 13 weeks.

Animals were checked for mortality and signs
of morbidity twice daily. Those judged moribund
were killed and necropsied. Each animal was
given a clinical examination weekly, including
palpation for tissue masses or swelling. Body
weight data were collected weekly.

At the end of the 91-day study, survivors were
killed with carbon dioxide. Necropsies were per-
formed on all animals, unless precluded by auto-
lysis or cannibalization. The following tissues
were examined microscopically in control and
high-dose animals: grossly visible lesions, tissue
masses, abnormal lymph nodes, skin, mandibu-
lar lymph nodes, mammary gland, salivary gland,
thigh muscle, bone marrow, bone, thymus, tra-
chea, lungs and bronchi, heart, thyroid, parathy-
roid, esophagus, stomach, duodenum, jejunum,
ileumn, colon, mesenteric lymph nodes, liver, gall-
bladder (mice), pancreas, spleen, kidneys, adre-
nals, urinary bladder, seminal vesicles/ prostate/
testes or ovaries/uterus, brain, and pituitary.
Tissues were preserved in 10% neutral buffered
formalin, embedded in paraffin, sectioned, and
stained with hematoxylin and eosin.

In addition, the liver was examined histopa-
thologically in all groups except rats and mice of
each sex administered 15 mg/ kg allyl isovalerate
and female rats and male and female mice
administered 31 mg/kg; the stomachs from rats
and mice administered 125 mg/kg were also
examined histopathologically.
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II. MATERIALS AND METHODS: TWO-YEAR STUDIES

TWO-YEAR STUDIES

Study Design

Groups of 50 rats and 50 mice of each sex were
administered allyl isovalerate in corn oil by gav-
age at doses of 31 or 62 mg/kg body weight, 5
days per week for 103 weeks. Groups of 50 rats
and 50 mice of each sex received corn oil only
and served as vehicle controls.

Source and Specifications of Test Animals

Four-week-old rats and 5-week-old mice were
obtained from the Charles River Breeding Lab-
oratories and observed for 2 weeks. Animals
were produced under strict barrier conditions
through a contract with the NTP Carcinogenesis
Bioassay Program. Breeding starts for the foun-
dation colony at the production facility origi-
nated at the National Institutes of Health Repos-
itory. Animals shipped for Bioassay testing were
progeny of defined microbially associated par-
ents that were transferred from isolators to
barrier-maintained rooms. Animals were then
assigned by species and sex to cages according to
a table of random numbers. The cages were then
assigned to dosed and control groups according
to another table of random numbers.

A quality control skin grafting program has
been in effect since early 1968 to monitor the
genetic integrity of the inbred mice used to pro-
duce the hybrid B6C3F| test animal. In mid-
1981, data were obtained that showed incompat-
ibility between the NIH C3H reference colony
and the C3H colony from Charles River Breed-
ing Laboratories. In August 1981, inbred paren-
tal lines of mice were further tested for genetic
homogeneity via isozyme and protein electro-
phoregrams which demonstrate phenotype
expressions of known genetic loci. The C57BL/6
mice were homogeneous at all loci tested. Eighty-
five percent of C3H mice monitored were variant
at one to three loci, indicating some heteroge-
neity in the C3H line from this supplier. Never-
theless, the genome of this line is more homo-
geneous than that of random-bred stocks.

Male mice from the C3H colony and female
mice from the C57BL/6 colony were used as par-
ents for the hybrid B6C3F| mice used in this
bioassay. The influence of the potential genetic
non-uniformity in the hybrid mice on the bioas-
say results is not known. However, the bioassay
is valid, since matched concurrent controls were
included in the study.
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Animal Maintenance

Rats and mice were housed five per cage in
polycarbonate cages (Table 1). Cages and bed-
ding were replaced twice per week. Dosed feed,
control diets, and tap water were available ad
libitum.

The temperature in the animal rooms was 20°-
24°C and the humidity was 35%-70%. Fifteen
changes of room air per hour were provided.
Fluorescent lighting provided illumination 12
hours per day.

Clinical Examinations and Pathology

All animals were observed twice daily for signs
of morbidity or mortality. Clinical signs were
recorded when animals were weighed. Body
weights by cage were recorded every week for the
first 12 weeks and monthly thereafter. The mean
body weight of each group was calculated by di-
viding the total weight of all animals in the group
by the number of surviving animals in the group.
Moribund animals and animals that survived to
the end of the bioassay were killed using carbon
dioxide and necropsied.

Examinations for grossly visible lesions were
performed on major tissues or organs. Tissues
were preserved in 10% neutral buffered formalin,
embedded in paraffin, sectioned, and stained
with hematoxylin and eosin. The following were
examined microscopically: tissue masses, ab-
normal lymph nodes, skin, mandibular lymph
nodes, mammary gland, salivary gland, thigh
muscle, sciatic nerve, bone marrow, costochon-
dral junction (rib), thymus, larynx, trachea, lungs
and bronchi, heart, thyroid, parathyroid, esopha-
gus, stomach, duodenum, jejunum, ileum, colon,
mesenteric lymph nodes, liver, gallbladder (mice),
pancreas, spleen, kidneys, adrenals, urinary
bladder, seminal vesicles/ prostate/testes or ova-
ries/uterus, nasal cavity, brain, pituitary, and
spinal cord.

Necropsies were performed on all animals,
unless precluded by autolysis or cannibalization.
Thus, the number of animals from which partic-
ular organs or tissues were examined microscop-
ically varies and is not necessarily equal to the
number of animals that were placed on study in
each group.

The classification of neoplastic nodules was
done according to the recommendations of Squire
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and Levitt (1975), and the National Academy of
Sciences (1980). When the pathology examina-
tion 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 histotechniques were evaluated. All
tumor diagnoses, all target tissues, and all tissues
from a randomly selected 10 percent of the ani-
mals were evaluated by an experienced patholo-
gist. Slides of all target tissues and those about
which the original and quality assurance pathol-
ogists disagreed were submitted to the Chairper-
son of the Pathology Working Group (PWG) for
evaluation. Representative slides selected by the
PWG Chairperson were reviewed blindly by the
PWG’s members, expert in rodent pathology,
who reached a consensus and compared their
findings with the original diagnoses. When con-
flicts were found, the PWG sent the appropriate
slides and their comments to the original pathol-
ogist for review. (This procedure is described, in
part, by Maronpot and Boorman, in press.) The
final diagnosis represents a consensus of contrac-
tor pathologists and the NTP Pathology Work-
ing 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 (1975) extensions of Cox’s
methods for testing for a dose-related trend. All
reported P values for the survival analyses were
two-sided.

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
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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 number
of animals on which necropsies were performed.

For the statistical analysis of tumor incidence
data, two different methods of adjusting for
intercurrent mortality were employed. Each used
the classical method for combining contingency
tables developed by Mantel and Haenszel (1959).
Tests of significance included pairwise compari-
sons of high- and low-dose groups with controls
and tests for overall dose-response trends.

The first method of analysis assumed that all
tumors of a given type observed in animals dying
before the end of the study were “fatal™ i.e., they
either directly or indirectly caused the death of
the animal. According to this approach, the pro-
portions of tumor-bearing animals in the dosed
and control groups were compared at each point
in time at which an animal died with a tumor of
interest. The denominators of these proportions
were the total number of animals at risk in each
group. These resuits, including the data from
animals killed at the end of the study, were then
combined by the Mantel-Haenszel method 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 the terminal kill, and the
terminal kill period. The denominators of these
proportions were the number of animals on
which autopsies were performed during the time
interval. The individual time interval compari-
sons were then combined by the previously de-
scribed methods to obtain a single overall result.
(See Peto et al., 1980, for the computational
details of both methods.)

In addition to these tests, one other set of sta-
tistical analyses was carried out and reported in
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the tables analyzing primary tumors: the Fisher’s
exact test for pairwise comparisons and Cochran-
Armitage linear trend test for dose-response trends
(Armitage, 1971; Gart et al., 1979). These tests
were based on the overall proportion of tumor-
bearing animals. Reported P values for tumor
analyses are one-sided.
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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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TABLE 1. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS OF SHORT-TERM AND TWO-YEAR STUDIES

Single-Dose Studies

Fourteen-Day Studies

Thirteen-Week Studies

Two-Year Studies

Experimental Design

Size of Test Groups

Doses

Duration of Dosing

Type and
Frequency
of Observation

Necropsy and
Histologic
Examination

5 males and 5 females
of each species

31, 62, 125, 250, or
500 mg/ kg body weight
in corn oil by gavage

Single dose

Observed twice daily
for mortality and
signs of morbidity

None’

5 males and 5 females
of each species

0, 31, 62, 125, 250, or
500 mg/ kg body weight
in corn oil by gavage

14 (consecutive) days

Same as single-dose
study

Necropsies performed
on all animals

10 males and 10 females
of each species

0, 15, 31, 62, 125, or
250 mg/ kg body weight
in corn oil by gavage

13 weeks (5 days/week)

Observed twice daily
for mortality and
signs of morbidity;
weighed weekly

Necrospies performed on
all animals; following
tissues examined histo-
logically in control and
high-dose groups: brain,
pituitary, salivary
glands, esophagus,
mandibular lymph nodes,
thymus, spleen, heart,
thyroid, parathyroid,
trachea, lungs, and
bronchi, stomach, liver,
large and small intes-
tines, pancreas, mesen-
teric lymph nodes, semi-
nal vesicles/ prostate/
testes or ovaries/ uterus,
mammary gland, skin, bone,
bone marrow, thigh muscle,
kidney, urinary bladder,
adrenal glands, gall-
bladder (mice), gross

50 males and 50 females
of each species

0, 31, or 62 mg/ kg body
weight in corn oil by
gavage

103 weeks (5 days/week)

Observed twice daily

for mortality and

signs of morbidity;
weighed weekly for

first 12 weeks and monthly
thereafter

Necrospies performed on
all animals; following
tissues examined in all
groups: tissue masses,
abnormal lymph nodes,
skin, mandibular lymph
nodes, mammary gland,
salivary gland, thigh
muscle, sciatic nerve,
bone marrow, costochon-
drial junction (rib),
thymus, larynx, trachea,
lungs and bronchi, heart,
thyroid, parathyroid,
esophagus, stomach,
duodenum, jejunum, ileum,
colon, mesenteric lymph
nodes, liver, gall bladder
(mice), pancreas, spleen,
kidneys, adrenal glands,
urinary bladder, seminal
vesicles/ prostate/ testes
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TABLE 1. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS OF SHORT-TERM AND TWO-YEAR STUDIES (Continued)

Single-Dose Studies

Fourteen-Day Studies

Thirteen-Week Studies

Two-Year Studies

Necropsy and Histologic
Examination (continued)

Animals and Animal Maintenance

Species
Animal Source

Time Held Before
Start of Test

Age When Placed
on Study

Age When Killed

Method of Animal
Distribution

F344/N rats; B6C3F| mice

Charles River
Breeding Laboratories
{Portage, M

2 weeks
6 weeks
8 weeks

Animals assigned by

species and sex to

cages according to

a table of random

numbers. Cages were

then assigned to

control and dosed

groups according to another
table of random

numbers

F344/N rats; B6C3F mice

Charles River
Breeding Laboratories

2 weeks

6 weeks

8 weeks

Sames as single-dose
study

lesions, tissue masses,

and abnormal lymph nodes;
the liver of female rats

and male and female mice
administered 62 or 125 mg/kg
and of male rats administered
31, 62, or 125 mg/kg

was also examined histologi-
cally; stomach examined in
rats and mice adminis-

tered 125 mg/ kg

F344/N rats; B6C3F| mice

Harlan Industries
(Indianapolis, IN)

16 days

6 weeks

20 weeks

Same as single-dose
study

or ovaries/ uterus, nasal
cavity, brain, pituitary,
and spinal cord

F344/N rats; B6C3F| mice

Charles River Breeding
Laboratories

2 weeks

Rats: 46 days
Mice: 50 days

Rats: 112-114 weeks
Mice: 112-114 weeks

Same as single-dose
study
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TABLE 1. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS OF SHORT-TERM AND TWO-YEAR STUDIES (Continued)

Single-Dose Studies

Fourteen-Day Studies

Thirteen-Week Studies

Two-Year Studies

Feed

Bedding

Water

Cages

Cage Filters

Animals per Cage

Animal Room
Environment

Other Chemical or
Test in Same Room

Chemical/Vehicle

Preparation

Maximum Storage Time

Storage Conditions

Wayne Lab-Blox® pel-
lets, Allied Mills,
Inc. (Chicago, IL)

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

Edstrom automatic
watering system,
(Waterford, WI)

Polycarbonate, Lab
Products (Garfield, NJ)

Reemay spun-bonded
polyester filters,
Snow Filtration
(Cincinnatti, OH)

Five

21°-23°C; 309%-60%
relative humidity; room
air changed 15 times
per hour; 9 hours of
fluorescent light per
day

None

Allyl isovalerate
was mixed with
Mazola® corn oil

Same as single-dose
study

Same as single-dose
study or sawdust,

PWI, Inc. (Louisville, KY)

Same as single-dose
study

Polycarbonate

Same as single-dose
study

Five

Same as single-dose
study

None

Same as single-dose

study

3 days
21°-23°C

Same as single-dose
study

Same as single-dose
study

Same as single-dose
study

Polycarbonate

Same as single-dose
study

Five

Same as single-dose
study

None

Same as single-dose

study

1 week
5°C

Same as single-dose
study

Same as single-dose
study

Same as single-dose

study

Polycarbonate

Same as single-dose
study

Five

20°-24°C; 35%-70%
relative humidity; room
air changed 15 times per
hour; 12 hours of fluores-
cent light per day

None

Same as single-dose

study

1 week

5°C in amber bottles
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III. RESULTS

RATS

SHORT-TERM STUDIES
Single-Dose Studies
Fourteen-Day Studies
Thirteen-Week Studies

TWO-YEAR STUDIES
Body Weights and Clinical Signs
Survival
Pathology and Statistical Analyses of Results
MICE

SHORT-TERM STUDIES
Single-Dose Studies
Fourteen-Day Studies
Thirteen-Week Studies

TWO-YEAR STUDIES
Body Weights and Clinical Signs
Survival

Pathology and Statistical Analyses of Results
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III. RESULTS: RATS—=SHORT-TERM STUDIES

SHORT-TERM STUDIES

Single-Dose Studies

One male and two females receiving 500 mg/ kg
died. Deaths occurred on day 2 (one male and
one female) and day 3 (one female). Decreased
activity and ruffled fur were observed in all
animals that received 500 mg/kg; these effects
were considered to be compound related.

Fourteen-Day Studies

All rats that received 500 mg/ kg were dead by
the afternoon of day 2 (Table 2). Two males and
two females administered 250 mg/kg also died.

Mean body weights relative to controls were
depressed by 23% in male rats administered 250
mg/kg and by 13% in female rats that received
250 mg/kg. Other groups had comparable final
body weights.

Inactivity, labored breathing, diarrhea, and
ruffled fur were seen in male and female rats
administered 250 or 500 mg/kg; these effects
were considered to be compound related. At
necropsy, grossly visible dark red areas were
observed on the stomach wall of 3/5 males and
3/5 females that received 500 mg/kg.

TABLE 2. SURVIVAL AND MEAN BODY WEIGHTS OF RATS ADMINISTERED ALLYL

ISOVALERATE BY GAVAGE FOR 14 DAYS

Mean Body Weight (grams)

Body Weight
Relative to

Dose Controls (c¢)
(mg/kg) Survival (a) Initial Final Change (b) (percent)
Males

0 5/5 1192+ 66 1706+ 9.3 +514+37
31 5/5 113.6 £ 5.1 1852+ 11.3 +716+68 + 8.6
62 5/5 1202+ 7.6 1710+ 84 +508 1.4 -02
125 5/5 1142 +35 1616+ 59 +474+46 -53
250 3/5 105.0 £ 3.6 1313+ 2.7 +263+62 -23.0
500 0/5 (d) (d) (d)
Females
0 5/5 96.6 + 4.1 1294 + 43 +328+ 1.1
31 5/5 1022+16 1330+ 2.5 +308=+19 + 2.8
62 5/5 934140 1192+ 5.0 +258+1.2 -79
125 5/5 974129 1252+ 5.1 +278+28 -32
250 3/5 983+ 1.7 1120+ 5.5 +13.7+£66 -13.4
500 0/5 (d) (d) (d)

Allyl Isovalerate

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

the end of the study.

(b) Mean weight change of the survivors of the group + standard error of the mean
(¢) Weight of the dosed group relative to that of the controls B
Weight (Dosed Group) ~ Weight (Control Group)

Weight (Control Group)
(d) No data are presented due to the 1009 mortality.

30

x 100



III. RESULTS: RATS—SHORT-TERM STUDIES

Thirteen-Week Studies gains relative to controls were depressed 14% in
male rats that received 125 mg/kg and 16% in

All 10 males and 4/10 females that received female rats that received 250 mg/kg. Final body
250 mg/kg died (Table 3). Mean body weight weights were comparable between other groups.

TABLE 3. SURVIVAL AND MEAN BODY WEIGHTS OF RATS ADMINISTERED ALLYL
ISOVALERATE BY GAVAGE FOR 13 WEEKS

Body Weight

Mean Body Weight (grams) Relative to
Dose Controls (c)
(mg/kg) Survival (a) Initial Final Change (b) {percent)
Males
0 10/10 109.7 £ 3.0 304.1 + 88 +194.4 + 8.1
15 10/10 107.8 £3.2 3007273 +1929 6.2 - L
31 10/10 106.0 + 3.4 2987 £7.5 +1927£6.5 - 1.8
62 10/10 106.7 £ 3.0 2829+ 3.5 +1762 £ 3.4 -70
125 10/10 1093 +£39 261.8+£69 +1525£5.0 -13.9
250 0/10 (d) fe) (e) (e)
Females
0 10/ 10 914 +23 1747 £ 39 +833+35
15 10/10 91.6 £ 3.1 1784+ 5.0 +868+26 + 2.1
31 10/10 90.7+25 1698 £ 39 +79.11£26 -28
62 10/10 935+£3.0 1748 + 3.4 +81.3+3.1 0.0
125 10/10 893+ 3.1 1678 +7.3 +785+44 -39
250 6/10 (f) 878 2.1 1465+ 7.5 +587+66 -16.1

(a) Number surviving/number initially in the group. All calculations are based on those animals surviving to
the end of the study.
(b) Mean weight change of the survivors of the group + standard error of the mean
(¢) Weight of the dosed group relative to that of the controls B
Weight (Dosed Group) - Weight (Control Group)

x 100
Weight (Control Group)

(d) Deaths occurred during weeks 6-13.
(e) No data are presented due to the 100% mortality.
(/) Deaths occurred during weeks 6, 9, 11, and 12.
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III. RESULTS: RATS—SHORT-TERM STUDIES

Male and female rats administered 250 mg/ kg
were inactive after dosing and the fur in the pel-
vic area was yellow. These effects were related to
administration of allyl isovalerate. The following
dose-related effects were observed in male and
female rats at necropsy: thickening of the intesti-
nal wall, redness of the mucosal surfaces of the
intestines and urinary bladder, and enlargement
of the internal lymph nodes and adrenal glands,
however, no lesions were identified histopatho-
logically at these sites. Histopathologic examina-
tion revealed the following compound-related
liver lesions in rats administered 250 mg/ kg: mul-

tifocal coagulative necrosis (7/10 males and 5/9
females), cholangiofibrosis (6/10 males and 1/9
females), bile duct hyperplasia (7/10 males and
8/9 females), and nodular hyperplasia (2/ 10 males
and 7/9 females). Liver lesions were observed in
other dosed groups (particularly in males and
females receiving 125 mg/kg) and are presented
in Table 4.

Because of the depression in mean body weight
gain and because of the liver lesions observed in
the 13-week studies, doses of 31 and 62 mg/kg
were set for rats on the 2-year study.

TABLE 4. NUMBERS OF F344/N RATS WITH LIVER LESIONS IN THE 13-WEEK STUDY

Dose (mg/kg)

Males Females
0 31 62 125 250 0 62 125 250
Number of animals 10 10 10 10 10 10 10 10 9
examined
Diagnosis
Coagulative necrosis 0 0 0 0 7 0 0 0 5
{multi-focal)
Cholangiofibrosis 0 0 0 0 6 0 0 0 1
Bile duct hyperplasia 0 0 0 3 7 0 0 4 8
Nodular hyperplasia 0 0 0 0 2 0 0 0 7
Cytoplasmic vacuolation 6 9 7 9 0 0 0 1 1
Basophilic cytoplasmic 0 0 1 8 0 0 0 7 0

change
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III. RESULTS: RATS—TWO-YEAR STUDIES

TWO-YEAR STUDIES

Body Weights and Clinical Signs

There were no remarkable effects of allyl iso-
valerate on body weights. Throughout the second
year of the study, mean body weights of low-dose
male rats were higher than those for the controls

500

(Figure 2 and Table 5). Mean body weight gains
for high-dose males were lower than those for the
controls until week 93. After week 70, mean body
weights of low- and high-dose female rats were
higher than those of the controls. No other
compound-related clinical signs were observed.
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Figure 2. Growth Curves for Rats Administered Allyl Isovalerate in Corn Qil by Gavage
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TABLE 5. CUMULATIVE MEAN BODY WEIGHT CHANGE (RELATIVE TO CONTROLS) OF RATS
ADMINISTERED ALLYL ISOVALERATE BY GAVAGE FOR 2 YEARS

Cumulative Mean Body Weight Change

Weight Change Relative

Week (grams) to Controls (percent) (a)
No. Control Low Dose High Dose Low Dose High Dose
Males
0 154 (b) 151 (b) 153 (b)
1 37 38 33 +3 -11
22 221 233 203 +5 -8
41 278 291 253 +5 -9
59 307 326 286 +6 -7
80 321 ' 342 309 +7 -4
101 289 313 302 +8 + 4
Final Body
Weights 443 464 455 +5 (¢) + 3 ()
Females
0 119 (b) 115 (b) 117 (h)
1 21 23 22 +10 +5
22 87 92 94 + 6 + 8
41 115 124 122 + 8 + 6
59 141 155 155 +10 +10
80 172 193 196 +12 +14
101 176 208 212 +18 +20
Final Body
Weights 295 323 329 +9 () +12 (¢)

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

Weight Change (Control Group)

(b) Initial Weight

(¢) Final body weight relative to controls (percent)

Survival

Estimates of the probabilities of survival of
male and female rats administered allyl isovaler-
ate by gavage at doses of 0, 31, or 62 mg/ kg body
weight are shown by the Kaplan and Meier
curves in Figure 3. No significant differences in
survival were observed between any groups of
male rats or of female rats.

In male rats, 34/50 (689%) of the controls,
30/50 (60%) of the low-dose, and 28/ 50 (56%) of
the high-dose group lived to the end of the study
at 105-107 weeks. In female rats, 38/50 (76%) of
the controls, 36/50 (72%) of the low-dose, and

Allyl Isovalerate
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29/50 (58%) of the high-dose group lived to the
end of the study at 105-107 weeks. The survival
data include one male and one female control
animal that died during the termination period of
the study. For the statistical evaluation of tumor
incidence, these animals have been pooled with
those killed at the end of the study.

Three control males, four low-dose males, four
high-dose males, one low-dose female, and two
high-dose females were accidentally killed. These
14 animals were censored from the statistical
analysis of survival; they are included in the
curve depicting the probability of survival (Fig-
ure 3) only until the time of death.
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III. RESULTS: RATS—TWO-YEAR STUDIES

Pathology and Statistical Analyses of
Results

Histopathologic findings on neoplasms in rats
are summarized in Appendix A, Tables Al and
A2; Appendix Tables A3 and A4 give the survi-
val and tumor status for individual male and
female rats. Findings on nonneoplastic lesions
are summarized in Appendix C, Tables Cl and
C2. Historical incidences of tumors in control
animals are listed in Appendix H. Appendix K,
Tables K1 and K2, contain the statistical analyses
of those primary tumors that occurred with an
incidence of at least 5% in one of the three
groups. The statistical analyses used are dis-

cussed in Chapter 11, (Data Recording and Sta-
tistical Methods) and Appendix K (footnotes).

Hematopoietic System: A significant positive
trend was observed in the incidence of male rats
with mononuclear-cell leukemia (referred to as
monocytic leukemia in Appendix A), and the
results of the pairwise comparison between the
control and high-dose groups were statistically
significant. A statistically significant trend was
observed in the incidence of female rats with
leukemia. Additionally, two other high-dose male
rats and one control and one high-dose female
rat had lymphomas.

TABLE 6. INCIDENCES OF HEMATOPOIETIC TUMORS IN F344/N RATS

Vehicle 31 62
Control mg/kg mg/kg
Males
Leukemia
Overall Incidence 1/50 (29%) 4/50 (89¢) 7/50 (149%})
Adjusted Incidence 2.8% 10.9¢ 22.0%
Terminal Incidence 0/34 (0%) 0/30 (09) 4/28 (149%)
Life Table Test P=0.015 P=0.183 P=0.022
Incidental Tumor Test P=0.023 P=0.482 P=0.044
Cochran-Armitage Trend,
Fisher Exact Tests P=0.021 P=0.181 P=0.030
Females
Leukemia
Overall Incidence 4750 (8%7) 650 (1267) 9/49 (18%)
Adjusted Incidence 9.9% 15.1% 22.8%
Terminal Incidence 3/38 (8% 4:36 (119%) 2/29 (7%)
Life Table Test P=0.050 P=0.354 P=0.075
Incidental Tumor Test P=0.173 P=0.474 P=0.265
Cochran-Armitage Trend,
Fisher Exact Tests P=0.082 P=0.370 P=0.109
Preputial Gland: The incidences of low-dose than those in the controls. However, results of
male rats with adenomas alone or with adenomas comparisons between the control and the high-
or carcinomas combined were significantly higher dose groups were not statistically significant.
Allyl Isovalerate 36



TABLE 7. INCIDENCES OF PREPUTIAL GLAND TUMORS IN MALE F344/N RATS

Vehicle 3 62
Control mg/kg mg/kg
Adenoma
Overall Incidence 0/50 (0%) 4,50 (8%%) 1/50 (2%)
Adjusted Incidence 0.0% 13.3% 3.6%
Terminal Incidence 0/34 (0%) 4/30 (139%) 1/28 (49%)
Life Table Test P=0.322 P=0.048 P=0.461
Incidental Tumor Test P=0.322 P=0.048 P=0.461
Cochran-Armitage Trend,
Fisher Exact Tests P=0.390 P=0.059 P=0.500
Adenoma or Carcinoma
Overall Incidence 0/50 (0%) 5/50 (10%) 2/50 (4%)
Adjusted Incidence 0.0% 16.7% 7.1%
Terminal Incidence 0/34 (0%) 5730 (17%) 2/28 (7%)
Life Table Test P=0.175 P=0.023 P=0.196
Incidental Tumor Test P=0.175 P=0.023 P=0.196
Cochran-Armitage Trend,
Fisher Exact Tests P=0.238 P=0.028 P=0.247

Pancreas: Acinar-cell adenomas were observed
in 1/50(2%) control males, 4/50(8%) low-dose
males, and 2/50(4%) high-dose males. These
incidences were not statistically significant.
Atrophy of the pancreas was increased slightly in
the 62 mg/ kg male rats (Appendix C, Table C1).

Liver: Several nonneoplastic lesions were
observed in dosed male and female rats at inci-
dences higher than those seen in the controls
(Table 8). Enlarged hepatocytes around portal
triads were observed in the low-dose animals.
The cytomegalic changes in the affected hepato-
cytes included enlarged nuclei, increased cyto-
plasm, and slightly increased numbers of eosino-
phils in adjacent tissues. The composition of the

lesion varied from only a few cells around portal
triads to altered cells that extended midway to
the central vein. Mild periportal fibrosis was
observed in the livers of low-dose male and
female rats. Yellow/ green-staining granular pig-
ment accumulated in the fibrous tissue in the
periportal areas and was occasionally observed in
cells lining the sinusoids. Extensive periportal
fibrosis, with fibrous bands connecting portal
areas, was observed in livers of some high-dose
male and female rats. A few lymphocytes occa-
sionally accumulated in this periportal area. Nar-
row rims of cytomegalic hepatocytes encircled
the fibrous areas.

The occurrences of liver neoplasms were not
different between groups.

TABLE 8. INCIDENCES OF F344/N RATS WITH NEOPLASTIC AND NONNEOPLASTIC LESIONS IN
THE LIVER IN THE 2-YEAR STUDY

Males Females
Low High Low High
Control Dose Dose Control Dose Dose
No. of animals examined 50 50 50 50 S0 49
Cholangiofibrosis 0 f 5 0 0 4
Cirrhosis 0 2 5 0 0 8
Focal Necrosis 1 2 7 0 2 4
Fatty Metamorphosis 3 2 8 0 3 5
Nodular Regeneration 0 5 8 ] 3 8
Cytoplasmic Vacuolization 15 9 22 3 2 18
Pigmentation 0 0 ] 0 1 2
Neoplastic Nodule I 1 2 I 1 0
Hepatocellular Carcinoma 0 | 1 0 0 0
37
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III. RESULTS: RATS—TWO-YEAR STUDIES

Eye: Retinopathy and cataracts were observed
in increased incidences in high-dose males and
low-dose females.

These findings were not considered to be
related to the administration of allyl isovalerate
because high incidences of retinopathy and
cataracts in male and female rats at this labora-

tory have been previously correlated with the
proximity of the animals to fluorescent light. In
this study, the groups with high incidences of
retinopathy and cataracts were housed in the
uppermost racks—those closest to the fluores-
cent lights (Chignell et al., 1981; Greenman et
al., 1982).

INCIDENCES OF RETINOPATHY AND CATARACTS IN F344/N RATS

Males Females
Low High Low High
Control Dose Dose Control Dose Dose
Retinopathy 1/50 (2%)  0/50 (0%) 21/50 (42%) 4/50 (8%) 21/50 (42%) 2/49 (4%)
Cataracts 1/50 %)  0/50 (09%) 21/50 (42%) 1/50 2%) 19/50 (38%) 2/49 (4%)

Pituitary: The incidences of low-dose male rats
with adenomas were significantly lower than the
incidence in the controls, and a statistically signif-
icant negative trend was observed. The inciden-

ces of dosed female rats with this tumor were not
statistically significant in comparison with con-
trols (13/44; 17/49; 13/48).

TABLE 9. INCIDENCES OF PITUITARY ADENOMAS IN MALE F344/N RATS

Vehicle 31 62

Control mg/kg mg/kg
Overall Incidence 14/49 (29%) 5/46 (119%) 9/49 (18%)
Adjusted Incidence 37.5% 15.3% 24 8%
Terminal Incidence 11/34 (32%) 4/28 (14%) 3727 (11%)
Life Table Test P=0.23IN P=0.037N P=0.315N
Incidental Tumor Test P=0.04IN P=0.032N P=0.048N
Cochran-Armitage Trend,

Fisher Exact Tests P=0.125N P=0.028N P=0.170N

Thyroid: Low-dose male rats had a signifi-
cantly (P<0.05) lower incidence of C-cell carci-
nomas than did the controls (control, 6/50; low-
dose, 0/47; high-dose, 3/47). The results of the
trend tests and the comparison of control versus
high-dose incidences were not significant. The
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combined incidence of low-dose male rats with
either C-cell adenomas or carcinomas was not
significant (control, 10/50; low-dose, 7/47; high-
dose, 5/47). These tumors were not seen in
female rats in statistically significant proportions
(control, 4/48; low-dose, 8/ 50; high-dose, 5/46).



I11. RESULTS: MICE—SHORT-TERM STUDIES

SHORT-TERM STUDIES

Single-Dose Studies

Two males and one female administered 500
mg/ kg died. Deashs occurred on day 2 (one male
and one female) and day 3 (one male). Slight
inactivity, ruffled fur, and yellowish feces were
observed in mice that received 500 mg/ kg; these
effects were considered to be related to adminis-
tration of allyl isovalerate.

Fourteen-Day Studies

All male and female mice that received 500
mg/kg were dead by the afternoon of day 2
(Table 10). Inactivity and ruffled fur were seen in
mice administered 250 or 500 mg/kg, and these
effects were considered to be compound related.
Male mice that received 250 mg/kg gained no
weight. Body weight differences at the end of the
study were comparable among groups.

TABLE 10. SURVIVAL AND MEAN BODY WEIGHTS OF MICE ADMINISTERED ALLYL
ISOVALERATE BY GAVAGE FOR 14 DAYS

Body Weight

Mean Body Weight (grams) Relative to
Dose Survival Controls (¢)
(mg/kg) (a) Initial Final Change (b) (percent)
Males
0 5/8 234+07 254+ 10 +20+04
31 5/5 252106 268+£09 +1.6+04 +5.5
62 5/5 258207 272+0.6 +14+04 +7.1
125 5/5 234113 248+ 1.3 +1410.2 -24
250 5/5 252+05 252+05 0.0x03 038
500 0/5 {d) (d) (d)
Females
0 5/5 184 +0.2 208 £ 0.6 +24+0.5
31 5/5 182102 204+0.2 +22+02 -1.9
62 5/5 192+02 19.6 £ 0.2 +04 +0.4 -5.8
125 5/5 19003 20605 +1.6£02 -1.0
250 5/5 184104 202+02 +1.8+02 29
500 0/5 (d) (d) (d)
(a) Number surviving/ number initially in the group.
(b) Mean weight change of the group + standard error of the mean.
(¢) Weight of the dosed group relative to that of the controls =
Weight (Dosed Group) - Weight (Control Group)
x 100

Weight (Control Group)

(d) No data are presented due to the 100% mortality.
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III. RESULTS: MICE—~SHORT-TERM STUDIES

Thirteen-Week Studies

Five of 10 males and 6/ 10 females that received
250 mg/kg died (Table 11). All but one of these
deaths (a female) were considered to be com-
pound related. The deaths occurring in other
groups were caused by gavage error. Final body
weights among control and dosed groups were
comparable; for male rats, the 125 and 250
mg/ kg groups weighed 10% less than controls.

Male and female mice administered 125 or 250
mg/ kg were apparently less active after dosing.
The following compound-related effects (Table
12) were observed at necropsy or during histopa-
thologic examination in animals that received
250 mg/kg: “thickening” of the wall of the uri-
nary bladder (2/10 males, 2/10 females), “thick-
ening” of the mucosa of the stomach (6/ 10 males,
2/10 females), ulcerative inflammation of the

stomach (2/10 males, 3/10 females), coagulative
necrosis of the liver (3/ 10 males, 2/10 females),
and cytoplasmic vacuolization of the liver (2/10
males). The following lesions were observed in
mice that received 125 mg/kg: “thickening” of
the stomach wall (3/10 males, 2/10 females),
“thickening” of the urinary bladder wall (3/10
males, 1/10 females), and “th’ckening” of the
wall of the small intestine (3/10 females).

No compound-related histopathologic effects
on the liver, stomach, or bladder were seen in
mice from other groups.

As a result of the weight gain depression and
the gross or histologic toxic effects observed at
necropsy in mice administered 125 mg/kg or
higher, doses of 31 and 62 mg/ kg were selected
for mice on the 2-year study.

TABLE 11. SURVIVAL AND MEAN BODY WEIGHTS OF MICE ADMINISTERED ALLYL
ISOVALERATE BY GAVAGE FOR 13 WEEKS

Mean Body Weight (grams)

Weight
Relative to

Dose Survival Controls (¢)
(mg/kg) (a) Initial Final Change (b) (percent)
Males

0 10/10 249+ 08 37312 +124 £ 0.6

15 10:10 246104 360 1.0 +11.4+£1.0 -35
31 1010 243105 35507 +11.2+£0.7 -4.8
62 9/10 (d) 244+ 08 353212 +109 0.5 -54
125 10/ 10 22703 338+08 +11.1 £0.7 -94
250 S5/10 (e) 242 +07 338+ 14 +96+09 -94

Females

0 10/10 18.1 £ 0.4 26.5+ 0.6 84+03

15 8/10 (d) 183204 26.5+0.5 82106 0.0
31 9/10 (d) 18205 266 £ 1.0 84107 +04
62 10/ 10 184 £04 250+ 0.6 6.6+03 -57
125 710 (d) 189 £ 0.8 254009 65+08 -42
250 410 (1) 180+0.7 27810 9.8+£0.5 +49

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

the end of the study.

(b) Mean weight change of the survivors of the group + standard error of the mean.
(¢) Weight of the dosed group relative to that of the controls B
Weight (Dosed Group) - Weight (Control Group)

Weight (Control Group)

(d) Deaths were the result of gavage error.

x 100

(e) Two deaths occurred during week | and three deaths occurred during week [1.
(f) Five deaths occurred during week 1, a death during week 13 was the result of gavage error.
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TABLE 12. NUMBERS OF MICE WITH LESIONS IN THE 13-WEEK STUDY

Dose (mg/kg)

Males Females

Lesion 0 62 125 250 0 62 125 250
Numbers of animals 10 10 10 10 10 10 10 10

examined

Diagnosis
Coagulative necrosis

in the liver 0 0 0 3 0 0 0 2
Cytoplasmic vacuolization

in the liver 0 0 0 2 0 0 0 0
Thickened urinary

bladder wall 0 0 3 2 0 0 1 2
Thickened stomach mucosa 0 0 3 6 0 0 2 2
Ulcerative inflammation of

stomach 0 0 0 2 0 0 0 3
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III. RESULTS: MICE~TWO-YEAR STUDIES

TWO-YEAR STUDIES

Body Weights and Clinical Signs

After week 20, mean body weights of dosed
male mice were higher than those of the controls
(Figure 4 and Table 13). After week 30, mean
body weights of low-dose female mice were lower
than those of controls; and after week 70, mean

body weights of high-dose females were slightly
lower than the control values. No other com-
pound-related clinical signs were observed. Except
for the low-dose females, with final body weights
16% lower than those of controls, the dosed and
control groups had comparable body weights.
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TABLE 13. CUMULATIVE MEAN BODY WEIGHT CHANGE (RELATIVE TO CONTROLS) OF MICE
ADMINISTERED ALLYL ISOVALERATE BY GAVAGE FOR 2 YEARS

Cumulative Mean Body Weight Change

Weight Change Relative

Week (grams) to Controls (b) (Percent)
No. Control Low Dose High Dose Low Dose High Dose
Males
0 24 (b) 24 (b) 24 (b)
1 2 2 2 0 0
22 16 18 18 +13 +13
41 21 22 23 +5 +10
59 24 26 26 + 8 + 8
80 23 25 26 +9 +13
101 19 19 21 0 +11
Final Body
Weights 43 43 45 0 (¢) + 5 ()
Females
0 19 (b) 18 (b) 18 (b)
1 2 3 2 +50 0
22 13 13 13 0 0
41 18 16 19 -1t +6
59 23 19 24 -17 +4
80 28 22 27 21 -4
101 25 19 23 -24 -8
Final Body
Weights 44 37 41 -16 (¢) -7()

(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)

(b) Initial weight

(¢) Final body weight relative to controls (percent)

Survival

Estimates of the probabilities of survival of
male and female mice administered allyl isoval-
erate at doses of 0, 31, and 62 mg/ kg body weight
are shown by the Kaplan and Meier curves in
Figure 5. Overall survival of low-dose female
mice was significantly lower (P=0.001) than that
of the controls; this difference became apparent
after about week 90. No other significant differ-
ences in survival were observed between any
groups of either sex. Two control males, two
low-dose males, six high-dose males, one low-
dose female, and one high-dose female were
accidentally killed. These 12 animals were cen-
sored from the statistical analysis of survival;
they are included in the curve depicting probabil-

43

ity of survival (Figure 5) only until the time of
death.

In male mice, 29/50 (58%) of the controls,
31/50 (62%) of the low-dose, and 31/50 (62%) of
the high-dose group lived to the termination
period of the study at 105-107 weeks. In female
mice, 32/50 (64%) of the controls, 17/50 (34%) of
the low-dose, and 24/50 (48%) of the high-dose
group lived to the termination period of the study
at 105-107 weeks. The survival data include one
control and one low-dose female that died during
the termination period of the study. For statisti- -
cal evaluation of tumor incidences, these animals
have been pooled with those killed at the end of
the study. The probable cause of death of many
female mice was a suppurative lesion of the ova-
ries/ uterus which often spread to other areas in
the abdominal cavity.
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III. RESULTS: MICE~TWO-YEAR STUDIES

Pathology and Statistical Analyses of
Results

Histopathologic findings on neoplasms in mice
are summarized in Appendix B, Tables Bl and
B2; Appendix Tables B3 and B4 give the survival
and tumor status for individual male and female
mice. Findings on nonneoplastic lesions are sum-
marized in Appendix D, Tables D1 and D2, His-
torical incidences of tumors in control animals
are listed in Appendix H. Appendix K, Tables
K3 and K4, contain the statistical analyses of
those primary tumors that occurred with an inci-
dence of at least 5% in one of the three groups.
The statistical analyses used are discussed in

Chapter II (Data Recording and Statistical
Methods) and Appendix K (footnotes).

Hematopoietic System: A statistically signifi-
cant positive trend was seen in the incidences of
female mice with malignant lymphomas (all types),
and the incidence in the high-dose group was
significantly greater than that in the controls. A
significant positive trend was also observed in the
incidence of females with malignant- histiocytic
lymphomas (Table 14). Though not statistically
significant, these malignant lymphomas were
observed in increasing proportions of male mice
(control, 4/50; low-dose, 6/50; high-dose, 8/50).

TABLE 14. INCIDENCES OF HEMATOPOIETIC TUMORS IN B6C3F; MICE

Vehicle 3 62
Control mg/kg mg/kg
Males
Malignant Lymphoma, Lymphocytic Type
Overall Incidence 1/50 (2%) 2/50 (4%) 1/50 2%)
Adjusted Incidence 2.7% 5.7% 2.6%
Terminal Incidence 0/29 (0%) 1/31 (3%) 0/31 (0%)
Life Table Test P=0.617 P=0.499 P=0.751
Incidental Tumor Test P=0.518 P=0.444 P=0.692
Cochran-Armitage Trend,
Fisher Exact Tests P=0.622 P=0.500 P=0.753N
Malignant Lymphoma, Histiocytic Type
Overall Incidence 0/50 (0%) 2/50 (4%) 1/50 (2%)
Adjusted Incidence 0.0% 6.3% 2.7%
Terminal Incidence 0/29 (0%) 1/31 (3%) 0/31 (0%)
Life Table Test P=0.373 P=0.251 P=0.500
Incidental Tumor Test P=0.303 P=0.202 P=0.433
Cochran-Armitage Trend,
Fisher Exact Tests P=0.361 P=0.247 P=0.500
Malignant Lymphoma, Mixed Type
Overall Incidence 3/50 (6%) 2/50 (4%) 6/50 (12%)
Adjusted Incidence 10.0% 6.2% 17.2%
Terminal Incidence 2/29 (7%) 1/31 (3%) 4/31 (13%)
Life Table Test P=0.192 P=0.473N P=0.272
Incidental Tumor. Test P=0.130 P=0.556N P=0.193
Cochran-Armitage Trend,
Fisher Exact Tests P=0.169 P=0.500N P=0.243
Lymphoma, All Malignant
Overall Incidence 4/50 (8%) 6/50 (129%) 8/50 (16%)
Adjusted Incidence 12.4% 17.3% 21.5%
Terminal Incidence 2/29 (7%) 3/31 (10%) 4/31 (13%)
Life Table Test P=0.167 P=0.397 P=0.204
Incidental Tumor Test P=0.077 P=0.283 P=0.105
Cochran-Armitage Trend,
Fisher Exact Tests P=0.141 P=0.370 P=0.178
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TABLE 14. INCIDENCES OF HEMATOPOIETIC TUMORS IN B6C3F; MICE (Continued)

Vehicle 31 62
Control mg/kg mg/kg
Females
Malignant Lymphoma, Lymphocytic Type
Overall Incidence 5/50 (10%) 5/50 (109%) 4/50 (8%)
Adjusted Incidence 12.3% 21.9% 12.6%
Terminal Incidence 2/32 (6%) 3/17 (18%) 2/24 (8%)
Life Table Test P=0.515N P=0.422 P=0.557N
Incidental Tumor Test P=0.432 P=0.422 P=0.447
Cochran-Armitage Trend,
Fisher Exact Tests P=0.432N P=0.630N P=0.500N
Malignant Lymphoma, Histiocytic Type
Overall Incidence 0/50 (0%) 1/50 (29) 4/50 (8%)
Adjusted Incidence 0.0% 5.9% 12.8%
Terminal Incidence 0/32 (0%) 1/17 (6%) 0/24 (0%)
Life Table Test P=0.024 P=0.374 P=0.052
Incidental Tumor Test P=0.058 P=0.374 P=0.336
Cochran-Armitage Trend,
Fisher Exact Tests P=0.026 P=0.500 P=0.059
Malignant Lymphoma, Mixed Type
Overall Incidence 6/50 (129) 5/50 (10%) 10/50 (20%)
Adjusted Incidence 18.8% 23.19% 37.8%
Terminal Incidence 6/32 (199%) 2/17 (129%) 8/24 (33%)
Life Table Test P=0.064 P=0.368 P=0.073
Incidental Tumor Test P=0.136 P=0.573N P=0.133
Cochran-Armitage Trend,
Fisher Exact Tests P=0.157 P=0.500N P=0.207
Lymphoma, All Malignant
Overall Incidence 11750 (22%%) 11/50 (22%) 18/50 (36%)
Adjusted Incidence 29.8% 46.5% 54.7%
Terminal Incidence 8/32 (25%) 6/17 (35%) 10/24 (42%)
Life Table Test P=0.026 P=0.172 P=0.034
Incidental Tumor Test P=0.037 P=0.360 P=0.052
Cochran-Armitage Trend,
Fisher Exact Tests P=0.071 P=0.595 P=0.093
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III. RESULTS: MICE=TWO-YEAR STUDIES

Stomach: A positive trend (incidental tumor
test) was observed in the incidences of male
mice with squamous cell papillomas of the
(nonglandular) gastric mucosa (Table 15); the
incidences for female mice were: control, 1/50;
low-dose, 0/50; high-dose, 2/50. Pairwise com-
parisons between the control and dosed groups
were not significant. Grossly, the papillomas

were cauliflower-like masses 2-3 mm in diame-
ter or thin stalks attached to the mucosa of the
nonglandular portion of the stomach. Histopa-
thologic examinations of the papillomas
showed the lesions as papillary growths com-
posed of thin, fibrous cones covered by hyper-
plastic squamous epithelium.

TABLE 15. INCIDENCES OF MALE B6C3F; MICE WITH SQUAMOUS CELL PAPILLOMAS OF THE

GASTRIC MUCOSA

Vehicle 31 62

Control mg/kg mg/kg
Overall Incidence 0/50 (09%) 1/50 (29%) 3/48 (6%)
Adjusted Incidence 0.0% 3.2% 9.4%
Termina! Incidence 0/29 (0%) 1/31 (3%) 2/31 (6%)
Life Table Test P=0.068 P=0.513 P=0.137
Incidental Tumor Test P=0.048 P=0.513 P=0.090
Cochran-Armitage Trend,

Fisher Exact Tests P=0.056 P=0.500 P=0.114

The incidence of high-dose mice with epithelial
hyperplasia of the stomach or forestomach was
higher than that of the controls (Table 16). These
lesions were not visible on gross examination;
histopathologically, they were characterized by
focal acanthosis and hyperkeratosis of the non-
glandular epithelium. These did not appear to be

papillary lesions. Adenomatous hyperplasia was
found in the gastric mucosa of a single low-dose
mouse. Three of the four dosed male mice with
squamous cell papillomas also had epithelial
hyperplasia; one of the two high-dose females
with papillomas also had hyperplasia.

TABLE 16. INCIDENCES OF HYPERPLASTIC AND NEOPLASTIC LESIONS IN THE STOMACH OR
GASTRIC MUCOSA OF MICE ADMINISTERED ALLYL ISOVALERATE IN CORN OIL BY

GAVAGE
Males Females
Vehicle 31 62 Vehicle 31 62
Control mg/kg mg/kg Control mg/kg mg/kg
Number of stomachs
evaluated 50 50 48 50 50 50
Diagnosis
Epithelial
hyperplasia 1 1 7 0 2 3
Squamous cell
papilloma 0 ! 3 1 0 2
Squamous cell .
carcinoma 0 0 0 0 0 0
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III. RESULTS: MICE=TWO-YEAR STUDIES

Liver: A negative trend was observed in the
incidences of male mice with hepatocellular car-
cinomas (Table 17). Pairwise comparisions of
dosed males with controls indicated significantly
decreased incidences in both the low- and high-
dose groups. The combined incidence of low-dose

males with adenomas or carcinomas was decreased
when compared with the control value. The inci-
dences of dosed female mice with adenomas or
carcinomas (combined) were: control, 3/50;
low-dose, 0/50; high-dose, 1/50.

TABLE 17. INCIDENCES OF LIVER TUMORS IN MALE B6C3F; MICE

Vehicle 31 62
Control mg/kg mg/kg
Adenoma
Overall Incidence 7/50 (14) 8/50 (169%) 8/50 (169%)
Adjusted Incidence 23.19% 2329 24 4%
Terminal Incidence 6,29 (219%) 6/31 (19%) 7/31 (23%)
Life Table Test P=0.487 P=0.543 P=0.549
Incidental Tumor Test P=0.406 P=0.523 P=0.489
Cochran-Armitage Trend,
Fisher Exact Tests P=0.445 P=0.500 P=0.500
Carcinoma
Overall Incidence 18/50 (369:) 6/50 (129) 9/50 (18%)
Adjusted Incidence 47.6% 16.7%. 25.49%
Terminal Incidence 10/29 (349%) 3/31 (109%) 6/31 (19%)
Life Table Test P=0.02IN P=0.006N P=0.038N
Incidental Tumor Test P=0.044N P=0.013N P=0.069N
Cochran-Armitage Trend.
Fisher Exact Tests P=0.020N P=0.005N P=0.035N
Adenoma or Carcinoma
Overall Incidence 23/50 (469%) 1450 (289%) 15/50 (309%)
Adjusted Incidence 59.9% 37.6% 43.3%
Terminal Incidence 14/29 (489) 9/31 (29%) 12/31 (39%)
Life Table Test P=0.052N P=0.049N P=0.066N
Incidental Tumor Test P=0.108N P=0.092N P=0.117N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.058N P=0.048N P=0.074N
Lung: A negative trend was seen in the inci- occurred with a negative trend, and the incidence
dences of male mice with alveolar/bronchiolar in the high-dose group was significantly lower
adenomas, and the incidence in the high-dose than that in the controls. These tumors were not
group was significantly lower than that in the observed in different proportions of female mice
controls (Table 18). (control, 4/50; low-dose, 4/49; high-dose, 3/50).
The combined incidences of male mice with
alveolar/bronchiolar adenomas or carcinomas
48
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TABLE 18. INCIDENCES OF LUNG TUMORS IN MALE B6C3F; MICE

Vehicle 31 62
Control mg/kg mg/kg
Alveolar/Bronchiolar Adenoma

Overall Incidence 10/50 (20%) 5/50 (109%) 3/49 (6%)
Adjusted Incidence 31.6% 15.1% 9.0%
Terminal Incidence 8/29 (28%) 4/31 (13%) 2/31 (6%)
Life Table Test P=0.018N P=0.108N P=0.03IN
Incidental Tumor Test P=0.030N P=0.149N P=0.047N
Cochran-Armitage Trend,

Fisher Exact Tests P=0.025N P=0.13IN P=0.039N

Alveolar/Bronchiolar Adenoma or Carcinoma

Overall Incidence 13/50 (269%) 6/50 (129%) 5/49 (109%)
Adjusted Incidence 38.1% 18.3% 14.6%
Terminal Incidence 9/29 (31%) 5731 (169%) 3731 (109%)
Life Table Test P=0.017N P=0.053N P=0.03IN
Incidental Tumor Test P=0.034N P=0.087N P=0.057N
Cochran-Armitage Trend,

Fisher Exact Tests P=0.022N P=0.062N P=0.037N

Thyroid: A negative trend was observed in the controls. In female mice, this tumor did not
incidences of male mice with follicular—ell ade- occur in significant proportions (control, 3/49;
nomas (Table 19). The incidence for low-dose low-dose, 2/48; high-dose, 2/48).

males was significantly lower than that for the

TABLE 19. INCIDENCES OF FOLLICULAR-CELL ADENOMAS OF THE THYROID GLAND IN
MALE B6C3F; MICE

Vehicle 31 62

Control mg/kg mg/kg
Overall Incidence 5,47 (119%) 0/46 (09) 1/49 (2%)
Adjusted Incidence 16.5% 0.0% 3.2%
Terminal Incidence 4/29 (149%) 0/30 (0%) 1/31 (3%)
Life Table Test P=0.032N P=0.03IN P=0.090N
Incidental Tumor Test P=0.039N P=0.038N P=0.105N
Cochran-Armitage Trend,

Fisher Exact Tests P=0.034N P=0.030N P=0.093N

49 Allyl Isovalerate



III. RESULTS: MICE—~TWO-YEAR STUDIES

Pituitary: The incidence of low-dose female
mice with adenomas was significantly lower than
that of the controls; however, this decrease was
not statistically different when survival differen-

ces were taken into account (Table 20). Tests for
trend and comparisons of high-dose versus con-
tro! females were not significant. This lesion was
not observed in male mice.

TABLE 20. INCIDENCES OF ADENOMAS OF THE PITUITARY GLAND IN FEMALE B6C3F; MICE

Vehicle 31 62
Control mg/kg mg/kg
Overall Incidence 11/43 (269%) 2/43 (5%) 7144 (169%)
Adjusted Incidence 36.79% 8.59% 30.4%
Terminal Incidence 11730 (37%) 1716 (6%) 7723 (30%)
Life Table Test P=0.316N P=0.076N P=0.428N
Incidental Tumor Test P=0.362N P=0.08 1N P=0.428N
Cochran-Armitage Trend,
Fisher Exact Tests =0.139N P=0.007N P=0.198N
Ovaries/ Uterus: Suppurative inflammation of ian masses with suppurative exudate were seen in
the ovaries, uterus, or multiple organs was found 15 control, 18 low-dose, and 17 high-dose females.
in 11/19 control, 22/33 low-dose, and 13/25 The etiology is not known. Although microbio-
high-dose females that died before the end of the logic examinations were not performed on mice
study (Appendix D, Table D2). At necropsy, an in this study, Klebsiella oxytoca has been isolated
enlarged uterus was observed in 23 vehicle con- from mice that have had similar lesions in other
trol, 31 low-dose, and 28 high-dose females; ovar- studies.
50
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IV. DISCUSSION AND CONCLUSIONS

The doses of allyl isovalerate administered to
rats and mice in the 2-year study were 31 and 62
mg/ kg body weight. The survival and mean body
weight gains of animals in this study (except for
low-dose female mice) were not adversely affected
by administration of allyl isovalerate. The lower
survival and decrease in mean body weight gain
of low-dose female mice as compared with con-
trols were not considered to be compound related,
but rather were due to a genital tract infection
that may have been responsible for the deaths of
11/19 control, 22/33 low-dose, and 13/25 high-
dose female mice that died after week 90 but
before the end of the study. These survival and
weight gain data suggest that higher doses might
have been tolerated in the two-year study.

-~The effects observed in the short-term and the
two-year studies indicate that the pancreas in rats
and the liver, stomach, and hematopoietic system
in rats and mice were the sites primarily affected
by administration of allyl isovalerate. The cur-
rent studies confirm that allyl isovalerate is hepa-
totoxic in F344/N rats and B6C3F; mice, as
reported by Drake (1975), who observed necrosis
and fibrosis of the liver and bile duct hyperplasia
in male rats (strain unspecified) administered
allyl isovalerate by gavage at doses of 60 or 150
mg/ kg body weight for 10 days. In the current
13-week studies, chemical-related nonneoplastic
lesions were observed in livers of rats adminis-
tered 125 mg/kg and of rats and mice that
received 250 mg/kg. Bile duct hyperplasia and
basophilic cytoplasmic changes were seen in liv-
ers of male and female rats administered 125
mg/ kg; rats and mice that received 250 mg/kg
doses for 13 weeks had multifocal coagulative
necrosis, cholangiofibrosis, bile duct hyperplasia,
nodular hyperplasia, and cytoplasmic vacuoliza-
tion (Tables 4 and 12). The findings from the
13-week exposure study forecast correctly that
the liver would be a target organ for allyl isoval-
erate in the two-year study.

Rats administered 31 or 62 mg/kg doses of
allyl isovalerate for two years had cholangiofi-
brosis, nodular regeneration, cirrhosis, fatty
metamorphosis, and cytoplasmic vacuolization
(Table 8). No compound-related nonneoplastic
effects were seen in mice administered 31 or 62
mg/ kg for two years.

In contrast to this high frequency of nonneo-
plastic hepatic lesions, incidences of dosed rats
and mice with neoplastic lesions of the liver in the
two-year study were not significantly increased.
Hepatocellular carcinomas in male and female
mice, hepatocellular adenomas in female mice,

Allyl Isovalerate
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and neoplastic nodules in female rats occurred at
lower incidences in the high-dose groups than in
the respective controls.

Reports of hepatotoxic effects in rats adminis-
tered allyl alcohol—an hydrolysis product of
allyl isovalerate—suggest that a similar mecha-
nism of toxic effects may exist for allyl isovaler-
ate. Lake et al. (1978) observed periportal necro-
sis and reductions in alcohol dehydrogenase and
succinic dehydrogenase activities in the portal
areas of the liver lobules of male Wistar rats
given a single dose of allyl alcohol (30 mg/kg
body weight) in corn oil by gavage. Livers of
those rats that had received 10 or 28 daily con-
secutive doses of 30 mg/kg appeared normal,
indicating that the effects on the liver may have
been reversible and that the metabolism of allyl
alcohol changes with time. Similarly, Carpanini
et al. (1978) found no histological evidence of
liver damage in male and female Wistar rats
given up to 800 ppm allyl alcohol in drinking
water for 15 weeks. These authors considered this
lack of response “exceptional,” particularly since
Reid (1972) and others reported extensive peri-
portal necrosis within 24 hours following a single
intraperitoneal injection of 50 mg allyl alcohol/kg
body weight to male Sprague-Dawley rats. In the
present studies, nodular regeneration was not
apparent in animals administered allyl isovaler-
ate at doses of 125 or 250 mg/kg for 13 weeks;
however, these effects were observed in 5/50 and
8/50 male rats that received 31 or 62 mg/ kg for
two years.

Cyclophosphamide—a “prodrug” used thera-
peutically as an antitumor and immunosuppres-
sive agent—apparently undergoes metabolism to
acrolein, especially in patients who excrete alka-
line urine (Low et al., 1982). Others (Brock et al.,
1979; Cox, 1979) have proposed that the clinically-
observed urotoxic effects of cyclophosphamide
are largely due to the acrolein generated in the
urine from 4-hydroxycyclophosphamide. Allyl
isovalerate is also converted via allyl alcohol to
acrolein in rodent liver (Patel et al., 1980; Serafini-
Cessi, 1972), the acrolein probably being respon-
sible for the observed hepatotoxicity (Table 8).
This mechanism of local toxicity mimics that of
the urotoxic responses diagnosed in humans tak-
ing cyclophosphamide. Acrolein is highly reac-
tive and unstable, and thus the location of toxic-
ity probably depends on the site of the parent
compound’s metabolism to acrolein,

Another hydrolysis product of allyl isovaler-
ate—isovaleric acid—produced lethargy, coma,
pancytopenia, and ketoacidosis in humans with
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isovaleric acidemia (Cohn et al., 1978), yet these
clinical effects have not been observed in rats and
mice.

Neoplastic and nonneoplastic lesions were
observed in acinar cells of the pancreas in male
rats administered allyl isovalerate for two years
(current study) at doses of 31 or 62 mg/kg body
weight; similar findings were seen in another
study in which male and female CFY rats received
a single oral dose (50 mg/kg) of allyl alcohol
(Nizze et al., 1979). In the present study, the inci-
dences of dosed male rats with acinar-cell ade-
nomas were higher than those found in the con-
current control group or in any other control
group of the same sex and strain (Appendix H,
Table H1) in the Bioassay Program (concurrent
control, 1/50; laboratory control, 2/248,0.89%
historical control, 6/976, 0.6%; low-dose, 4/50;
high-dose, 2/50). In the study reported by Nizze
and coworkers (1979), administration of allyl
alcohol was associated with acidophila, necro-
sis, and vacuolization of the pancreatic acinar
cells.

The irritant effects of allyl isovalerate on the
mucosal surfaces of the stomach or forestomach
were observed in both rats and mice. Rats admin-
istered 500 mg/ kg for 2 days had dark red areas
on the “stomach wall”(3/5 males and 3/5 females);
males and females administered 250 mg/kg for
13 weeks developed thickening of the intestinal
wall and reddening of the mucosal surfaces in the
intestines and urinary bladder. Histopathologic
examination of tissues taken from these grossly
visible lesions in rats that received 250 mg/ kg for
13 weeks or 31 or 62 mg/kg for 2 years did not
reveal any compound-related microscopic lesions.
Similar effects were observed in mice adminis-
tered 250 mg/kg for 13 weeks: thickening and
ulcerative inflammation of the mucosa of the
stomach and thickening of the urinary bladder

wall, but no lesions were detected histopatholog-
ically. In the two-year study, however, a signifi-
cant (P<0.05) positive trend was observed in the
incidences of male mice with squamous cell papil-
lomas of the gastric mucosa (control, 0/50; low-
dose, 1/50; high-dose, 3/48); the incidence of
high-dose male mice with squamous cell hyper-
plasia was higher than that in the controls (con-
trol, 1/50; low-dose, 1/50; high-dose, 7/48). Since
the incidence of high-dose males with squamous
cell papillomas is significantly (P<0.01) higher
than the historical rate seen in vehicle controls in
the Bioassay Program (5/881, 0.57%; Appendix
H, Table H7), this lesion may have been related
to administration of allyl isovalerate.

Regarding other allyl compounds tested in the
Program, allyl isothiocyanate (NTP, 1982a) caused
transitional-cell tumors of the urinary bladder in
male rats, while ally! chloride (NCI, 1978) pro-
duced squamous cell carcinomas and papillomas
of the forestomach in male and female mice.
Diallyl phthalate caused chronic forestomach
inflammation and forestomach hyperplasia, as
well as squamous cell papillomas of the fore-
stomach in mice (NTP, 1983). Thus at least two
other allyl compounds have been shown to pro-
duce proliferative lesions of the forestomach
similar to those caused by allyl isovalerate.
Each utilizes similar metabolic pathways: allyl
alcohol to acrolein (Figure 1).

Mononuclear-cell leukemia in male rats and
malignant lymphoma in female mice occurred
with statistically significant positive trends, and
the incidences in the high-dose groups were sig-
nificantly higher than those in the controls.
Further, although not statistically significant, the
increased incidences of hematopoietic lesions in
female rats (trend, P=0.050) and in male mice
were dose-related (Table 21). Taken together,

TABLE 21. INCIDENCES OF LEUKEMIA IN F344/N RATS AND LYMPHOMA IN B6C3F; MICE

Life Table P Values

Control 31 mg/kg 62 mg/kg Trend Low Dose High Dose
Rats: Male 1/50 4/50 7/50 0.015 0.183 0.022
Female 4/50 6/50 9749 0.050 0.354 0.075
Mice: Male 4/50 6/50 8/50 0.167 0.397 0.204
Female 11/50 11/50 18/50 0.026 0.172 0.034
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1V. DISCUSSION AND CONCLUSIONS

these toxic effects were considered to have been
induced by allyl isovalerate (Historical inci-
dences are shown in Appendix H, Tables H2,
H3, HS, and H6). Appendix 1 (Tables 11-14)
compares concurrent and historical data on
hematopoietic tumors from the five gavage
studies completed to date at Southern Research
Institute. These additional analyses further sup-
port the conclusion that allyl isovalerate
increased the incidences of hematopoietic sys-
tem lesions in male rats and female mice.

Preputial gland adenomas were observed in
low-dose male rats at increased incidences. This
increase was significantly (P<0.005) greater than
the historical vehicle control rate in the Bioassay
Program (16/999, 1.6%; see Appendix H, Table
H4). However, because there was no observable
dose response trend and no high-dose effect, this
increase was not regarded as clearly being related
to allyl isovalerate administration.

Allyl compounds can be alkylating agents and
direct-acting mutagens, depending on the degree
of polarity (electron deficiency, electrophilicity)
introduced into the molecule by substituents on
the saturated (terminal) carbon atom (Eder et al.,
1980). Allyl methanesulfonate, for example, is a
strong alkylating agent because of the electroneg-
ativity of the methane sulfonate group, whereas
allyl isothiocyanate is a very weak alkylating
agent. By this criterion (electrophilicity), allyl
alcoho! would be expected to be a very weak
direct-acting alkylating agent. The available data
suggest that allyl isovalerate, although not muta-
genic, may be metabolized to the electrophile
acrolein and to the epoxides glycidol and gly-
cidaldehyde.

Studies on the carcinogenic potential of acro-
lein and allyl alcohol are currently in progress
(IARC, 1981), and Van Duuren et al. (1965,
1966, 1967a, 1967b) have reported that glycidal-
dehyde is carcinogenic in mice by skin applica-
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tion and subcutaneous injection and in rats by
subcutaneous injection (IARC, 1976). Experi-
mentation to determine the extent, dose-
dependency, and species-dependency of the
metabolism of allyl isovalerate to allyl alcohol,
acrolein, and epoxides may therefore provide
additional insight into the carcinogenic potential
of this compound. Metabolism studies have been
initiated in F344/N rats and in B6C3F, mice
with diallyl phthalate labelled with carbon-14 in
the allyl portion to follow specifically the allyl
alcohol pathway (NTP, 1982b). These results
should be equally applicable to allyl isovalerate.
Emphasis should also be placed on hematologic
indices, since pancytopenia has been observed in
infant humans with isovaleric acidemia (Cohn et
al., 1978) and since chemically-induced hemato-
poietic lesions were diagnosed in this study. To
better characterize the effects of allyl isovalerate
(and in situ metabolites) on the hematologic and
immunologic systems in F344/N rats and B6C3F,
mice, the NTP has initiated 14-day repeated-dose
studies using gavage doses of 0, 31, 62, 125, and
250 mg/kg.

In an NTP-sponsored subchronic inhalation
study of acrolein, F344/N rats were exposed to 0,
0.4, 1.4, or 4.0 ppm acrolein for 62 days (Kutz-
man, 1981). The only effects observed histologi-
cally were in the 4.0-ppm dose group: bronchio-
lar epithelial necrosis and sloughing, bronchiolar
edema with macrophages, and focal pulmonary
edema. Acrolein had no detectable effects on sis-
ter chromatid exchanges and cell proliferation
kinetics in bone marrow cells and in peripheral
blood lymphocytes. Sperm morphology and
reproductive potential were also unaffected.

Conclusions: Under the conditions of these
studies, allyl isovalerate was carcinogenic for
F344] N rats and B6C3F; mice, causing increased
incidences of hematopoietic system neoplasms
(mononuclear-cell leukemia in male rats and
lymphoma in female mice).
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TABLE A1.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS ADMINISTERED
ALLYL ISOVALERATE IN CORN OIL BY GAVAGE

VEHICLE
CONTROL LOW DOSE HIGH DOSE
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 50
INTEGUMENTARY SYSTEM
*¥SKIN (50) (50) (50>
SQUAMOUS CELL PAPILLOMA 1 (2%) 2 (4%)
SQUAMOUS CELL CARCINOMA 1 (2%)
BASAL-CELL TUMOR 1 (2%) 1 (2%)
SEBACEOUS ADENOMA 1 (2%
KERATOACANTHOMA 1 (2%) 1 (2% 1 (2%)
¥SUBCUT TISSUE (50) (507 (50)
SARCOMA, NOS 2 (&%) 1 (2%)
FIEROMA 5 (10%) 4 (8%) 3 (6%)
FIBROADENCOMA 1 (2%
RESPIRATORY SYSTEM
#LUNG (50) (50) (49)
ALVEOLAR/BRONCHIOLAR ADENOMA 2 (4%)
ALVEOLAR/BRONCHIOLAR CARCINOMA 1 (2%) 2 (4%)
ADEHOCA/S5QUAMOUS METAPLASIA 1 (2%)
SYNOVIAL SARCOMA, METASTATIC 1 (2%
HEMATOPCIETIC SYSTEM
*MULTIPLE ORGANS (50D (50) (50)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 2 (4%)
MONOCYTIC LEUKEMIA 1 (2% 4 (8%) 7 (14%)
CIRCULATORY SYSTEM
#SPLEEN (50) 49) (50)
HEMANGIOSARCOMA 2 _(6%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% HUMBER OF ANIMALS NECROPSIED
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED)

VEHICLE
_______ CONTROL LOW DOSE HIGH DOSE
#HEART (50> (49) (50)
MESGTHELIOMA, MALIGNANT 1.(2%)
DIGESTIVE SYSTEM
¥TONGUE (50) (50> (50)
SQUAMOUS CELL PAPILLOMA 1 (2%)
#LIVER (50) (50) (50)
BILE DUCT ADENCMA 1 (2%)
NECPLASTIC NODULE 1 02%) 1 .(2%) 2 (4%)
HEPATOCELLULAR CARCINOMA 1 (2%) t (2%
PHEOCHROMOCYTOMA, INVASIVE 1 (2%
#PANCREAS (50) (50) (50)
ACINAR-CELL ADENOMA 1 (2%) 4 (8%) 2 (4%)
#STOMACH (50) (50) (50)
LEIOMYOSARCOMA 1 (2%)
URINARY SYSTEM
NONE
ENDOCRINE SYSTEM
#PITUITARY (49) (46) (49>
ADENOMA, NOS 16 (29%) 4 (9%) 9 (18%)
ACIDOPHIL ADENOMA 1 (2%)
#ADRENAL (50) (50) (50)
CORTICAL ADENOMA 1 (2%)
PHEOCHROMOCYTOMA 15 (30%) 15 (30%) 15 (30%)
PHEOCHROMOCYTOMA, MALIGNANT 1 (2%
#THYROID (50) (47) (47)
FOLLICULAR-CELL ADENOMA 1 (2%)
FOLLICULAR~CELL CARCINOMA 1 (2%) 1 (2%) 1 .(2%)
C-CELL ADENOMA 5 €10%) 7 (15%) 3 (62)
C-CELL CARCINOMA 6 (12%) 3 (67%)
#PANCREATIC ISLETS (50) (50) (50)
ISLET-CELL ADENOMA 2_(42%) 2 (4%}

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE
ISLET~CELL CARCINOMA 1 (2%)
REPRODUCTIVE SYSTEM
*MAMMARY GLAND (50> (50) (50)
FIBROADENOMA 2 (4%) 1 (2%) 2 (&%)
*PREPUTIAL GLAND (50) (50) (50)
CARCINOMA,NOS 1 (2%)
SQUAMOUS CELL CARCINOMA 1 (2%)
ADENOMA, NOS 4 (8%) 1 (2%)
#TESTIS (50) (50) (50)
INTERSTITIAL-CELL TUMOR 40 (80%) 46 (88%) 40 (80%)
NERVOUS SYSTEM
#BRAIN (50) (50) (50)
GLIOMA, NGS 1 (2%)
#CEREBRAL HEMISPHERE (502 (50) (50)
ASTROCYTOMA 1 (2%)
SPECIAL SENSE ORGANS
*EXTERNAL EAR (503 (50) (50)
NEURILEMOMA 1 (2%}
MUSCULOSKELETAL SYSTEM
NONE
BODY CAVITIES
*MEDIASTINUM (50> (50) (50)
LIPOMA 1 (2%)
*ABDOMINAL WALL (50) (50) (50)
FIBROSARCOMA 1 (2%)
*MESENTERY (50) (50> (50)
FIBROSARCOMA, INVASIVE 1 (2%

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE At. MALE RATS: NEOPLASMS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE
LIPOSARCOMA 1 (2%)
ALL OTHER SYSTEMS

*MULTIPLE ORGANS (50) (50> (50D
SARCOMA, NOS 1 (2%)
LEIOMYOSARCOMA, INVASIVE 1.(2%)
MESOTHELIOMA, MALIGNANT 1 .(2%)

HEAD
SQUAMOUS CELL CARCINGCMA 1

LEG
FIBROSARCOMA 1 1
SYNOVIAL SARCOMA 1

SOLE OF FOOT
SQUAMOUS CELL PAPILLGCMA 1

ANIMAL DISPOSITION SUMMARY

ANIMALS INITIALLY IN STUDY 50 50 50
NATURAL DEATHa 6 10 10
MORIBUND SACRIFICE 8 8
SCHEDULED SACRIFICE 3
TERMINAL SACRIFICE 30 30 28
ACCIDENTALLY KILLED, NOS 3 4 4

ANIMAL MISSING
ANIMAL MISSEXED
OTHER CASES

& INCLUDES AUTOLYZED ANTMALS

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE
TUMOR SUMMARY
TOTAL ANIMALS WITH PRIMARY TUMORSX 45 45 47
TOTAL PRIMARY TUMORS 111 102 109
TOTAL ANIMALS WITH BENIGN TUMORS 45 45 47
TOTAL BENIGN TUMORS 92 87 85
TOTAL ANIMALS WITH MALIGNANT TUMORS 17 13 21
TOTAL MALIGNANT TUMORS 18 14 22
TOTAL ANIMALS WITH SECONDARY TUMORS# 1 1 2
TOTAL SECONDARY TUMORS 1 1 2
TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MALIGNANT 1 1 2
TOTAL UNCERTAIN TUMORS 1 1 2

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

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
# SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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TABLE A2

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS ADMINISTERED
ALLYL ISOVALERATE IN CORN OIL BY GAVAGE

T o " i T e i . S Y e T T i T ¢ 0 s s e S o R - -

VEHICLE
CONTROL L.OW DOSE HIGH DOSE
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 50 49
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 49
INTEGUMENTARY SYSTEM
*SKIN (50) (50) (49)
BASAL-CELL TUMOR 1 (2%)
KERATOACANTHOMA 1 (2%
¥SUBCUT TISSUE (50) (50) (49)
BASAL-CELL TUMOR 1.(2%)
FIBROMA 3 (6%
FIBROSARCOMA 1 (2%)
LIPOMA 1 .(2%)
RESPIRATORY SYSTEM
#LUNG (50) (50) (49)
ALVEOLAR/BRONCHIOLAR CARCINCMA 1 (2%
CHONDROSARCOMA, METASTATIC 1.(2%)
HEMATOPOIETIC SYSTEM
¥MULTIPLE ORGANS (50) (50) (49)
LEUKEMIA,NOS 1 (2%)
MONOCYTIC LEUKEMIA 4 (8%) 6 (12%) 8 (16%)
#MESENTERIC L. NODE (501 (50) (49)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 1.(2%)
¥MESENTERY (508) (50> (49)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 1 (2%)
$THYMUS (41) (43) (39)
THYMOMA 1 (3%

CIRCULATORY SYSTEM
NONE

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

VEHICLE
CONTROL LOW DOSE HIGH DOSE
DIGESTIVE SYSTEM

¥TONGUE (50) (50) (493
SQUAMOUS CELL PAPILLOMA 1 (2%)

#LIVER (50) (50) (49)
BILE DUCT ADENOMA 1 (2%)

NEOPLASTIC NODULE 1 2% 1 (2%)

#STOMACH (502 (50) (49)
SQUAMOUS CELL PAPILLOMA 1 (2%)

#FORESTOMACH (50) (500 (49)
SQUAMOUS CELL PAPILLOMA 1 (2%

#JEJUNUM (49) (503 (462
MUCINOUS ADENOCARCINOMA 1 (2%

¥RECTUM (50) (50) (49)
FIBROSARCOMA 1 (2%)

URINARY SYSTEM

#URINARY BLADDER (49) (50) (48)

TRANSITIONAL-CELL PAPILLOMA 1 .(2%)
ENDOCRINE SYSTEM

#PITUITARY (48) (49) (48)
ADENOMA, NOS 13 (27%) 16 (33%) 13 (27%)
ACIDOPHIL ADENOMA 1 (2%)

#ADRENAL (50) (50) (49)
CORTICAL ADENOMA 1 (2%) 1 .(2%)
PHEOCHROMOCYTOMA 5 (10%) 8 (16%) 6 (12%)

§THYROID (48) (50) (46)
FOLLICULAR-CELL ADENOMA t (2%)

C-CELL ADENOMA 2 (&%) 7 (164%) 4 (9%)
C-CELL CARCINOMA 2 (4%) 1 (2%) 1.(2%)

#PARATHYROID (48) (44) (372

ADENOMA, NOS 1.¢2%)

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

VEHICLE
CONTROL LOW DOSE
#PANCREATIC ISLETS (49) (50)
ISLET-CELL ADENOMA 1 (2%)
REPRODUCTIVE SYSTEM
*MAMMARY GLAND (503 (50>
ADENOCARCINOMA, NOS 2 (&%) 1 .(2%)
SARCOMA, NOS 1 (2%)
FIBROADENOMA 17 (34%) 23 (46%)
*PREPUTIAL GLAND (50) (50)
CARCINOMA,NOS 1 (2%)
ADENOMA, NOS 1 (2%)
ADENOSQUAMOUS CARCINOMA 1 (2%)
XVAGINA (50> (50)
ENDOMETRIAL STROMAL SARCOMA, INV
#UTERUS (50) (50)
LEIOMYOMA 1 (2%)
LEIOMYOSARCGOMA 1 (2%)
ENDOMETRIAL STROMAL POLYP 11 (22%) 8 (16%)
ENDOMETRIAL STROMAL SARCOMA 2 (&%)
NERVOUS SYSTEM
#BRAIN (50) (50)
ASTROCYTOMA
#CEREBELLUM (50) (50)
MEDULLOBLASTOMA

SPECIAL SENSE ORGANS

*¥ZYMBAL'S GLAND (50) (50)
ADENOSQUAMOUS CARCINOMA

MUSCULOSKELETAL SYSTEM
NONE

(49)

11 (22%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE A2, FEMALE RATS: NEOPLASMS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE
BODY CAVITIES
XPELVIS (502 (50) (49)
CHONDROSARCOMA 1.(2%)
*MESENTERY (50) (50) (49)
FIBROSARCGOMA 1 (2%
ALL OTHER SYSTEMS
*MULTIPLE ORGANS (502 (500 (49)
SARCOMA, NOS 1 (2%)
SARCOMA, NOS, METASTATIC 1 (2%)
ENDOMETRIAL STROMAL SARCOMA, MET 1 .(2%)
OSTEOSARCOMA 1.(2%)
LEG
O0STEOSARCOMA 1
ANIMAL DISPOSITION SUMMARY
ANIMALS INITIALLY IN STUDY 50 50 © 50
HATURAL DEATHQ 4 8 13
MORIBUND SACRIFICE 9 5 6
SCHEDULED SACRIFICE 1
TERMINAL SACRIFICE 36 36 29
ACCIDENTALLY KILLED, NOS 1 2

ANIMAL MISSING
ANIMAL MISSEXED
OTHER CASES

d _INCLUDES AUTOLYZED ANIMALS

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED

68
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TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED)

VEHICLE
CONTROL

TUMOR SUMMARY

TOTAL ANIMALS WITH PRIMARY TUMORSX
TOTAL PRIMARY TUMORS

TOTAL ANIMALS WITH BENIGN TUMORS
TOTAL BENIGN TUMORS

TOTAL ANIMALS WITH MALIGNANT TUMORS
TOTAL MALIGNANT TUMORS

TOTAL ANIMALS WITH SECONDARY TUMORS#
TOTAL SECONDARY TUMORS

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

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

38
68

35
53

13
14

43
72

33
53

18
19

¥ PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS

# SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN

69
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TABLE A3.

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

VEHICLE CONTROL

ARIMAL of of of of of of e¢f of of of of ol of of of ¢} of @] o[ ¢f 0] 0 97 0
NUMBER ol of of o of of of ol of « st «f o] ] o o8 ] ¢f 1] 2§ 21 2 2| 2
11 21 31 6| 51 6| 70 8] 9l ol 1 21 31 a1 51 of 7| 8] 9! of 1i 2 41 5
WEEKS ON O 11 1 §1 (1 1] §[ 1] §1 11 o0 1 9§ §{ 1 ¢ 1 1] 1 ¢ 1| 1 11
STUDY g g g g 2 2 g ey ol ¢f of ol of of o] o o} o] o{f of 0f 0 ol ¢
6t 6] 61 61 61 o6t 6] 6] 6| 61 6] 61 61 ¢
INTEGUMENTARY SYSTEM el
SKIN + + + + + + + + + + N + + + + * + + + + + + + + +
$QUAMOUS CELL PAPILLOMA
SQUAMOUS CELL CARCINOMA X
BASAL-CELL TUMOR
SEBACEOUS ADENGMA
KERATOACANTHOMA
SUBCUTANEOUS TISSUE L A I I I I S N I N T T S D T BN BN I I
SARCCMA, NOS
FIBROMA X
RESPIRATORY SYSTEM
LUNGS AND BRONCHI L T R T T R N T I
ALVEOLAR/BRONCHIOLAR ADENOMA X
ALVEOLAR/BRONCHIOLAR CARCINGMA X
TRACHEA L A I T T 2 TR R I R T S S TN 2R ST B
HEMATQPCIETIC SYSTEM
BONE MARROW R U SO, UL S, S SR S S N NS NS NS NN N NN S S S NS SO SN N
SPLEEN L 2 R R R B S R R K I AL I T R N B T I R
HEMANGIOSARCOMA X X
LYMPH NODES I S S R S S T S S S SN S S S S S S S S S S S S 1
THYMUS LR A I R A I U TR A I R N 2 T D . D B R S 4

CIRCULATORY SYSTEM

HEART L T T T e S R T T

MESOTHELIOMA, MALIGNANT X
DIGESTIVE SYSTEM

SALIVARY GLAND LR SR S S S SR S SR S SN N SN SUNE SN SN SN SN NN JU. N N N SN S

IVER L A T T I O I N S 2 R A R N S S S B

BILE DUCT ADENOMA

NEQPLASTIC NODULE X

PHEOCHROMOCYTOMA, INVASIVE

BILE DUCT LR S SR S S TN SN L SR . SO, . JEN. ST SN SN S S JUNE S SUNE. SN SO, SO |

GALLBLADDER & COMMON BILE DUCT N N N N K N N N N N N K N N N N N N N N N N N N N

PANCREAS L S I DT R D S T T R I S A R A S S

ACINAR-CELL ADENOMA X

ESOPHAGUS LR S S SRR SN N ST, SV SN N SN JUNE . SN, SN SN S N JUN. S NN JUUS. SN SO,

STOMACH LI SR S S S SR SN UK. SUUE. S SN SN SN SUNE. S U SO SN SR N N N B S

SMALL INTESTINE DR SR S SR N, . S N . SN V. S S SUN N SN SN SN, SWE . JU. S S

LARGE INTESTINE LR IR T T S TR LT S S S R T S S B R N

URINARY SYSTEM
KIDNEY DR S SR SR SO S ST S S S SN SN S SN SN S S . S S S S N S )

URINARY BLADDER P N T T R 2 . IR R B S S T R B S S S 2 4

ENDQCRINE SYSTEM

PITUITARY L T T T T ST I N S A T R ST NN S B S N N 4
ADENOMA, NOS X, X X X X
ADRENAL L I I A S I I A I I I D S D S S L S S
CORTICAL ADENOMA

PHEQCHROMOCYTOMA X X X X X X X X X X
PHEGCHROMOCYTOMA, MALIGNANT

THYROID L 2 I T A I T R I T A I A T A L S A S S 4
FOLLICULAR=CELL CARCINOMA X

C-CELL ADENDMA X X

C-CELL CARCINOMA X X X X
PARATHYROID L T T T T S R S B DR S S S T S S S A N
PANCREATIC ISLETS B T R S I S A SR T A S S
ISLET-CELL ADEROMA X

ISLET-CELL CARCINOMA x

REPRODUCTIVE SYSTEM

MAMMARY GLAND I S N T S R T T T SR N S S S S R D S A B . B
FIBROADENOMA X
TESTIS Y S ST T ST TR S SR S S S R R S
INTERSTITIAL-CELL TUMOR X X X X X X X X X X X X X X X X X X X X X X X
PROSTATE L L S T T R N S S B S N S S S S S SR S B
NERVOUS SYSTEM
BRAIN T T I A R I IR R 2 A R R R D . 2 S S S S 4
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N H N N N N N N H N N N N N NN N N H N N NN
MESOTHELIOMA, MALIGNANT
MONGCYTIC LEUKEMIA X
+:  TISSUE EXAMINED MICROSCOPICALLY : NQ TISSUE INFORMATION SUBMITTED
~: REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY €: NECROPSY, NO HISTOLOGY DUE TC PROTOCOL
X: TUMDR INCIDENCE A AUTOLYSIS
N: NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION M:  ANIMAL MISSING
S: ANIMAL MIS-SEXED B: NO NECROPSY PERFORMED
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TABLE A3. MALE RATS: TUMOR PATHOLOGY (CONTINUED) VEHICLE CONTROL

ANTMAL OT o7 07 O O] 97 ar o[ o] af oj &) 6] &1 o] o] 67 o] o] o] o[ 671 6] 0] ©
NUMBER 21 2f 20 21 3| 31 3] 31 31 3| 31 3j 3] 3| af 4| &4l 4| &} 4] 4] &| 4| 4| 5
$1 7| 81 91 0] 14 2¢ 3] 4| 5i 6] 7{ 8} 9{ 0] ¢ 3) 4| 51 6] 71 8| 9] 0] TOTAL
WEEKS ON Q7 61 O OF o1 O vp ol @] of 1] of ([ o] of 6 +1 tf 3 7T i 77 * 1] 1[TISSUES
STUDY S| 14 9 6 81 o of & &f 70 &{ 3] ¢/ o} ¢! of o) ol ol o} o] o) 0} o} 0] TUMORS
Si 8l 2y el 8f 2t 7] 2] 9] 21 7] 41 of 7t 7] 3} 24 2} 2§ 7] 6l 2} 7] 7] 7 |
TRTEGUMENTARY SYSTEM ‘ i T
SKIN L S R T T T S S T R S S S T TN T T S S S SR T S 50%
SQUAMQUS CELL PAPILLOMA 1
SQUAMOUS CELL CARCINOMA 1
BASAL-CELL TUMOR X t
SEBACEQUS ADENOMA X 1
KERATOACANTHOMA X 1
SUBCUTANEOUS TISSUE + + + + + + + 4 + + + + + + + + + + + + + + + + + S0%
SARCOMA, NOS X X
FIBROMA X X X X 5
RESPIRATORY SYSTEM
LUNGS AND BRONCHI LI I A T R T T R S I R T I S S R ) 50
ALVEDLAR/BRONCHIOLAR ADENOMA X 2
ALVEQLAR/BRONCHIQOLAR CARCINOMA h}
TRACHEA L S T S S . S I S N S 35
HEMATOPOTETIC SYSTEN
BONE MARROW [ L. SN S, ST N NN S NS T S . SN S SN SN SN S S 2. S S 50
SPLEEN L A I I R R R S 2 A I D T S R I 50
HEMANGIOSARCOMA
LYMPH NODES LS ST JNE S SO SRS R SV S SRR S S S Y. S . S S S S L S S 54
THYMUS R T L T T TR TR T N S S T S N S S S S S S ) 44
CIRCULATORY SYSTEM
HEART L e L I S T T S T N S T ) 50
MESOTHELIOMA. MALIGNANT 1
5] 8l 2t 61 .81 11 70 21 9t 21 74 41 o] 71 71.3( 20 7{ 7( 7{ 6{ 7§ 71 7{ 7
DIGESTIVE SYSTEM
SALIVARY GLAND L S SV S SUN S S, S S . N SV SN S S . SR . S SUN. S S S, | 49
LIVER LI R . N S R R I T R SR B 50
BILE DUCT ADEHDNA X 1
NEOPLASTIC NODU | !
PHEOCHRUMOCYTUMA, INVASIVE X 44%, !
BILE DucCT LR SR S SN ST SN SN SENE SN SR SN SENE SN, ST SN SN SN SN S . S S S S 50
GALLBLADDER & COMMON BILE DUCT N N N N N N § N N N N N N N N N N N N N N R N N N 50%
PANCR L L T S L I B N A T B 50
ACINAR CELL ADENOMA ]
ESOPHAGUS L SR T R S . S N SO S S U S L SN NS SN S SN SN U S SN N 50
STOMACK LIRS S S S N TR U T R . S S L ST N N N N S S S N S 50
SMALL INTESTINE LV SR S SR SN SR SR S S SR WL S S S S S S S S SN S S . 54
LARGE INTESTINE L S T S S N S T A T S I T 50
URINARY SYSTEM i
KIDNEY L I L R L S T SR N S NNE D SN SN S S S ST SR SN S S 50
T
URINARY BLADDER L N 2 S T T S T ST T S SR T T T B S A 58
ENDOCRINE SYSTEM
PITULTARY L S SR I SN S S A . T S S T SR N S R S S S 49
ADENOMA, NOS X, X X X X X X X X 14
ADRENAL L T S e T I 2 T T 50
CORTICAL ADENONA }
PHEQOCHROMOCY X X X X X 15
FHEOCHRD”UCYTOWA. MALIGNANT X 1
THYROID R S I I S S T S SR N S N S T T R N 50
FOLLICULAR- CELL CARCINOMA | 1
C-CELL ADENOMA i X X X 5 4
C-CELL CARCINOMA 1 X X 6.
T
PARATHYROID I+ + = 4 4+ o+ 4+ o+ o+ 4+ F o+ 4+ =+ 4] 3] {
| |
PANCREATIC ISLETS L T R R N S L T R S R B N I A e | 50 |
LET-CELL ADENGMA X { 2|
ISLET CELL CARCINOMA f 1
REPRODUCTIVE SYSTEM
MAMMARY GLAMND + + + 4+ + N + + + + + + + + + 4+ + + + + + + + + + 50%
FIBROADENOMA X, 2
TESTIS R . T T T S T T L T S S 50
INTERSTITIAL-CELL TUMOR X X X X X X X _X X X X X X X X X X 40
PROSTATE L L R I S R S S LI S T 50
NERVOUS SYSTEM
BRAIN LA A 2 I L I I N A A A D L A S A 50
ALL OTHER SYSTEMS
MULTIPLE QORGANS NOS N N N NN NN NN KNNIMNNNNWNNMNNWNNINNNN 50%
MESOTHELIOMA, MALIGNANT X !
MONOCYTIC LEUXKEMIA J 1

* ANINALS NECROPSIED

TISSUE EXAMINED MICROSCOPICALLY

REOU!R§D TISSLE NOT EXAMINED MICROSCOPICALLY

TUMOR TNC

HECROPSY, NO AUTULYSIS. NO MICROSCOPIC EXAMINATION

71

NG TISSUE INFORMATION SUBMITTED
NECROPSY, NO HISTOLOGY DUE TC PROTOCOL
AUTOLYSIS

ANIMAL MISSING

NO NECROPSY PERFORMED
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TABLE A3.

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

LOW DOSE

ANIMAL ol 0} 0f 0 o] ¢ gT o[ e[ Q[ o] o[ 97 G| o] 0] O] 61 O] ©] 8] ©
NUMBER o] of o] 0 el L)oo ] g ] ¢ 1)t 1] 21 2 2] 2( 2] 2
1 318 61 7 01 11 2] 31 4f 5] 6f 71 81 o] Of 1] 21 3! 6| 5
WEEKS ON A ] sy b e ol o (T T T v o
STUDY ¢l ol of 0 ol 0 0 o o of ol 5f 5{ 7] of of of o] of o| 0] 5
6l 61 6| 6| 61 3] 61 0 61 61 ol el 51 2] 1 6l 6t 6] 31 ¢ 3| 6/ 9
INTEGUMENTARY SYSTEM
SKIN LI T N A T I ST R SN TR R S S S TR T T T R
KERATOACANTHOMA X
SUBCUTANEGUS TISSUE L T T L T L T S R S T T S
FIBROMA X X
RESPTRATORY SYSTEM
LUNGS AND BRONCHI L e I I T T T T S S T
ALVEOLAR/BRONCHIOLAR CARCINOMA
TRACHEA LI L I R I e A B B SR SR S 4
HEMATOPOIETIC SYSTEM
BONE MARROW | S S S S SO, SR S T, S, JUNE SN SN S SN NN S JENE JUNC SO SN SN S S
SPLEEN LI UL S S S S NS SRS S S S SN R S W SR SR NS S SR NS S N
LYMPH NODES LN N S SN S NG SN SN JNU S, SN SN SN S S S SUNE JU. SN SO S SR S SO 1
THYMUS e T A T T ZE T S S T S TR S S T S S S S SR
CIRCULATORY SYSTEM
HEART AR A I A R I 2 T B L 2 T T T T T T S
DIGESTIVE SYSTEM
SALIVARY GLAND LS S SUNE S SN S S, S S SN S S SU S S S SN S S ST S S N
LIVER LI R A T S R R R R A L T T R N S TR S )
NEQPLASTIC NODULE X
HEPATOCELLULAR CARCINOMA X
BILE DUCT LI SR N S ST SN S, SUNE: S N S T SN SRR SN S, S S ST S S T S
GALLBLADDER & COMMON BILE DUCT N N N N NN NN NNNNWNIRKWNWNNWNMNNNNGHNNN
PANCREAS LA A R T A R R S TR T R T R R N T R R
ACINAR-CELL ADENOMA X X X
ESOPHAGUS R 2N S S S S S, SN ST . SN N S S SN SRS S S S S S S T 1
STOMACH LS . SN S SN SN . S SR SN S SN SN N SR S SN . R SN SN S S
SMALL INTESTINE LRI S S S S S S SN S N N SN NS S N NS SR NN SN NN S N A
LARGE INTESTINE L I e e R R I I
URINARY SYSTEM
KIDNEY LI L S S SN SN NN SN S SN SR S, SUNE SR SR SUE SR S S . S S ST S
URINARY BLADDER LI A A I A I R A I T S T I I
ENDCCRINE SYSTEM
PITUITARY LI L I I A . SR SN R ST SR T ST B R S
ADEMDOMA, NOS X
ACIDOPHIL ADENOMA X
ADRENAL LA S S T S R R I R T R R T O R S T T T T
PHEOCHROMOCYTOMA X X X X X X X X X
THYROID LA L A T I S R T T T R R R R R T T R
FOLLICULAR-CELL ADENOMA
FOLLICULAR-CELL CARCINOMA
C-CELL ADENOMA X X X X
PARATHYROID LI N S R N S A I I T S I T S I SR N
REPRUDUCTIVE SYSTEHW
MAMMARY GLAND L N A e T e I I N )
FIBROADENOMA X
TESTIS MV T T D T T S T ST S S S N S
INTERSTITIAL-CELL TUMOR X X X X X X X X X X X X X X X_X X X X X X
PROSTATE LI S SR SN, SN SN SN NS SN SO SN S SN, SN S S S S S S . +
PREPUTIAL/CLITORAL GLAND N N N N NN NNKNKNJ KNWMNA KNNNNNNMNNNNMBNNNN
CARCINOMA,NOS X
ADENOMA. NOS X X
NERVOUS SYSTEM
BRAIN LR A A R T R S I I I T R I S B R A N
SPECIAL SENSE ORGANS
EAR N NN N NN + N NNNNWBN+ NNNNNNNWNINNN
NEURILEMOMA X
BODY CAVITIES
PERITONEUM N N N K N N N N N NNNIRKNNANWBNNNNINKNNNN
FIBROSARCOMA
MESENTERY N N N B N N NN KNKMHNNHNNNIMNNWMNWMNNWNNNNNN
FIBROSARCOMA, INVASIVE
LIPOSARTOMA X
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N N N N N NN KNNNMNNNNWNNN N N N N
SARCOMA, X
MONGCYTIC LEUKEMIA X
HEAD NOS
SQUAMOUS CELL CARCINOMA X
LEG NOS
FIBROSARCOMA
+:  TISSUE EXAMINED MICROSCOPICALLY ¢ NO TISSUE INFORMATION SUBMITTED
-: REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY C: NECROPSY, NO KISTOLOGY DUE TG PROTOCOL
X:  TUMOR INCIDENCE A:  AUTOLYSIS
N: NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION M:  ANIMAL MISSING
$:  ANIMAL MIS-SEXED B: NO NECROPSY PERFORMED
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TABLE A3. MALE RATS:

ANIMAL Gl 01 6 0] 0] o] ol 6f 0] @1 GT a1 0] o[ ©l o] 61 0] O[ 6f 6] 6[ o[ Of o[
NUMBER 2f 2] 2} 2] 31 3} 30 3] 3] 3] 31 3{ 3} 3] 4l 4| af 4} 4] 4} 4 &f 4| 4} 5{
6l 7} 81 9) of st 2| 31 4] 5| el 70 8{ 9f of 1 2[ 3{ ¢/ 5{ 4] 71 8] 9} 8| TOTAL
WEEKS ON T T A o e ] oF ol f1 st ar by ol ff 1T 0T 0T TTTISSUES
STUDY o) o of of of &} 0| 91 o} ol o] 8! 9 af o ol of of ${ of of o} 5] 9| 0f TUMORS
si 6] 6] 61 6] o[ e[ 5{ &f e( ¢j ¢{ 5 51 6 ¢! 1] &} 5] 6l 1j 5] 3] ¢
INTEGUMERTARY SYSTEM
SKIN P T . TR T T O e S S SR S S S S S TR S S ) 50%
KERATODACANTHOMA
SUBCUTANEOUS TISSUE L S S N T T T S S SR SRS P SEEP SEE SE SE SE 50%
FIBROMA X X 4
RESPIRATDRY SYSTEM i
LUNGS AND BRCNCHI S R . R T S T S S S S NS RN S 4 50
ALVEOLAR/BRONCHIOLAR CARCINOMA % X X 2
TRACHEA O T S S S N i JU T T S S S R T S S 1 35
HEMATOPQIETIC SYSTEM
BONE MARROW PO S S TR TR SR SR ST SNE SN SR SN . T S S S SO . S S U S S 50
SPLEEN I S S N S L S SO S SN S SN S S S SR S S SO JUUE S, S S 49
|
LYMPH NODES S S A S S S SR ST S S VL. S S S S, S SN SN S . S S S 50
T
THYMUS I+ + + 4 = = - - 4+ = 4 + 4+ + + 4+ + - -+ + & - - 4 36
L
CIRCULATORY SYSTEMN {
HEART | S S T S S S S S T A T RN I SR SR T 49
DIGESTIVE SYSTEM
SALIVARY GLAND PR SR SR ST T ST TR SR SN SO SR ST T SR ST S R S . - | 48
IVER N T T S T T I I S D A R S D I S S R R 4 50
NEOPLASTIC NODULE 1
HEPATOCELLULAR CARCINGMA 1
BILE DUCT P T I ST S S SO S S S S S S S S S S S S S S S sq
GALLBLADDER & COMMON BILE DUCT I N N N N N N N R N NHN NN NHNNNUHNNNNNNNN 50%
|
PANCREAS [ T A R T T S 2 N S S R SR L L L B 4 50
ACINAR-CELL ADENOMA X
ESOPHAGUS R T T St T ST T S S SR S T T U S N S S S S S S 4 46
STOMACH LR S S S SN S SRR NN SR SN SN VR SN ST UL S SHN. S S, S SR, S S . 50
SMALL INTESTIHE [ S S S S S SR ST SHEE S S S SR S, SN SN, S SN S, S S S SN . 50
LARGE INTESTINE D T T T S R T S A T S SR R S S S N S 50
URTINARY SYSTEM
KIDNEY DR S S S S S S, S SO S S S S JUNE L UL, SN . U, JUNE SR, S S 50
URINARY BLADDER L T A A R A A IR A I I A L A A A 47
ENDOCRINE SYSTEM
PITUITARY O T T T T T TS S ST S T S 46
ADENDOMA X X X 4
ACIDUPHIL ADENDMA 1
ADREN N T S ST S S S T S SR S SR S SR S B 50
PHEDCHROMOCYTDMA X X X XX X 15
THYROID [+ % % 4+ ¢ + + =~ - 4+ 4+ 4 k44 e -y 47
FOLLICULAR-CELL ADENOMA | 1
FOLLICULAR-CELL CARCINOMA | X 1
C-CELL ADENOMA ]I7 X X X 7
PARATHYROID I S et 2 . N SN SRR S S S R R R N S 4 42
REPRODUCTIVE SYSTEM
MAMMARY GLAND + ¢+ + + F + 0+t + O+ + F + + + + + F N+ + 4+ N + ¢ 50%
FIBROADENOMA 1
TESTIS P T T S ST 2T T T T S S S N S S D S ) 50
INTERSTITIAL-CELL TUMOR X X X X X X X X X X X X X X X X X X X X X XX 44
PROSTATE 44+ + A+ o+ +  + + + 4+ + 4 4+ 4+ ¢+ o+ o+ o+ o+ 48
PREPUTIAL/CLITORAL GLAND N N N N N N N N N N N N N R NHNNNSNNNNNN 50%
CARCINOMA, NOS 1
ADENOMA, NOS X X -
|
NERVOUS SYSTEM T —
{
BRAIN L T A . T T S N N IR S S I R A 50
|
SPECIAL SENSE ORGANS T
EAR N N B N K N N N N N # N N N NN NN NKNNNNNNN 50%
NEURILEMOMA 1
BGDY CAVITIES !
PERITONEUM I N N N H N K N NNJHNNNMUHNNNNANNGHNINRKNNRKN 50%
FIBROSARCOMA 1[7 X 1
MESENTERY N N N N N N N N N N8 N K K NNNNNNNMNNNNN 50%
FIBROSARCOMA, INVASIVE X 1
LIPOSARCOMA 1
ALL OTHER SYSTEMS
HULY!PLE URGANS NOS N N N N N N N NN N NNNNNNMNNNNINNNN N‘ 50%
SARCO 1
MUNOCYTIC LEUKENIA X X X 4
HEAD NOS
SQUAMOUS CELL CARCINOMA 1
LEG NOS
FIBROSARCOMA X L 1
* ANINALS NECROPSIED
TISSUE EXAMINED MICROSCOPICALL N0 TISSUE INFORMATION SUBMITTED
- REQUIRED TISSUE NOT EXAMIMED MICROSCOPXCALLY C: NECROPSY, NO HISTCLOGY DUE TO PROTQCOL
.+ TUMOR INCIDERCE A AUTOLYSIS
H: HECRQPSY, HO AUTOLYSIS, NO MICROSCOPIC EXAMINATION (M ANIMAL MISSIN
B: NO P\ECPUPSY PERFDR"\ED
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TABLE A3.

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

HIGH DOSE

ANTMAL [ repor ol ey T ¢y o ¢f of o of o] o7 of o] 9T o[ o af o] OJ o ¢
NUMBER o ol of of ol o of of of *{ 1 sf Al 47 «f 18 1 1p 1] 2 21 2] 2| 2| 2
! |L.3[.a]l 5] 6] 2/ & Lol o) 2t 3! 61 5] 61 7] &1 o 0| 14 2] 3/ 4| 5
WEEKS ON 1 I N R TP o sF 1 v S ) ] A7 o] 1) ¢ 11 0} O
STUDY of 9t 6| 7] of o] 9l 0 o of 8] of of of of of of o] 7{ of of 0} ¢[ 5
5] 5] 5] 6} 5| 51 5] 5 Sl 5f 6|l 5i ol 5{ 6| 6f ¢[ 5} 9] 6| 6f 6| 0| ¢
INTEGUMENTARY SYSTEM
SKIN o4 N+ 4 R b b+ E N E F F F bk
SQUAMOUS CELL PAPILLOMA X
AL-CELL TUMOR X
KFRATOACANTHOMA
SL,BCUTANEDUS TISSUE 04 N+ 4 N+ o+ 3+ 4+ 4+ & N F F o E b E 4
SARCO
FIEROVA X
FIGROADENOMA
RESPIRATORY SYSTEH
LUNGS AND BRONCHI L T I e T e T 2 T S S S
ADENOCA/SQUAMDUS METAPLASI
SYNDVIAL SARCOMA, METAST ATIC
TRACHEA LA I I R R T TR R I A S T T SR
HEMATOPOIETIC SYSTEN
BCNE MARROW L2 SO S, SN SR SO SN S, SN, S SN SUNE S SO S SN S . SN S S S 3
SPLEEN L S SN NN S . L ST S S, U SEN S SN . SO S ST N SR T S S 2
LYMPH NODES LN S S S U ST S U S S S ST UL S ST ST R S SN S S N S 1
THYMUS LA A S A I T T I I I 2 S T I R I A
CIRCULATORY SYSTEM
HEART LN A I S T I . T T T R S 2 T T I
DIGESTIVE SYSTEM
ORAL CAVITY N N NN N N N NNN NNNUHNNNINNNNNNNNNN\
SQUAMDUS CELL PAPILLOMA X
SALTVARY GLAND L S R R L A I I R A S T R e N
LIVER LI A T S R Y B S N S S TN ST S N TR S S ST SR S
NEDPLASTIC NODULE X
HEPATOCELLULAR CARCINOMA X
LE DUCT LN S S SN TR S SN SN S SN SN S SN SN SN SN SN SN S SNNT SR SR N
GALLBLADDER & COMMON BILE DUCT MR N B N N N N N N N KON N N N N N N N N N N N N
PANCREAS LI I A T T S R R N R T R N S T
ACINAR-CELL ADENGMA X X
ESOPHAGUS LI SN SN S S J S UL SN, JUNE. SR SN S SN, SN . SN S JUNE SN S

STCMACH
LEIOMYQSARCOMA
SMALL INTESTINE L S W JUNE S SN N S S S S NS R SR S NN NS NS SN S ST NN S

LARGE INTESTINE L A A R e R R R L A I e N L S I

URINARY SYSTEM
KIDNEY LI SN, S SN SN JUL SR S SN NUE S SN SN SUNE. S S SN, S SRR S N S S S

URINARY BLADDER L A A T T T Y R I O T R R N 2 T JEE TR T S

ENDOCRINE SYSTEM

PITUITARY EEE T S S S . T I S . BT TR T S S R T T S S R R R 2
ADENOMA, NOS X X X X

ADRENAL L T T T T T S S S S 2 SR TR ST S S S Y
PHEOCHROMOCYTOMA X, X X X X

THYRO LA A A L T S L T T T S R R
FOL LICULAR CELL CARCINOMA X
C-CELL ADENOQMA X

C-CELL CARCINOMA X

PARATHYROID LI N S NS S S S S S S S S S S SR U SN ST S 2. S
PANCREATIC ISLETS I T T S T TR S T N
ISLET-CELL ADENOMA

REPRODUCTIVE SYSTEM

MAMMARY GLAND LA O L T T S TR D S IR N B T I I R B R
FIBROADENOMA X —X
TESTIS L R R R R T T R S S R S S T S S T Y
INTERSTITIAL-CELL TUMOR X X X X X X X X X X X X X X X X X X X

PROSTATE L2 SNE. S S SN, SOV SN SN SN SN SO JUNE SN, SN SN SN SN SN S DU S SR, S S

PREPUTIAL/CLITORAL GLAND N N N N N NN NN NNNNNWBNNNWHNNNNMNNHNN
SQUAMOUS CELL CARCINOMA X
ADENOMA, KOS X

NERVCLUS SYSTEM

BRAIN L R e T R e I T T T
GLIOMA, NOS
ASTROCYTOMA X

BODY CAVITIES

MEDIASTINUM H N N N N NNNNKNNWBKNNNMNINNNUNNNIRNNN
LIPONMA X
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N N N NN N N NN NNNMHNNNINNWBNNGNNNRNN
LEICMYOSARCOMA, INVASIV
MALIG. LYMPHOMA, HISTIDCYT!C TYPE X
MONOCYTIC LEUKEMIA X X X
LEG NOS
FIBROSARCOM
SYNOVIAL SARCOMA
SOLE OF FOOT
SQUAMOUS CELL PAPTLLOMA X
TISSUE EXAMINED MICROSCOPICALLY : NO TISSUE INF TION SUBM

NFORMA 17
NECROPSY, NO HISTOLOGY DUE TO PROTOCOL
AUTOLYSIS
ANIMAL MISSING
NO NECROPSY PERFORMED

REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY
TUMOR INCIDENCE

NECROPSY, NO AUTDLYSIS, NO MICROSCOPIC EXAMINATION
ANIMAL MIS-SEXE

mIT>0
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TABLE A3. MALE RATS: TUMOR PATHOLOGY (CONTINUED)  HIGH DOSE

ANIMAT sl o U] O O O O] o[ o] o1 O] 6] o] of o[ 6f o] 6] of e[ 87 o] o[ of ¢ T
NUMBER 2y 2l 2p 2] 31 3] 31 31 3] 3t 3] 3} 3| 31 4| ¢l 4! 4| af 4| &} 4| 4| 4| 5 1
6] 70 8] 9t ol 1 2] 31 o[ 5i 6[ 7] 81 9] 0] 1 3[ 6 6f 71 81 TOTAL
WEEKS ON 11 |l G1 O 1} Q[ o[ of 1 ¢ 1 Ot 1] 07 8¢ 1] 1{ 1] *{ 0] 9 1] 01 1]TISSUES
STUDY 2 2 21 2 g g ; 2 3l 0 2 g ; g 8 g 2 ] 01 o1 sl 9 0{ 9| 0| TUMORS
106 ) ol 6l 11 8] 61 1
TNTEGUMENTARY SYSTEM -
SKIN L T R A S R SR T T R T S I A 50%
SQUAMOUS CELL PAPILLOMA X 2
BASAL-CELL TUMOR 1
KERATOACANTHOMA X 1
SLBCUTANEOJS TISSUE L T R S R T S T S TS SN N I S S I 50%
A C X 4
1BR X X 3
FIBRDADENUMA X 1
RESPIRATORY SYSTEM
LUNGS AND BRONCHI EXNE T S S T T T S S T S S T TN T TR S R S S 49
ADENOCA/SQUAMOUS METAPLASIA X t
SYNOVIAL SARCOMA, METASTATIC X 1
TRACHEA T S - S T T S R I N S A 33
HEMATOPOIETIC SYSTEM
BONE MARROW L S N S S SN S NN SUE SN SRS S SN ST SN SO SUNE. SN S SO SN S R 50
SPLEEN PR SO S S N S TR TR JUNE S SR ST N TR T L N T ST SR S S S N 50
LYMPH NODES LR S S S N SN DU SN SV S SUNE. S JUUT. SHEE SN NS SN S SN S JUN . S N, | 54
THYMUS CEEE SR T R T T S N S SR T SN BT U S S BT S 1 39
CIRCULATORY SYSTEM
HEART L N 2 T I T S SR N 2 T R T SR B B 59
DIGESTIVE SYSTEM
ORAL CAVITY N N NN N NNNWHNI NINIKNENNNNMNNWNNNNRNKNN 50%
SQUAMOUS CELL PAPILLOMA
SALIVARY GLAND L R T T O T A S S S T S R S R R 48
LIVER S R N I S T T T T R T ST S R R T R S T 50
NEQPLASTIC NODULE X 2
HEPATOCELLULAR CARCINGOMA [
BILE DUCT LI SEE SR SUUC SR S SN SN SN SO, NN SRS N SN SN SN SN SN SN SN S N S 50
GALLBLADDER & COMMON BILE DUCT N N N_N R _N N N N N N N N N N N N N N K N N N N N 50%
PANCREA P S ST S T S T S S S S N S A T TR S B 1 50
AC!NAR CELL ADENOMA
ESOPHAGUS PR S SRR S S N S S ST S SN SR SN S S SN SV SU. S SN SN S 46
TOMACH L T I T T T R S S S S SR S L T T S SN S 50
LEIOMYOSARCOMA X, 1
SMALL INTESTINE L S . S SR U S SO S, SHNE S S . S N SR SN S L. S SN . S ) 49
{ARGE INTESTINE D T R . R I S S R N D T R B S B B 50
URTNARY SYSTEM
KIDNEY [ EE TS SN TR R T R DU R U S NS S S T SN S S S N R . SN Y 1]
URINARY BLADDER I T I 2 T T T T T T 2 T T S T S N 49
ENDOCRINE SYSTEM
PITUITARY P T T T T S T I TR TS SN Y S N R 49
ADENOMA, NOS X X X X X 9
ADRE R S R N R T R S T T T N S S T 50
PHEDC%RUMOCYTDHA X X X X X X_X X X X 15
+ L T S I I T . T S . R S 1 47
FOLLICULAR CELL CARCINOMA 1
C-CELL ADENOM. X X 3
C-CELL CARCINOMA X X 3
PARATHYROID ESRE SR SRR SN SR SO SR S SR S SN S S . SN SN, S-S, SN SN S N 43
PANCREATIC ISLETS O L S T T T T S S 2 T S S T T S R T 50
ISLET-CELL ADENOMA X X 2
REPRODUCTIVE SYSTEM
MAMMARY GLAND D 2 R T R N 2 I R S R S S 50%
FIBROADENOMA 2.
TESTIS I T S N T S . R S R S SR S S S S 4 50
INTERSTITIAL~CELL TUMOR X X X X X X X X X X X _X X X X X X X X X 40
PROSTATE LRSS SR S R S S S SN SO, SN SR SN . L SN SN S, SUNL. S S U S SN 3 I
PREPUTIAL/CLITQRAL GLAND N N N N N KN RKNUBKNMBNNMNIBNMNNNIENNNNNRNKNNK 50%
SQUAMOUS CELL CARCINOMA 1
ADENOMA, NOS !
NERYOUS SYSTEM
BRAIN L T T ST T T R N S T R T S S S S N S 4 50
GLICMA, NOS X 1
ASTROCYTOMA 1
BODY CAVITIES
MEDIASTINUM N N N N N NN NN NN NNIBNMNNNNMNMSNNNNASNNN 50%
LIPOMA
ALL OTHER SYSTEMS
MULTIPLE ORGANS NDS N N N N N N N NN NN NNNWNINNNNNNNNNN 50%
LEIOMYOSARCOMA, AS1 X 1
MALIG.LYMPHOMA, S 10 TIC TYPE X 2
MOHOCYTIC LEUKEMIA X X X X 2
FIBRDSAR oyl X !
SYNOVIAL SARCOMA X 1
SQLE OF FDO
— SQUAMOUS CELL PAPILLOMA 1
* ANIP‘ALS NECROPSIE
TISSUE EXAMINED MICROSCOPICALL t NO TISSUE INFORMATION SUBMITTED
-+ REQUIRED TISSUE NOT EXAMINED NICROSCDPICALLY ¢ NECRDPSY, ND HISTOLDGY DUE TQ PRQTOCOL
‘i TUMOR INCIDERCE At AUTOLYSI
H:  MHECROPSY, HC AUTOLYSIS, NO MICROSCOPIC EXAMINATION M:  ANIMAL N!SSING
B: NO NECROPSY PERFORMED
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TABLE A4,

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

VEHICLE CONTROL

ANIMAL o[ ol o] e[ G e[ of o o[ of @] o[ o[ of o ¢f &l of ol ol ol of ol a[ al
RUMBER 0) 0} O) G O 8} 0] oy o) af o A} o 4] o o) tf 1} 1 2] 21 2] 2] 2} 2
11 2] 3| 41 5] 61 71 8] 9] Q! 1] 2] 3] & 1.7 9} 04 1] 2! 3] ¢} 5
WEEKS ON T 1T 97 AT oF of 17 (0 T 00 AF o 90 ¢1 17 00 1 81 3| 1 ¢ 11 o} 11 1
STUDY g 2 g g S ? 2 2 2 ¢l 0 2 80 2 ol 0 2 0 g 500 ; 2l 0
[ 61 6 1 1 $1 6 b, 41 7 71 7
INTEGUMENTARY SYSTEM
SUBCUTANEOUS TISSUE L S S N A DI S S N T S T N N 2 R B )
BASAL-CELL TUMOR X
FIBROSARCOMA
RESPIRATQRY SYSTEM
LUNGS AND BRONCHI LR A R I S A SR R 2 T T R . I L A
CHONDRDSARCOMA, METASTATIC X
TRACHEA L R T T T A T T T T S A
HEMATOPOIETIC SYSTEM
BONE MARROW I T RN . S S S, S JUNE SUU. JUU. S . SO SOV S SN, . S SN N S S S
SPLEEN LT U SIS S S SN SN SRR SENE. SN ST SRR, SO S SN SN SR SR S S S S
LYMPH NODES L T T A A S R R R T N S
MALIG.LYMPHOMA, HISTIOCYTIC TYPE
THYMUS L I I T T S S N B T R R B SRR TN S
CIRCULATORY SYSTEM
HEART e SR S T TN S S T S T S R S
DIGESTIVE SYSTEM
SALIVARY GLAND LIS . SN SUUN. SR SEE SUNE. SR SN SN S U, SO SN SUNE. JUNE SUNY. SN JUN . S S .

LIVER
NEOPLASTIC NODULE

BILE DUCT [ S A S T S T NN S SR L N TR T S TR T SR TR Y T N
GALLBLADDER & COMMON BILE pUCT N _H N H N N N N N N N N N ¥ N N N N N N N N N N N
PANCREAS L R T I S 2 S T S S S S S TP S T ST 2
ESOPHAGUS LOL I S ST S SRR S ST S S SUE S S S S SR S S S S, S S
STOMACH L 2 A I I A R SR T S I R R
SQUAMOUS CELL PAPILLOMA

SMALL INTESTINE LI N S S S N SN BN S S S S N S S S ST S S SN S S
LARGE INTESTINE L N I I T R N S A ST I S S S BT AR S LR
URTINARY SYSTEM

KIDNEY LI LN SN S SN SN SN N U S SN SR S SN SN SN U SN SN SENE ST S S
URINARY BLADDER L I I O R T L I S T S A S
TRANSITIONAL-CELL PAPILLOMA X
ERDOCRINE SYSTEN

PITUITARY R R 2 T T S S S ST S S N S T TR S
ADENOMA, NOS X_X X X,

ADRENAL O I I I T I S S T T SR N S I R I R R
CORTICAL ADENOMA ~
PHEQCHROMOCYTOMA X X

THYRCID R T L N T R . T TR S TR N S S R 2R R R Y
C-CELL ADENQOMA X X

C-CELL CARCINOMA

PARATHYROID L I T T T T S R S T S S S T T SR S S S S
REPRODUCTIVE SYSTEM

MAMMARY GLAND L T T R S O T T R T T S S S S S RS S
ADENOCARCINGMA, NOS X

FIBROADENOMA X X X X X X
UTERUS L R T A T S I S R . 2 T T S R 3
LEIOMYOMA

LEIDOMYDSARCOMA X

ENDOMETRIAL STROMAL POLYP X X X X

ENDOMETRIAL STROMAL SARCOMA X X

OVaARY L T R T R S T IR I T S S S AU S N BN S S
HERVOUS SYSTEM

BRAIN L S I T T R TR S AN T ST SR N S SRS K SRR N RN SN
BODY CAVITIES
PERITONEUM N N N X N N NN N N NN KWNNUBNNWBNNNNNKNNNN
CHONDROSARCOMA X
ALL OTHER SYSTEMS
MULTIPLE ORGANS KOS N R N N ¥ N N N K NN N NNW NWNNNNNWMHNNNNN
PMONQOCYTIC LEUKEMIA | X X
TISSUE EXAMINED MICROSCOPICAL ¢ NO TISSUE INFORMATION SUBMITTED

LY
REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY
TUMOR INCIDENCE
NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATICN
ANIMAL MIS-SEXED

NECROPSY, NO HISTOLOGY DUE TO PROTOCOL
AUTOLYSIS

ANIMAL MISSING

NO NECROPSY PERFORMED

wZX 1+
oI
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TABLE A4, FEMALE RATS: TUMOR PATHOLOGY (CONTINUED)

VEHICLE CONTROL

ANIMAL of ¢ of o 0 [] 07 of 0] af of 6} 0f € 9] 0] ¢
NUMBER 2| 2 2| 3 3 3 3| 4] 4| 4 4| a4 4| ¢ 4] & 5
$1.2 2 2 7 gl 11 2] 3 [ TOTAL
WEEKS ON 191 11 1 § 1T 1] i1 11 1 T[TISSUES
STUDY o] ol o] of of of ¢f 0| @ 0] of of of of of ¢y 0 ol ¢j 0 0| TUMORS
7l 72171 21 3 21 71 71 ol & 20 21 71 78 21 3 2 S
TNTEGUMENTARY SYSTEM
SUBCUTANEOUS TISSUE O T T Y 20T T ST U TR T SN T N SR RN BN SR SRR R 50%
BASAL-CELL TUMCR 1
FIBROSARCOMA X 1
RESPIRATORY SYSTEM
LUNGS AND BRON Y R TR T T T T T T S T T I R I S I S T I S B 50
CHUNDROSARCONA METASTAT!C 1
TRACHEA T T S ST T T S R A N N T T S S 4 34
HEMATOPQIETIC SYSTEM
BONE MARROW PRI L N ST S S SR SR S . S S, SNC SN SN N SN S S S N S N 50
SPLEEN PR S SR T SHEE SUE. S S SR SR SR TN S SN . N L S SN S SN N B S )
LYMPH NODES O R Y T S T T T T S S R T S T B N SN SN B 4 50
MALIG.LYMPHOMA, HISTIOCYTIC TYPE X i}
THYMUS P S S S T T R N S A e T DL . B S N B 4 41
CIRCULATQRY SYSTEM
-
HEART P 2 S T S T S A 2 T S S S S S 50
DIGESTIVE SYSTEM
SALIVARY GLAND PR SR SR ST S SR SN S SHEE JE S, S . S UL SN SN SN SO JNNE. SN S, BN . ) 50
LIVER O A A A Y T T 2 T T S TN U B ST S S L N 50
NEOPLASTIC NODULE X 1
BILE DUCT PR ST TR TR S TR SR S JNE. S R S SN SN . SN SN JUN SN S N S . SR ) 51
GALLBLADDER & COMMON BILE DUCT N N N N N N N N N N N N N N N N N N N N NN NN 50%
PANCREAS I S . T T T T ST ST I T R A R T S L S S 4 49
ESOPHAGUS L SR SO SN SN SN S, S S, SR SN SN, SN SN SN SN, SN JUNE SN SN NS JUN. JUNE. SN 4
STOMACH IR S SR N T R 2 S T S T S S S S N S S T T S B 4 50
SQUAMCUS CELL PAPILLOMA X ]
SMALL INTESTINE O SR N SR SR SO SUUN. SN, SN SN JUNE. SO . S . S S, S, S N S . )
LARGE INTESTINE P T I R S T S T A T S TR A N SN SN SN SN TR 2 50
URINARY SYSTEM
KIDNEY IR S SR . N R SN N SR S Ak S S U S SN SRS SN N S, . . S N )
URINARY BLADDER I S T R T T S T K SR L S N S S 4 49
TRANSITIONAL-CELL PAPILLOMA 1
ENDOCRINE SYSTEM
PITUITARY O T T T R R T R T Y S T I L . AR A 48
ADENOMA, NOS X X_.X X X X X _X X 13
ADRENAL R A S T T I T I I T I I R I A I 50
CORTICAL ADENOMA X 1
PHEOCHROMOCYTOMA X X X
THYROID T T S R R O I 2 L I e I L A B T 48
C-CELL ADENDMA 2
C-CELL CARCINOM/ X X 2
PARATHYROID ERE S R T S T T T T S S S S SR S T R B B SN S 48
REPRODUCTIVE SYSTEM
MAMMARY GLAND TR SR SN T A U T T T N S L SR SN N SN S S A 50%
ADENOCARCINOMA, NDS X 2
FIBRQADENOMA X X X X X X X X X X 17
UTERus O I S I R L TR T T B 50
LEIOM X 1
LEIOMYOSARCOHA 1
ENDOMETRIAL STROMAL POLYP X X X X X X X i
ENDOMETRIAL STROMAL SARCOMA
OVARY P I T T T S T TR S SN B T S T I S 50
NERVOUS SYSTEM
BRAIN S T T N T T T S TR S S SR N S SR SN B S 50
BODY CAVITIES
PERITONEUM N N R N M NN NN NWHNN NIBNNUNNRNNWNNNNWMNMNMH®NNN-N 50%
CHONDROSARCOMA
ALL DTHER SYSTEMS
MULTIPLE ORGANS NOS N R N N M N N N N N NN HNNNNNNASNNNNMNNK 50%
MONQCYTIC LEUKEMIA X X
% ANIMALS NECRDPS!E
SSUE EXAMINED MICROSCOPICALLY + NO TISSUE INFORMATION SUBMITTED
REQUIRED TISSUE NOYT EXAMINED MICROSCOPICALLY C: NECRUPSY. HO HISTOLGOGY DUE TG PROTOCOL
TUYMOR INCIDENCE At AUTOLYSI
H:  HECROPSY, MO AUTOLYSIS, NO MICROSCOPIC EXAMINATION M ANIMAL NIS
B:

NO NECROPSY PERFORMED
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TABLE A4.

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

LOW DOSE

ANTHAL ol ol of ¢f a[ ol ol o] O] &1 67 of o] 6T af 0] of 0] 0] 0] 0] o} O] 0l 0
NUMBER of ap ol ol of ef of of of tf i th of 1p 1t o 1p 1] 0] 2t 2] 2§ 2] 21 2
sl 2] 3] 6] 51 6] 74 81 9t of 1l 2] 3y 6} 5 ef 7{ & ot ol [ 2] 31 4{ &
WEEKS ON ] ool ] D v [ TP or of ] tf 37 t{ of f{ [ %[ 11 o0f 1] e} +f ¢
STUDY o] of of 71 ot of of ol of 8 9/ of o} 6| of 9f of o] of of 8} ol ] of ©
sl 61 6l 20 2] 61 6] 61 6] 71 11 6l 61 6l el 71 6l 6! 6} 6] 3! 61 5[ 61 6
INTEGUMENTARY SYSTEM
SUBCUTANEQUS TISSUE TN F o+ 4 4+ 4+ + b+ N+ 4 & 4+ b b+ v+ NN 4+
FIBROMA
LIPCMA X
RESPIRATORY SYSTEM
LUNGS AND BRONCHI L A S N S S S S N ST S T S
ALVEOLAR/BRONCHIOLAR CARCINOMA
TRACHEA L R S AR A R T R T S S S S R R A
HEMATOPOIETIC SYSTEM
BONE MARROW R SR SN S, U SR SR S JUL RN S S JUNE SR S S S S S S SR S
SPLEEN R S SR SN S S S SR S ST R ST U S ST SN . S S S S
LYMPH NODES + *+ + + * + + + + - + + + + + + + + * + + + + + +
THYMUS L R . L T T S T ST ST SR S ST R S S T SR T S
CIRCULATORY SYSTEM
HEART LR N A B A A e R T T S S R
DIGESTIVE SYSTEM
SALIVARY GLAND LI S SR S S, S U SR S S J . S S S S S V. S S T S SN )
LIVER L I R I R I I R 2 2 T I TR T S S N I T T T )
BILE DUCT ADENOMA
NEOPLASTIC NODULE X
BILE DucTt L L S SR SO S S S . S . SO SN SR . S T T JUNE ST NN R S
GALLBLADDER & COMMON BILE DUCT N N N N N N N N N N N N N N N N N N N N N N N N N
PANCREAS L I e T T T R T T T S
ESOPHAGUS L S S S SO U . SN SN SN SN ST S . S S . SN NN ST S S S
STOMACH L2 S S S SO, SO, SN, S S S, S S SN SEE SR, JUNE S S S S N . .
SMALL INTESTINE + + + + + + + + + + + + + + ¥ * + + + + + 4+ + + +
LARGE INTESTINE LR S S SR . S SR ST ST S S S S SN S, SO AL S SEN SN S SN
RECTUM + 0+ + N+ F + o+ + N N O+ N + ¥ + 4+ 4+ + + N + ¥ + +
FIBROSARCOMA X

URINARY SYSTEM

KIDNEY S S . SN S SN SIS SN, SR JU SN S S S SIS S S S S SO S N

URINARY BLADDER L R R T T S I TR S

ENDOCRINE SYSTEM

FITUITARY L R T T N T I I N L A e e
ADENOMA, NOS X X X X X X X X X
ACIDOPHIL ADENOMA

ADRENAL LN N S A R I T L S R S . SR T T )
CORTICAL ADENOMA

PHEOCHROMOCYTOMA X X X X

THYROID L R A 2 A S T T T S S T T S S . T R N R
FOLLICULAR-CELL ADENOMA X

C~CELL ADENOMA X X X

C~CELL CARCINOMA X
PARATHYROID L T T S R R R S T
ADENOMA, NOS X,
PANCREATIC ISLETS L R T A T S S N T S 2 S T T T R

ISLET-CELL ADENOMA
EPRODUCTIVE SYSTEM

MAMMARY GLAND LA A S I A R S N S T T S R D S I B R I N
ADENQCARCINOMA, NOS
SARCOMA, NOS

FIBROADENQOMA X X X X X X X X X X X X X

PREPUTIAL/CLITORAL GLAND N N N N NNNNUNNSNUNEMNNNNNBNIUNENNNNNN
CARCINOMA, NOS |
ADENOMA, HOS |

=)

ADENOSQUAMOUS CARCINOMA X

UTERUS LA A A A B I e R T S Y B Y

ENDOMETRIAL STROMAL POLYP X X X X

OVARY AL A R S S B I R T T S S I T A
NERVOUS SYSTEM

BRAIN A A N A T T R . 2 T T T S S S S Y
ALL OTHER SYSTEMS

MULTIPLE ORGANS NOS NN N NN NN NNWNNNWBNNNNBMNNNINNNNNHKNN

SARCOMA, NODS X

SEARCOMA, NJS, METASTATIC

O0STEQOSARCOMA X

MONOGYTIC [EUKEMTA X X X X

TISSUE EXAMINED MICROSCOPICALLY t N0 TISSUE INFORMATION SUBMITTED

REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY
TUMCR INCIDENCE

NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION
ANIMAL MIS-SEXED

NECROPSY, NO HISTOLOGY DUE TO PROTOCOL
AUTOLYSTS

ANIMAL MISSING

NO NECROPSY PERFORMED

BETX o+
@Iro
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TABLE A4. FEMALE RATS: TUMOR PATHOLOGY (CONTINUED)

ANTMAL of o of ef o[ o[ of ol ol of a7 ¢ ¢ 07 07 o] of of o af o] of ol @
NUMBER 2] 2] 2| 2] 31 30 31 31 3] 3} 3| 313 4f &l & a4l ol & @1 4] 41 4| 5
6] 71 8 0) ti 2] 31 41 5] 61 7] 8 o i1j 2] 3] 41 81 6] 7 94 0] TOTAL
WEEKS ON TP ] v 1] A v} 17 ap a0 a1 11 ¢ 10 6] 3] 7 ] s7 17 of 17 ] {{TISSUES
STUDY o] of of ol o] of o] o of of 7| of ol &j o} 8! o] of of vi of 3j ol 0| 0f TUMORS
6l 2 6l 6] 6[ 61 61 61 6] 6] 1] 6] & el 91 3] 61 !] o] 61 8 $
INTEGUMENTARY SYSTEM
SUBCUTANEQUS TISSUE LN S I T T T T SR T T A . SN TR R T R S B I S B 50%
FIBROMA X X X 3
LIPOMA 1
RESPIRATORY SYSTEM
LUNGS AND BRONCHI L T T TS A I I N T S S A 2 T T T N 4 50
ALVEOLAR/BRONCHIOLAR CARCINOMA X !
TRACHEA T T T S A - R R S B R S 37
HEMATOPOIETIC SYSTEM
BONE MARROW PR S SIE SRN S S S SR SR S S S SUE S U . S S S S S SU S SO, 49
SPLEENK LIRS T . SR SR L . S SR SR SN S, SN SN SR SV S U SN, SOV, SRR N, S 50
LYMPK NODES L AT SR SR R S, SR S SR S SR, S SN, S JUUE JUNE. S SN S SN JUN. SN . S, 5
THYMUS L ZC S S T S T S T T R S S R 43
CIRCULATORY SYSTEM
HEART L I 2 S . S SN N T SN S I S S A R R S S A 50
DIGESTIVE SYSTERM
SALIVARY GLAND LN SR . SN S S S SR SN SN SO SN S, SN JUUN. SN NN S SR . JUN JU. JU. S 1]
LIVER T A T I R S S Y I S T R T I T R D A 50
BILE DUCT ADENOMA X !
NEGPLASTIC NODULE ]
BILE DUCT IR SR S R R R S SN S SR S S SO S VUK. S Y. S S S JUNE . S ) 50
GALLBLADDER & COMMON BILE DUCT N N KR N N N N N N N N N N N K N N N N N N N N N N 50%
PANCREAS T I T T S S T N S T BT SR S S N S S S 50
ESOPHAGUS LR SR W SR S, S S S S S N S S SN . SUNL SN, . SN S SUN U, SN . )
STOMACH PR SR S SN S S S S S S S S SN SH SN SN SN ST S S S S 50
SMALL INTESTINE LR S SN TE S SO SR SN SN S S T, JUNE N SUE S NN NNE S S S SR . B 5
LARGE INTESTINE AR ST SR S S S S S S S . U S, S SN, S JUN. S SO, S SO S S [
RECTUM # N ¢+ N + N + + + + N + + N + N + + 4+ + 4+ N + K + 50%
FIBROSARCOMA 1
URINARY SYSTEM
KIDNEY L SR SR SN SR SR, ST S SN ST S S N S SR NG SHEE NS SN SN SN SN S B | 50
URINARY BLADDER L T I I T R I R R L T I D T B B S 4 50
ENDOCRTINE SYSTEM
PITUITARY P T T S S R T T T . S R T TR R N SR N B 49
ADENGM X X X X X x X 16
ACIDDPHIL ADENUNA X 1
ADRENAL L I T T R B S S AR DR S R S R B R B S 50
CORTICAL ADENOMA X 1
PHEQCHROMOCYTOMA X X X X -3
YROID L N T L T T N P S S N S T I T S 2 I A 50
FOLLICULAR CELL ADENOMA 1
C-CELL ADENQMA X X X X 7
C-CELL CARCINQMA i
PARATHYROID L L I S T I T T R SN N . S T R B SR B S 44
ADENOMA, NOS 1
PANCREATIC ISLETS PO T T T T T T T ST S S N SN N TN SN ST N S A 4 B0
ISLET-CELL ADENOMA X 1
REPRODUCTIVE SYSTEM
MAMMARY GLAND LT S S TR U S JEEE T SN S T TS SRR T S R S 50%
ADENOCARCINOMA, NOS X 1
SARCOMA, NOS X i
FIBROADENOMA X X X X X X X X X X 23
PREPUTIAL/CLITORAL GLAND N N N N N N N N NN NK N N N NNHNNNNNNNN S50
CARCINOMA, NOS X 1
DENOMA, NOS X 1
ADENOSQUAMOUS CARCINDMA 1
UTERUS S S T T S S S S R T T N B 50
ENDOMETRIAL STROMAL POLYP X X X X
OVARY L T T T S S T I S S S T S B 2 S 50
NERVOUS SYSTEM
BRAIN L T T I I S AR S R N T D B B S A 50
ALL OTHER SYSTEMS
MULTIPLE OGRGANS NOS K N N N N N N NN NS KNI NN NKHNNNNRNKNNNNNN 50%
SARCOMA, NCS 1
SARCOMA, NOS. METASTATIC X !
OSTEQSARCOM !
MONQOCYTIC LEUKENI X X/
* ANINALS NECRUPSIED
ISSUE EXAMINED MICROSCOPICALLY i NO TISSUE INFORMATIOH SUBMITTED
RE“UIRED TISSUE NOT EXAMINED MICROSCOPICALLY C: NECROPSY, NO HISTOLOGY DUE TO PROTOCOL
. TUMOR INCIDENCE A:  AUTOLY
H: HECROPSY, HO AUTOLYSIS, NO MICRDSCOPIC EXAMINATION M:  ANIMAL
B: NO NECRGPSY PERFDR”\ED
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TABLE A4.

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

HIGH DOSE

ANIMAL gf ¢] o ol ef of of of o[ o] o] of o] o 6] O] O] 0] o] 6] 0] €] o 0
NUMBER ol of of of of of of 0] of 1f 1| 1] 1 Tosf oo o 1 1 2) 2| 2] 20 2
2] 3 el 5! 61 21 81 o] of 1] 21 3| 41 5{ 6| 7| &| 9! of 1] 21 3] &
WEEKS ON oty b byt o e oy [ v v st s{ [ 1} o1 ¢ 1
sTUDY ol o of of of of of of 9/ of 8{ 7{ o of 0| ol of ¢| of o| of 8| 8] 9
5i 5] 51 6] 61 2l 1 6j o« 6] 9f al 6] 6 6] 6 6{ 1] 61 6] 61 8| a] 61 2
INTEGUMENTARY SYSTEM
SKIN L e T R T T T S S )
BASAL-CELL TUMOR X
KERATOACANTHOMA
RESPIRATORY SYSTEM
LUNGS AND BRONCHI LI S SR . SN SN SOV NS S N S S SO N S SR S S S N SHN. SN S S
TRACHEA R e T R R S SR T T S LA
HEMATOPOIETIC SYSTEM
BONE MARROW LA, U . S SN SN S S SRR, SUNG. N S, SN S N N S S S S S .
SPLEEN L S . S, SR SN SN SN S SN JUNE NN S TR SN SN S SUTE SR S S S P S
LYMPH NODES RS S S S S S SRR SN S . SN ST S SRS S S SN S S S A T
THYMUS L R R T I T S S SR SN T SR SN S S TS S
THYMOMA X
CIRCULATORY SYSTEM
HEART LA S S T R S R T A S T D D T S T T S SR S T B
DIGESTIVE SYSTEM
DRAL CAVITY N N N H§ N N N N N N NN NNWI NN NNMNNINMHNWNNNN
SQUAMOUS CELL PAPILLOMA X
SALIVARY GLAND LI S SO SO S S SN SRS S T S ST S S S S S S S S S S
LIVER LS S SN, . S SN SN SN SN S S S . . S SN SN S S SN S S
BILE DUYCT LI S S S S S SN S NS S NS R DL S S S S S SN L N S )
GALLBLADDER & COMMON BILE DUCT N NN N N N N NN NNNNNNWSKNNMNNWNNNWNNN
PANCREAS LI N S S S S UL SR A N S S S S S S S SO 2N S 1
ESOPHAGUS LA R A AL R S N L S ST N, S N N R S S T S T S N S
STOMACH + + + + + + + + + + + + + + + + + + + + + + + + +
SQUAMQUS CELL PAPILLOMA X
SMALL INTESTINE L T T e L T T S S S S S T S S S P
MUCINOUS ADENGCARCINOMA
LARGE INTESTINE L e S T T T SR T S S SR S S S S
URINARY SYSTEM
KIDNEY I S T, SO . SO A 2. SR, SR, S, S, S S, S S, SN S SN S S AN S
URINARY BLADDER L I R N I R R T R R S B I S
ENDICRINE SYSTEM
PITUITARY LI I T T T T T T S R S S S N N N N R R S
ADENOMA, NOS X X X X X X X
ADRENAL LI R I I T N S T T T T R T S I S T T SR N S
PHEQCHROMOCYTOMA X X X

THYROID L N S T I R R N R S T T S A I T R

C-CELL ADEINOMA X

C-CELL CARCINOMA

PARATHYRQID L R e e T R S S T S 2 R S S B
REPRODUCTIVE SYSTEM

MAMMARY GLAND + ot 4+ 4+ + o+ L + 4+ L +

< +
pe< +
< +
< +
<+
<+

FIBROADENOMA

PREPUTIAL/CLITORAL GLAND N N N
CARCINOMA,NOS
ADENCMA, NOS

xz

VAGIHA N N N BN N N N N N NNNIHNNMNNNNNWMNNNNNN
ENDOMETRIAL STROMAL SARCOMA, INVA X

UTERUS LI S R S N A S A T R SR B SR TR SN T S S SR N Y
ENDOMETRIAL STROMAL POLYP X x x X x X
ENDOMETRIAL STROMAL SARCOMA X

QVARY LA 2 I D B T SR I D D S T I T I R

HERVOUS SYSTEM
BRAIN
ASTROCYTOMA
MEDULLOBLASTOMA X

SPECIAL SENSE ORGANS

ZYMBAL'S GLAND H N N N N N N N HN NNHNNWSNWNNNNNNN
ADENOSQUAMDOUS CARCINOMA

BODY CAVITIES

MESENTERY N N N N N K N NN K NHKNN®NKNNMNNNNNNNWRKNNN-
FIBROSARCOMA
MALIG.LYMPHOMA, HISTIOCYTIC TYPE

ALL OTHER SYSTEMS

>+

MULTIPLE ORGANS NOS K N R N N N N N NNNNNW KNMHNNNNNKNKNNMNNNN
ENDOMETRIAL STROMAL SARCOMA, META X
LEUKEMIA, NOS
MONQCYTIC LEUKEMIA X X X X X,
LEG NOS
OSTEQSARCOMA
TISSUE EXAMINED MICROSCOPICA f NO TISSUE INFORMATIGN SUBMITTED

NECROP3Y, NO HISTOLOGY DUE TO PROTOCOL
AUTOLYSIS

ANIMAL MISSING

NG NECROPSY PERFORMED

LLY
REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY
TUMOR IRCIDENCE
NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION
ANIMAL MIS-SEXED

w0
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TABLE A4, FEMALE RATS: TUMOR PATHOLOGY (CONTINUED)

HIGH DOSE

ANIMAL o] 0] o] o] o] of of of o] ol o] of o[ ¢f o of OT of ol of of of of ¢
NUMBER 2t 20 2| 2| 37 31 3| 3| 3| 31 3] 3t 3] 3! 4 o) 4| 4} 4l 4| 4[ 4] 4| &
6] 71 8| 9] of 1] 21 3 4] 5! 6| 7! 8] 9f ol 11 2] 3] 6| 5] 6f 7| 81 9 TOTAL
WEEKS ON T 1] ([ 1 of of 1T+ o) of t[ oy of of of 1 «f of s 1[ ol 1] o 1 TISSUES
STUDY o o} of of 8} 9f ¢l of 9| 8§ o ¢f 9| 8] *+{ 0| of 9| o] 0| 8] o 9} 0| %| TUMORS
5] 61 6] 61 5: 61 6] 6! 6] 0 71 3] 8] 2 61 31 64 61 1] 6] 8] 61 3
INTEGUMENTARY SYSTEM
SKIN I S S S S S A T S S A I I 49%
BASAL-CELL TUMOR 1
KERATOACANTHOMA X 1
RESPIRATORY SYSTEM
LUNGS AND BRONCHI LR SN R . S SR N ST SN S S SN S SN SO, SN S S SN, SN SN S SN S 1 4
TRACHEA F R T T T T T e S I S I S S I B | 32
HEMATOFCIETIC SYSTEM
BONE MARROW R SN SN SN S SN S S S SN S SN SO W S S S S S S S S S 1 47
SPLEEN P S S L N T SR SR L N SN SN . U W S SN SR SN JEE. SN SN SN N 1 49
LYMPH NODES [OE S R TR S NS S NS SO S T TN SN SN SN ST SENE S S SN N N . S 1 49
THYMUS LR T T S S R S I S S SR R S e T A 39
THYMGMA 1
CIRCULATORY SYSTEM
HEART L T R T S R S T S S S S S S S 49
DIGESTIVE SYSTEM i
ORAL CAVITY N N N N N NN NNMWMNNWMNMNNAWNNNNNNNNNN-N 49%
SQUAMOUS CELL PAPILLOMA 1
SALIVARY GLAND 4 4t + o+ 4 4+ o+ =+ o+ A H o+ o+ o+ o+ O+ o+ 4+ 46
LIVER LI S S N SO SN SR . SRR S S SR . S S S N SRR S . A S R S, 49
BILE DUCT TR SR S ST S ST SRR D S S S S SR SN S S S S N S S S 1 49
GALLBLADDER & COMMON BILE DUCT N N N N N N N_A N N N H N N N N N N 49%
PANCREAS PR IR S S S S N S S S . SN S S S SN S S SO A S SN S, 46
ESOPHAGUS LR SO ST SUEE S R S N SHNE. S SN SN SN SN SR JHUE S SN S, JUN . SN, U S 1 4]
STOMACH P T T N T T S S N 2 T I TN S B S BN SN TN 49
SQUAMOUS CELL PAPILLOMA 1
SMALL INTESTINE P T T R T T S N e S S-SR N T . S S S T 1 46
MUCINOUS ADENDCARCINOMA X, 1
LARGE INTESTINE P TNE S SR ST I T I 2 S TN R I S I S R S I 45
URINARY SYSTEM
KIDNEY LR SR W R S SN S N SRS SN SN S SN JEN SR S SN S SR SN SN SN SN SN 49
URINARY BLADDER R T N T Y S R S I R A I R 48
ENDOCRINE SYSTEM
PITUITARY D A T T ST S S S T S R 48
ADENOMA, NOS X _X X X X X 13,
DRENAL S S S S 2 T T T S T S Y S S TR T R T T | 49
PHEOCHROMOCYTOMA X X X 3
THYROID D T T S AN - S N SR TR SN S 4 + 0+ 4 46
C-CELL ADENOMA X X X
C-CELL CARCINOMA X 1
PARATHYROID L R S e T I R R N R B S R 37
REPRODUCTIVE SYSTEM
MAMMARY GLAND L T T S R U L T N SR S S SR S TN T N S R B 49%
FIBRGADENOMA X X XX X 11
PREPUTIAL/CLITORAL GLAND N H N N NN NNNUJ NNI KNNANNNWNNINENNNHNN 49%
CARCINOMA, NOS 1
ADENOMA, NOS X k3
VAGINA N K N N N NN NNKNWHNNNNIRKANNINNNNNNNN 49%
ENDGMETRIAL STROMAL SARCOMA, INVA 1
UTERUS I T T T T S T S N T SR 48
ENDOMETRIAL STROMAL POLYP X X X X X X X 13
ENDOMETRIAL STROMAL SARCOMA ]
QVARY FE S S . T N T SN R S S SEC O R S T SR R B 47
NERVOUS SYSTEM
BRAIN PR T T L S ST TR JUE T ST SR S T T S N SN N B 49
ASTROCYTOMA X 1
MEDULLOBLASTOMA 1
SPECTAL SENSE ORGANS
ZYMBAL'S GLAND N N NN N N N NN NNNMNINANNNNNMNNNNN 49%
ADENOSQUAMOUS CARCINOMA 1
BODY CAVITIES
MESENTERY N N N NN N HNHNN NN NNNMNNANNNNMNMNMNNNN 49%
FIBROSARCOMA X 1
MALIG.LYMPHOMA, HISTIOCYTIC TYPE X 1
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N N N N N NN NNNNNANNNNANNNNNN 49%
ENDOMETRIAL STROMAL SARCOMA, META 1
LEUKEMIA,NOS X 1
MONOCYTIC LEUKEMIA X X X k-3
LEG NOS A
QSTEOSARCOMA X 1
% ANIMALS NECROPSIED
+:  TISSUE EXAMINED MICRQSCOPICALLY + NO TISSUE INFORMATION SUBMITTED
: REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY C: NECROPSY, NO HISTOLOGY DUE TG PROTOCOL
vt TUMOR INCIDENCE At AUTOLYSIS
H:  NECROPSY, MO AUTOLYSIS, NO MICROSCQPIC EXAMINATION M:  ANIMAL MISSING
B: NQ NECROPSY PERFORMED
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APPENDIX B

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MICE
ADMINISTERED ALLYL ISOVALERATE IN CORN OIL BY GAVAGE
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TABLE B1.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE ADMINISTERED
ALLYL ISOVALERATE IN CORN OIL BY GAVAGE

VEHICLE
CONTROL LOW DOSE HIGH DOSE
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 50
INTEGUMENTARY SYSTEM
xSKIN (50) (50> (50)
BASAL-CELL TUMOR 2 (4%) 1 (2%)
FIBROMA 3 (6%) 1 (2%)
¥*SUBCUT TISSUE (500 (50) (500
SARCOMA, NOS 1 (2%) 2 (4%) 1 (2%
FIBROSARCOMA 2 (4%) 1 .(2%)
RESPIRATORY SYSTEM
#LUNG (50) (50) (49)
HEPATOCELLULAR CARCINOMA, METAST 3 (6%) 2 (4%) 3 (6%)
ALVEOLAR/BRONCHIOLAR ADENCOMA 10 (20%) 5 (10%) 3 (6%)
ALVEOLAR/BRONCHIOLAR CARCINCMA 3 (6%) 1 (2%) 2 (4%)
MESOTHELIOMA, METASTATIC 1 .(2%)
HEMATOPOIETIC SYSTEM
*MULTIPLE ORGAHS (50) (502 (50)
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 1 (2%) 2 (4%) 1 (2%)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 2 (4%)
ALIGNANT LYMPHOMA, MIXED TYPE 3 (6%) 2 (4%) 6 C12%)
#MESENTERIC L. NODE (507 (50) (49)
MALIG.LYMPHOMA, HISTIQCYTIC TYPE 1 (2%
CIRCULATORY SYSTEM
¥MULTIPLE CRGANS (50) (50) (50)
HEMANGIOSARCOMA 1. (2%)

## HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE B1. MALE MICE: NEOPLASMS (CONTINUED)

VEHICLE
CONTROL

#SPLEEN
HEMANGIOMA
HEMANGIOSARCOMA

DIGESTIVE SYSTEM
$LIVER

HEPATOCELLULAR ADENOMA
HEPATOCELLULAR CARCINOMA

#GASTRIC MUCOSA

SQUAMOUS CELL PAPILLOMA

#JEJUNUM
ADENQCARCINOMA, NOS

#COLON
ADENOCARCINOMA, NOS

ENDOCRINE SYSTEM

#ADRENAL
CORTICAL ADENCMA
PHEOCHROMOCYTOMA

PHEOCHROMOCYTOMA, MALIGNANT

#THYROID

FOLLICULAR-CELL ADENOMA

REPRODUCTIVE SYSTEM
#TESTIS

INTERSTITIAL-CELL TUMGOR

NERVOUS SYSTEM
NONE

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

¥ NUMBER OF ANIMALS NECROPSIED

85

Allyl Isovalerate



TABLE B1. MALE MICE: NEOPLASMS (CONTINUED)

o o e - s - s s - v . e s A - o 0 o e e T e R R e

VEHICLE
CONTROL LOW DOSE HIGH DOSE
SPECIAL SENSE ORGANS
*HARDERIAN GLAND (50) (50) (507
ADENOMA, NOS 4 (8%) % (8%) 2 (4%)
*¥EAR (50) (50) (50)
SARCOMA, NOS 1 2%
MUSCULOSKELETAL SYSTEM
NONE
BODY CAVITIES
*MEDIASTINUM (50) (50) (50)
ALVEOLAR/BRONCHIOLAR CA, INVASIV 1 (2%)
*MESENTERY (50) (50) (50)
MESOTHELIOMA, MALIGNANT 1 (2%)
ALL OTHER SYSTEMS
¥MULTIPLE ORGANS (50) (50) (50)
PHEOCHROMOCYTOMA, METASTATIC . 1 (2%)
SARCOMA, NOS 1.(2%) 1 (2%)
NEURILEMOMA 1 (2%) 1 (2%)
ANIMAL DISPOSITION SUMMARY
ANIMALS INITIALLY IN STUDY 50 50 50
NATURAL DEATHa 11 10 11
MORIBUND SACRIFICE 8 7 2
SCHEDULED SACRIFICE 3
TERMINAL SACRIFICE 26 31 31
ACCIDENTALLY KILLED, NOS 2 2 6

ANIMAL MISSING
ANIMAL MISSEXED
OTHER CASES

@ INCLUDES AUTOLYZED ANIMALS

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE B1. MALE MICE: NEOPLASMS (CONTINUED)

VEHICLE
CONTROL

TUMOR SUMMARY

TOTAL ANIMALS WITH PRIMARY TUMORSX
TOTAL PRIMARY TUMORS

TOTAL ANIMALS WITH BENIGN TUMORS
TOTAL BENIGN TUMORS

TOTAL ANIMALS WITH MALIGNANT TUMORS
TOTAL MALIGNANT TUMORS

TOTAL ANIMALS WITH SECONDARY TUMORS#
TOTAL SECONDARY TUMORS

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

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

36
68

25
37

24
31

33
44

17
24

20
20

34
46

19
21

23
25

% PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
# SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE

INTO AN ADJACENT ORGAN
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TABLE B2.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE ADMINISTERED
ALLYL ISOVALERATE IN CORN OIL BY GAVAGE

VEHICLE
CONTROL LOW DOSE HIGH DOSE
ANIMALS INITIALLY IN STUDY 50 50 50 ) )
ANIMALS NECROPSIED 50 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 50
INTEGUMENTARY SYSTEM
*¥SUBCUT TISSUE (50) (50) (50)
SARCOMA, NOS 1.(2%) 1 (2%
FIBROSARCOMA 1 .02%)
RESPIRATORY SYSTEM
#LUNG (50) (49) (50)
ALVEQLAR/BRONCHIOLAR ADENOMA 2 (&%) 4% (8%) 2 (4%)
ALVEOLAR/BRONCHIOLAR CARCINOMA 2 (4%) 1 (2%)
OSTEOSARCOMA, METASTATIC 1 (2%)
HEMATOPOIETIC SYSTEM
XMULTIPLE ORGANS (502 (503 (50)
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 4 (8%) 5 €10%) 4 (8%)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 1 (2%) 4 (8%)
MALIGNANT LYMPHOMA, MIXED TYPE 6 (12%) 5 (10%) 8 (16%)
#SPLEEN (50) (50) (50)
MALIGNANT LYMPHOMA, MIXED TYPE 2 (&%)
#LUNG (50) (49) (508D
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 1.(2%)
CIRCULATORY SYSTEM
¥MULTIPLE ORGANS (502 (50) (50)
HEMANGIOSARCCOMA 1 2%
#SPLEEN (507 (50) (50)
HEMANGIOSARCGOMA 1 2%} 1.¢€2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE B2, FEMALE MICE: NEOPLASMS (CONTINUED)

o - " " e o - ot T M M o oy T Bt et Sy e e s 4 e T R e e b = e e o S B e e o

2 " " e o " A U U e e W o o T A e - " 1 oy o B B o A i e i e T o = e o v

44)
77 €16%)
47>

- N

VEHICLE
CONTROL
DIGESTIVE SYSTEM
#LIVER (50)
HEPATOCELLULAR ADENOMA 2 (4%)
HEPATOCELLULAR CARCINOMA 1 (2%)
#GASTRIC MUCOSA (502
SQUAMOUS CELL PAPILLOMA 1 (2%)
ADENOMA, NOS 1 (2%
URINARY SYSTEM
NONE
ENDOCRINE SYSTEM
#PITUITARY (43)
ADENOMA, NOS 11 (26%)
#ADRENAL (50>
CORTICAL ADENGOMA 1 (2%
PHEOCHROMOCYTOMA
#THYROID (49)
FOLLICULAR-CELL ADENOMA 3 (6%)
FOLLICULAR-CELL CARCINOMA 1 .(2%)
#PANCREATIC ISLETS (47)
ISLET-CELL ADENOMA
REPRODUCTIVE SYSTEM
%¥MAMMARY GLAND (50)
ADENOMA, NOS 1 (2%)
ADENOCARCINOMA, NOS 2 (4%)
#UTERUS (50>
ENDOMETRIAL STROMAL POLYP 1 (2%)
ENDOMETRIAL STROMAL SARCOMA 1 (2%)

LOW DOSE
(50)
(50)
(43)

2 (5%)
(46
(48

2 (4%)
(47)

1 (2%)
(503

3 (6%)
(50

1 (2%)

(50)
2 (4%)

(50)
1 (2%)

o e o e e et S G e s e Y o A e Ry 8 Y e o e o " " -

NERVOUS SYSTEM
NONE

# NUMBER OF ANIMQ}E EITH TISSUE EXAMINED MICROSCOPICALLY

¥ NIIMRFR AF ANTM FRRNPSTFD
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TABLE B2. FEMALE MICE: NEOPLASMS (CONTINUED)

- MR 4 T - - ¢ e e ey T e e e T Ty A e Mt e e e

VEHICLE
CONTROL LOW DOSE HIGH DOSE
SPECIAL SENSE ORGANS
XHARDERIAN GLAND (50) (50) (50)
ADENOMA, NOS 1 (2%) 1 (2%)
MUSCULOSKELETAL SYSTEM
¥BONE (50) (50) (50)
OSTEQSARCOMA 1 (2%)
%FEMUR (50 (502 (50)
OSTEOSARCOMA ‘ 1 (2%
BODY CAVITIES
XMESENTERY (50) (50) (50)
NEURILEMCMA 1 (2%
ALL OTHER SYSTEMS
¥MULTIPLE ORGANS (50) (50> (50)
SARCOMA, NOS 1 (2%
ENDCMETRIAL STROMAL SARCOMA, MET 1 .¢2%)
ANIMAL DISPOSITION SUMMARY
ANIMALS INITIALLY IN STUDY 50 50 50
NATURAL DEATHA 15 27 20
MORIBUND SACRIFICE 4 6 5
SCHEDULED SACRIFICE
TERMINAL SACRIFICE 31 16 26
ACCIDENTALLY KILLED, NOS 1 1

ANIMAL MISSING
ANIMAL MISSEXED
OTHER CASES

a_INCLUDES AUTOLYZED ANIMALS

# MUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE B2. FEMALE MICE: NEOPLASMS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE
TUMOR SUMMARY
TOTAL ANIMALS WITH PRIMARY TUMORS* 31 20 30
TOTAL PRIMARY TUMORS 66 28 42
TOTAL ANIMALS WITH BENIGN TUMORS 18 9 15
TOTAL BENIGN TUMORS 25 11 18
TOTAL ANIMALS WITH MALIGNANT TUMORS 20 16 24
TOTAL MALIGNANT TUMORS 21 17 24
TOTAL ANIMALS WITH SECONDARY TUMORS# 2
TOTAL SECONDARY TUMORS 2

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

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

PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
# SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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TABLE B3.

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE 2-YEAR
STUDY OF ALLYL ISOVALERATE

VEHICLE CONTROL

ANTMAL of o[ of of of o[ of of of o of of of o of of o] o[ of ¢l 0 8T o] 0
NUMBER of of of of of of of of af f ] op o} 1f 1t 1) 1| ] 1| 2 2 2| 2] 2
1) 2) 3] 6 S| ¢l 7] 8] 9t 0] 1] 21 3| ¢ 617 9 1 4
WEEKS OR T e T of of «f ef 17 ol of f o 1 ¥f tf € 1] 1y @ I
STUDY ol oy of 7] of 1] 3| of 8f of 71 6| o] 1| o] of of &1 o| 0] 9 o e ¢
51 51 5f 11 6f 31 31 6[ 71 6] 9l 6 61 3 ] 118 9
INTEGUMENTARY SYSTEM
SKIN LI SR N S R B R B LR I A I D I T I R
BASAL-CELL TUMOR
FIBROMA X X
SUBCUTANEQUS TISSUE L O T A S S I B S B SR S R I L R
3ARCOMA, NOS X
FIBROSARCOMA X
RESPIRATORY SYSTEM
LUNGS AND BRONCHI LN A I R I L TR I D R B N A A A T S SR N S I 4
HEPATOCELLULAR CARCINOMA, METASTA X X X
ALVEOLAR/BRONCHIOLAR ADENOMA X X X X X X X X
ALVEOLAR/BRONCHIOLAR CARCINOMA X
TRACHEA S T S S S kI T I A
HEMATOPOIETIC SYSTEM
BONE MARROW LR S S S ST S . S SN RN SN, S SN, SN NN SN NN S SN S S, S S

SPLEEN
HEMANGIOSARCOMA
LYMPH NODES LI SO R S SN SN SO SN, SN SN SN S JUNE. JUUR S UK SEE N SN U S S 2. . ]

THYMUS L I 2 T I R I I I R A N A I I

CIRCULATORY SYSTEM
HEART L I I O I I I N

DIGESTIVE SYSTEM

SALIVARY GLAND LR L SR SN SR SR S SN N SN S S S SN S SN . SN JUNE JUN SN, SN SN )

IVER LR I A T F N T

HEPATOCELLULAR ADENOMA X X X X

HEPATOCELLULAR CARCINOMA X X X X X X X X X

BILE DUCT L L R S N S L U L S S S JUNE SN SN S SN U S, SN B S

GALLBLADDER & COMMON BILE DUCT 4 4 4 4 + 4+ + N 4+ N + N 4 + N + + ¥ + 4 + N N + +

PANCREAS LA SN VN N JUNE SN SN S NUNS S, SUN. NN N B S S, N SN, SN S N B, . 2. 1

ESOPHAGUS DA S S S S SN JUNE. SN SN, JUUC L. JUVE. SN S, S JU. SN 2 S U S B

STOMACH LI L S S SO S SN S S, N SN SEE JUNE SN SN, SUN. S SN S S N S N M. |

SMALL INTESTINE LR SRS SN S S S SN N SN S, S S SN SN S, S S . SO S 2. S,

LARGE INTESTINE L I T T S S S T TR R S T R S U S R S S
URTHARY SYSTEM

KIDNEY LRSS S S S SN S S SN S N S N SN SN N S N SN S S N )

URINARY BLADDER S R T T T T S S S S S S R R
ENDOCKINE SYSTEM

PITUITARY LI S SR . SN S SN S . SN SN SRR S S N, S, JUNL. SUNL. S, S, SUNL . SO

ADRENAL L R R T 2 2 I S R I D SR I S I B 4

CORTICAL ADENQMA

PHEOCHROMOCYTCMA X X

PHEDCHROMOCYTOMA, MALIGNANT

THYROID L R R T AL A N S T N R I B I A S I 4

FOLLICULAR-CELL ADENOMA X X

PARATHYROID L I N T T 2 S S L R S S S D I B
REPRODUCTIVE SYSTEM

MAMMARY GLAND N N N N H N N N N N N N N N N N N + N N N NN NN

TESTIS L SN SR SN NS, S JUN SN SR JUNE SN SUNE SO, SN SN SN S, . SN S SN SN S S

PROSTATE P 2 T T R R A A T S I I I A
NERVOUS SYSTEM

BRAIN N T T T I B S R I 2 T D N S N D T T A . S 4
SPECTAL SENSE ORGANS

HARDERIAN GLAND N N N N N N NN N KHNNMNNUBNHNMNNIBMNNNNNNN

ABENOMA, NOS X X X

BODY CAVITIES

MEDIASTINUM
ALVEOLAR/BRONCHIQLAR CA, INVASIVE

ALL OTRER SYSTEMS

MULTIPLE ORGANS KOS N N N8 NNNNU KWNUBNNIHNNNMNMNHNNNNINNNN-N
PHEQCHROMOCYTOMA, METASTATIC

SARCOMA, NOS

NEURILEMOMA

MALIG.LYMPHOMA, LYMPHOCYTIC TYPE
MALIGNANT LYMPHOMA, MIXED TYPE

TISSUE EXAMINED MICROSCOPICALLY : NO TISSUE INFORMATION SUBMITTED
REQUIRED TISSUE NOT EXAMINED MICRCSCOPICALLY NECROPSY, NO HISTDLDGY DUE YO PROTOCOL
TUMQR INCIDENCE AUTOLYSIS

NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION ANIMAL MISSING

ANIMAL MIS~SEXED NO NECROPSY PERFORMED

Xz

LEEEY
CET )
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TABLE B3. MALE MICE: TUMOR PATHOLOGY (CONTINUED) VEHICLE CONTROL

ANIMAL o of of of of of of of of of of of of o] of o of of o of o o] o] o[ ¢
NUMBER 2| 2] 2f 2{ 3f 3| 3} 3| 3] 31 3| 31 3] 31 4| 4| &l 4| of &4} 4| 4{ & 4] 5
6l 71 &l sf ot 1| 2f 3] «f 5t 6] 71 &) 9f o} 1] 2} 31 41 5} 6| 7{ &8 9! o] TOTAL
WEEKS ON eb [ty ol vt ok vl ot ool 1 rp of of o iy t] of of tf 1] of 1] T]TiSSUES
sTUDY gl ol of 9f or of of 9| o of of of of 9l &L ] o} o] 71 9 o] o 91 o ¢} TUMORS
Bl ol el 2l i 7} 72¢ 2! 21 7[ 7] 71 7{ 4] ¢{ 4| 7] 7] 2] 2] 6t 7] 61 7] 7
INTEGUMENTARY SYSTEM
SKIN LR A I S R D D S S R I R S T R S R B I AR R 50%
BASAL-CELL TUMOR X X 2
FIBROMA X 3
SUBCUTANEOUS TISSUE L T S T T S S T R N 50%
SARCOMA, NOS 1
FIBROSARCOMA X 2
RESPIRATORY SYSTEM
LUNGS AND BRONCHI L I T I I R R R T e S ) 50
HEPATQCELLULAR CARCINOMA, METASTA 3
ALVEQLAR/BRONCHIOLAR ADENOMA X X 10
ALVEQLAR/BRONCHIOLAR CARCINOMA X X 3
TRACHEA + + + + + + + + + + + + + + + + + + + + + + + + + 50
HEMATOPOIETIC SYSTEM
BONE MARROW + o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ + -+ 4+ @+ ¥+ & 48
SPLEEN L T T T T T S SRS S S Y 50
HEMANGIOSARCOMA X !
LYMPH NODES LI SR S S SN SEL S NS S SN NS SN NS S SN SN SN S S SN S S S M. 50
THYMUS L e T T T T T T S T S S S TR I S N R 39
CIRCULATORY SYSTEM
HEART R T R T TS T S T R 2T S T T S T SR S T R 50
'
DIGESTIVE SYSTEM
SALIVARY GLAND L S L NS S S SN S NS NN N N NN T N T N S N T N N N ) 50
LIVER L . T T T S S N I T N R T A T T S S 3 50
HEPATOCELLULAR ADENOMA X X X 7
HEPATOCELLULAR CARCINOMA X X X X X X X X X 18
BILE DUCT LI L S S SO SR SN SN ST S N S S SN S ST S SN S S S S S 50
GALLBLADDER & COMMON BILE DUCT N + + + N + N + N + + + + + + N N + + + N N + + + 50%
PANCREAS LA S S SN AN, NN SUNN. SUNE S S NN NN S SR S S N S S-S S S S 45
ESOPHAGUS L B S ST T S SR SR NS ST S S R ST ST TR T NN ST T S T N Y 50
STOMACH LA N SN S N S BN SN SN S S SN ST T S SN N S S SUNT SR N S N 3 50
SMALL INTESTINE L . SV SN N SN S S S SO SN S SN NN U SN SN SR N SN S ST S S 50
LARGE INTESTINE LR S T T T T T S SUEE T R S S T S S YO G I P P VY 50
URINARY SYSTEM
KIDNEY LI S SN S JNEE JNNE N NN SN, SN S N SN SN S S S S S TN T N 50
URINARY BLADDER LR T A T T T T S R SR N S S SR S SR S S 50
ENDOCRINE SYSTEM
PITUITARY LI SR SO ST R S IR ST S SR S S SN S S S T T Y 44
ADRENAL L T I I R S T D S T R SRR S SR JENE T S S S S 49
CORTICAL ADEROMA X 1
PHEOCHROMOCYTOMA X X 4
PHECCHROMOCYTOMA, MALIGNANT X 1
THYROID LA I A A T S TN B R T S ST S N N ST T 47
FOLLICULAR-CELL ADENOMA X X X
PARATHYROID LA A S A T I I . S I T S R T Y 37
REPRODUCTIVE SYSTEM
MAMMARY GLAND H N N N N N N N N N + R N N N N N N N N N N N N N S0%
TESTIS LI S VNN SN SN T L NS S S S N S S S S T S T T T T 49
PROSTATE LA T I T R I T I R T A T T S N T 49
NERVOUS SYSTEM
BRAIN L I A R T . T T S S T T T S T SR TR 50
SPECIAL SENSE ORGANS
HARDERIAN GLAND N N N ¥ NN NNNNNWSNNNNNNNWNNUBNNNRNNN 50%
ADENOMA, NOS X 4
BGDY CAVITIES
MEDIASTINUM N N N N R NNWNWHNNNNNNNNMNINNNNINNNN 50%
ALVEGLAR/BRONCHIOLAR CA, INVASIVE 1
ALL OTHER SYSTEMS
MULTIPLE CRGANS NOS N N N N NN NN NNNNINNNANMNNWNNNNMNNNN 50%
PHEQCHROMOCYTOMA, METASTATIC X 1
SAR , NOS X 1
HEURILEMOMA 1
MALIG.LYMPHOMA, LYMPHQCYTIC TYPE X 1
MALIONANT | YMPHOMA, MIXED TYPE X X X, 3

% ANIMALS NECROPS
+: 0TI

IED
SSUE EXAMINED MICROSCOPICALLY

TUMOR INCIDENCE

REQUIRED TISSUE NQT EXAMINED MICROSCOPICALLY

HECROPSY, HO AUTOLYSIS, NO MICROSCOPIC EXAMINATION

NQ TISSUE INFGRMATION SUBMITYED
NECROPSY, NO HISTOLOGY DUE TO PROTOCOL
AUTOLYSIS

ANIMAL MISSING

NO NECROPSY PERFORMED

wI»o
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TABLE B3.

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE 2-YEAR
STUDY OF ALLYL ISOVALERATE

LOW DOSE

ANIMAL T 07 o7 Of o7 @ o of of @] 07 0] © 6 E o7 of of o ¢f af o[ o[ ¢ E
NUMBER | ol o 0} O] of Of o) @ 4] ] t1 ap tb ap o] ] 4] 1 2 2} 2| 2] 2| 2
1 31 61 51 ¢ 71 8] 81 of 11 2] 31 &f 51 6| 7| 8] 9L 0} 11 2| 3] 41 5
WEEKS OK T 0] ¢l 11 0} 10 S ff y] 105 gl o1 o} {1 #] 11~ 6] & o[ ] 11 1] 0
b HHE N HEHHH N E HNHE R
§ $
TNTEGUMENTARY SYSTEM S ol il sl elelelels
SKIN LI T T T T S T A 2N T I R S T R T SR S S S
BASAL-CELL TUMOR X
FIBROMA
SUECUYHEOUS TISSUE L R 2 I I T T S SR S T S R S R R
SARCOMA, X
RESPIRATORY SYSTEM
LUNGS AND BRONCH L I R S S AN T T S S S N T T SN B
HEPATOCELLULAR CARCINOHA METASTA
ALVEOLAR/BRONCHIOLAR ADENDMA X X X
ALVEDLAR/BRONCHIOLAR CARCINOMA X
MESCTHELIOMA, METASTAT
TRACHEA L N T S A S N N S R S R S B B A A
HEMATOPOIETIC SYSTEM
BONE MARRCW LR, S S S SR S S SUNC N SN, SOV SN ST, S JUN SN SO . S SO SN SU SN
SPLEEN LI S S S S . SR S JUU. SR S S0, JUE. S S U, S SN JU. SN S S, SR S
LYMPH NODES LN S S U, S S SO L N . . S JUNE. SN S, S DU SN, JU. S S S S,
THYMUS L I R I I 2 L R T T S . S B T R SR B
CIRCULATORY SYSTEM
HEART L I T I S S T R T N I N S T R S N
DIGESTIVE SYSTEM
SALIVARY GLAND LR N SR S S S S SO AN, S S S . SO, SN N SN U N, SN S, SU S S
LIVER L T I S I 2 T T T T SR S S SR S S L S S S
HEPATOCELLULAR ADENOMA X X X X X X
HEPATOCELLULAR CARCINOMA Y X
8ILE Duer LR A S R UL SR SN SR SR S SN S SN SN S S SN U SN JUN. S . S, J
GALLBLADDER & COMMON BILE DUCT ¢+ + ¥+ 4+ 4 4+ &+ N+ N o+ o+ o+ o+ N O+t 4+
PANCREAS RS S WL S SEE SO ST SN NS SUN SUNE. SUN. JUNE SN SO SUN. SN SN JEN. SN SE. SO S, 1
ESOPHAGUS FIE TR S SR JONE SR ST S S S S U L. S U, SN, S S . JUN JUN. SN S S 1

STOMACH
SQUAMOUS CELL PAPILLOMA

SMALL INTESTINE L R I AT S T I T T I TN JEE SR SN S N
ADENOCARCINOMA, NOS
LARGE INTESTINE L S T 2 R S S L SR S N N S A R
ADENOCARCINOMA, NOS X
URINARY SYSTEM
KIDNEY FE TR SR L T S R S ST S SRR ST SRR N S SN, JHN. S SN S, SN SN SN, S,
URINARY BLADDER L T T T 2 R S T S S S I N T L R S
ENDOCRINE SYSTEM
PITUITARY [ A R S0 SN R, S SN SR SN VUL ST S S S S S S-S SO SN . S,
ADRENAL P A A T I T S S S S R S I SR S SR &
PHEQCHROMOCYTOMA X X
PHEOCHROMOCYTOMA, MALIGNANT X
THYRQID PR T T T ST T SR R R SN TN SN SR SN SO S . S . S S, S S S
PARATHYROID L . T S T L R N
REPRODUCTIVE SYSTEM
MAMMARY GLAND N N N N N N N N N N N N N N N N N N H N N N N NN

TESTIS
INTERSTITIAL-CELL TUMOR
PROSTATE LR T T T T S S 2 S S D S S A S A S SN 4

NERVDUS 5YSTEM
BRAIN Y S T T T RS ST N SRR TN S T S S N S S S S

SPECTAT SENSE ORGANS

HARDERIAN GLAND N N N N N N NN NN NN
ADENOMA, NOS

BODY CAVITIES

MESENTERY N N N NN NN K NNUHNSNNNNASKNNUBNNKNNIHNNNN
MESOTHELIOMA, MALIGRANT

ALL OTHEK SYSTERS

xZ
Xz

MULTIPLE ORGANS NOS N N N NN NNWNJNWHNNNMGNMNINKNNNNNNNNHNN
HEMANGIOSARCOMA
NEURILEMOMA
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE
MALIG LYMPHOMA, HISTIOCYTIC TYPE
MALIGNANT L YMPHOMA, MIXED TYPE X X
41 TISSUE EXAMINED MICROSCOPICALLY : NO TISSUE INFORMATION SUBMITTED
REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY C: NECROPSY, NO HISTOLOGY DUE TO PROTOCOL
X3 TUMOR INCIDEN A AUTCLYSIS
N:  NECROPSY, WO AUTOLYSIS, NO MICROSCOPIC EXAMINATIOR M ANIMAL MISSING
§:  ANIMAL MIS-SE B NO NECROPSY PERFORMED
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TABLE B3. MALE MICE:

ANIMAL 61 0] o al o] o] oy 0 o] eT o[ 0f of o] of of ef ¢} o] ¢l oF O} O
NUMBER 2] 2| 2 3031 3] 313 31 31 3| 3} 4] 4 4l 4| 4] 4| 4| 4{ 4 4] 5
61 71 8 0l 1t 2] 31 ¢ 61 7] 8] 9f o 21 2} 3] 6] 5] 6] 71 8 9] 01 TOTAL
WEEKS ON o ol 1 [ oy 0 1717 777 17 of 3 [ of v} ([ s{ 0} 1] 0[TISSUES
STUDY 6| o of 2] 9| of ol 9{ 21 9 of ol of e} ol 9f e¢j 0| 7/ o] o] 0} 6} 0] 7{ TUMORS
6] ¢1 5( 2] ol 5) 61 71 31 9l 61 6] 6] 6] 61 21 ¢} 6] ol 6| 6| 6] 3| 6] 5
INTEGUMENTARY SYSTEM
SKIN + 0+ 4+ N + + + 4+ N + + + + + + + 4+ + + 4+ + + + + + 50%
BASAL~CELL TUMOR
FIBROMA X 1
SUBCUTANEOUS TISSUE # 4 4 N + + % 4+ N + & % + o+ 4+ 4+ o+ o+ o+t 50%
SARCOMA, NOS X 2
RESPIRATORY SYSTEM
LUNGS AND BRONCHI P T T T S T T R S T . N T R T S 50
HEPATOCELLULAR CARCINOMA, METASTA X X 2
ALVEOLAR/BRONCHIQLAR ADENOMA X X 5
ALVEOLAR/BRONCHIOLAR CARCINOMA 1
MESOTHELIOMA, METASTATIC X 1
TRACHEA P T T T S S S R S SR TN SRR S S R S 48
REMATOPOIETIC SYSTEM
BONE MARROW PR S S IR L B SN S S SIS 0% SR R S NN SN SN VS S, SN, SR S S 49
SPLEEN PR SR T S T SR S S R S S S U SR S SN S S SN . SUNE. S S . 50
LYMPH RODES L N S S S S WU S S S ST SN S JUN . S S S S SN S S, 50
THYMUS D R T S 2 S T I T IR N R e B S B 41
CIRCULATORY SYSTEM
HEART L T T I R S I N S I R R L A T A 50
BIGESTIVE SYSTEM
SALIVARY GLAND FNEE K S T 2R TR T T TR SR N SR R N NS ST NS TN S ST U SR N NN 50
LIVER L I I T T I e R N T L T S L S 50
HEPATOCELLULAR ADENOMA X X 8
HEPATOCELLULAR CARCINOMA X X X X ]
BILE DucCT L SR S S W, SHNE S SN S NS ST SN SN SN SN SN . S S S S S S 50
GALLBLADDER & COMMON BILE DUCT LN S S SN U SUNE NN U UL S VL SN S N N NNE N N SN SN NN NN N, S 50%
PANCREAS LR N S N R S SN DU S . S S TN S S R S S S U JUN. A SE S 1 48
ESOPHAGUS LI S SN S S S . JUE. S SN SR SN SN S SN S . (. U, SN, SO S 48
$TOMACH LI T N S T T A R T S S S T R R S S R NN BT N N B 50
SQUAMOUS CELL PAPILLOMA X i
SMALL IRTESTINE L A I S N N S T TR ST N I R N N 2 2 T I B 49
ADENOCARCIROMA, NOS X 1
LARGE INTESTINE L I T T T T R R S S T S S I R S A 50
ADENOCARCINOMA, NOS 1
URINARY SYSTEM
KIDNEY [ SR SN TR SN S T SN SN SO JUUE. . T SN SN NS NN SN ST S S 2. .3 590
URINARY BLADDER I T S S T . T T T S N ) 50
ENDOCRINE SYSTEM
PITUITARY PN T SR T NS TS SRR SR SO . . SN SR S, S S-S . S 40
ADRENAL L N 2 T TR T R T T T R I SR I SR T S SR B 46
PHEOCHRQMQCYTOMA 2
PHEOCHROMOCYTOMA, MALIGNANT 1
THYROID L L S . S SO . SR R SR N N S SN S U ST ST N SN TN N S 46
PARATHYROID R I T T e N N A T A A R S R 26
REPRODUCTIVE S5YSTEM
MAMMARY GLAND N N N N N N N N + N N N N N N N KB N N N N N N N + 50%
TESTIS I T SR S N T T ST T S S S S S S T T T N T S R 50
INTERSTITIAL-CELL TUMCR X !
PROSTATE LI S T A T T T T S T T S N T I R 50
NERVOUS SYSTEM
BRAIN L O I N 2 A A A A N N A D B 4 50
SPECIAL SENSE ORGANS
HARDERIAN GLAND N N N N N N N N N N N N N N K N N N N N KN N KN 50%
ADENOMA, NOS X X 4
BODY CAVITIES
MESENTERY N N N R N N N N NN NNNW NN KNNNNNNNNNNN 50%
MESOTHELIOMA, MALIGNANT X t
ALUL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N K NNNW NI NNININNWBNNNANNNABNNWBNNNN 50%
HEMANGIQSARCOMA X 1
NEURILEMOMA X 1
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE X X 2
MALIG.LYMPHOMA, HISTIOCYTIC TYPE X X 2
MALIGNANT LYMPHOMA, MIXED TYPE 2
*® ANIMALS NECROPSIED
+: TISSUE EXAMINED MICROSCOPICALLY i NQ TISSUE INFORMATION SUBMITTED
-t REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY €: NECROPSY, NO HISTQLOGY DUE TO PROTOCOL
vt TUMOR INCIDENCE A AUTOLYSIS
H:  HECROPSY, HO AUTOLYSIS, NO MICROSCOPIC EXAMINATION M: ANIMAL MISSING
B: NO NECROPSY PERFORMED

95

Allyl Isovalerate



TABLE B3.

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE 2-YEAR
STUDY OF ALLYL ISOVALERATE

HIGH DOSE

ANIMAL ol of of of of of of &7 0T OT o o o] of o] of o of 6 o[ of of o] o[ @
NUMBER o of o of of o) of of of ] t{ «f o) o] o o) 1] ¢ ¢} 2] 2| 2} 2] 2| 2
11 21 31 64l 5] el 71 8| 9l 0| 1] 2/ 3¢ 4| 51 6 7| 8] 9/ 0] 1] 21 3! 4} 5
WEEKS ON viporber op P osr T e AT e et o T el e Tty ] o
sTUDY ot of t| of of of of 7| of 9t of of ¢ 2} ¢l o| of ol of 9/ ol of ¢ ¢[ 0
5{ 51 8| 5f 5i 51 5] 31 5] ¢{ 5} 5] 2] 2{ of 5] 50 5} 6[ t{ 6] 1] 6] 6[ 6
INTEGUMENTARY SYSTEM
SUBCUTANEQUS TISSUE L 2 T R L I R S R A 2 S T T T N T
SARCOMA, NOS
FIDROSARCOMA
RESPIRATORY SYSTEM
LUNGS AND BRONCHI L I I AT S I R S T D T T T I I A 2
HEPATOCELLULAR CARCINOMA, METASTA X X X
ALVEOLAR/BRORCHIOLAR ADENOMA X X
ALVEOLAR/BRONCHIOLAR CARCINOMA
TRACHEA L N 2 I T R R S N A S R TR T T T S
HEMATOPOIETIC SYSTEM
BONE MARRGOM LN S ST SN SN SN SN NN SN NN SN S S SO, SUTE. DU SUT. VR SN N S S S
SPLEEN L N e I I T S T T I I R N T )
HEMARGIOMA X
LYMPH NODES L R R T T T O T e T S
MALIG.LYMPHOMA, HISTIOCYTIC TYPE X
THYMUS L I I I T T R R R T A T T S
CIRCULATORY SYSTEM
HEART L T N L S T T S R
DIGESTIVE SYSTEM
SALIVARY GLAND LI S S S SN S UL UL DU SR NS S NN S ST SN S LN S S ST SN S
LIVER L I T T S L T S S I R
HEPATOCELLULAR ADENQMA X X X X
HEPATOCELLULAR CARCINOMA X X X X X X
BILE DYLY L S S I I R S R R R S R I R I S I I
GALLBLADDER & COMMON BILE DUCT +_+ N+ + N + 4+ + N + 4+ + N 4+ + N N + + + + + + +
PANCREAS LS SN SN NN SN SR S NN SO UM SN, SN, SR SO . S S SR SO RN S . . .
ESOPHAGUS FoF 4 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ 4
STOMACH L N T T T S R T R R T A
SQUAMOUS CELL PAPILLOMA X X X
SMALL INTESTINE L O T L I R R I I N S T I R A K A I T 2 I B
ADENOCARCINOMA, KOS X X
LARGE INTESTINE L N S T T IR SN RN DR SR DL N S S S IR TN S B R
URINARY SYSTEM
KIDNEY LI S S SR SN, NN SO . SN . . SN SN SN SN JUN SN SN S S S S
URINARY BLADDER L I N 2 A DT T T T N I 2 I T T I I
ENDOCRINE SYSTEM
PITUITARY LIRS I R SR S-S S S ST SN S T SN S-S S S SO 2

ADRENAL
CORTICAL ADENOMA

PHEOCHROMOCYTOMA
THYROID LI A I I R R I I I I N N 2 I I R R I R
FOLLICULAR-CELL ADENOMA X,
PARATHYRDID - TR S S I T S T R T S
REPRODUCTIVE SYSTEM
MAMMARY GLAND N N N N N N N N N N N N + W N N N N N N N N N N N
TESTIS LR SR R SR SR SN N S N S S SN SN S S SR S S S S ST S S
PROSTATE . T T S I N S T T T I T R
NERVOUS SYSTEM
BRAIN L N I IR R N D 2 T BT T 2 R SR S S R SR S

SPECTAL SENSE ORGANS

HARDERIAN GLAND N N N B N N N N N N K N NNNNNN
ADENOMA, NOS

b<z

EAR
SARCOMA, KOS
ALL OTHER SYSTEMS

MULTIPLE ORGANS NOS N N N N N N NN N N KNNNNMNWSNNNMNNNNNN
SARCOMA, NOS X
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE
MALIGNANT LYMPHOMA, MIXED TYPE X

+f  TISSUE EXAMINED MICROSCOPICALLY ¢ NO TISSUE INFORMATION SUBMITTED

REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY
TUMOR INCIDENCE

NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION
ANIMAL MIS-SEXED

NECROPSY, RO HISTOLOGY DUE TO PROTOCOL
AUTOLY

ANIMAL MISSING

NO NECROPSY PERFORMED

EE$

X
N:
5:

Allyl Isovalerate 96



TABLE B3. MALE MICE:

TUMOR PATHOLOGY (CONTINUED)

HIGH DOSE

ANIMAL o of 0 o[ ¢y of 0 o7 of of of of of of oT of of of o[ of of 0
NUMBER 2| 2| 2 3] 31 3] 3 31 3| 31 3] 4| 4] 4] 4| 4| 4] 4| 4| 4f 41 5
6| 71 8 1121 31 & 61 71 81 o1 o] 11 21 31 &1 51 61 7] 81 9! ol TOTAL
WEEKS GN T 1 1T 10 of 1 A a7 oy o] 17 (7 of 1 17 17 o o] 0TTISSUES
STUDY o] aof ¢ o] of 14 0 of of of of of 7{ o| of &| of o] of 8| 9| 3| TUMORS
6l 6| 61 3 6] 5] 4 © st 6l 6! 61 61 81 ¢] 61 61 61 61 64 01 5[ 3
INTEGUMENTARY SYSTEM
SUBCUTANEOUS TISSUE LI T A + o 4 L I R S I I D S I IR R 50%
SARCOMA, NOS X 1
FIBROSARCOMA X 1
RESPIRATORY SYSTEM
LUNGS AND BRONCHI L R o+ o+ 4 L T N N N T T 49
HEPATDCELLULAR CARCINOMA, METASTA 3
ALVEOLAR/BRONCHIOLAR ADENOMA X 3
ALVEOLAR/BRONCHIOLAR CARCINOMA X X 2
TYRACHEA + o+ o+ 4 L S 3 P N T T L R R B R R 49
HEMATOPOIETIC SYSTEM
BONE MARROW L 4+ 4+ AN SR SR R SR SR SO SO, S S S NN S 49
SPLEEN + o+ o+ + O+ v ¥ LI T T D T T S R R R B 50
HEMANGIOMA 1
LYMPH NODES L o+ o+ 4 L I T T T 49
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 1
THYMUS + =+ o+ + o+ - 4 L T I R A . 2 37
CIRCULATORY SYSTEM
HEART + 0+ 4 L T LI R TR R I R S K TR SN T B 49
DIGESTIVE SYSTEM
SALIVARY GLAND t+ o+ 4+ LR . L T TN SR T SR SR S SN SN SO SO S . 45
LIVER PR e et e T 59
HEPATOCELLULAR ADENOMA X X X X 8
HEPATOCELLULAR CARCINOMA X X, X 3
BILE DUCT o+ o+ % o4+ 4 L I T S T T B R R S 50
GALLBLADDER & COMMON BILE DUCT LI . + + + N + N x ¢ + + N N + N + + + ¢ N S0%
PANCREAS + + 4+ 4 + + ¢ = + F o+ o+ o+ o+ o+ ¥ - o+ 0+ 48
ESOPHAGUS 4+ 4+ 4+ o+ LA R S S S S S S SR . S S 2. S 49
STOMACH + o+ 4 +OF ¥ L I S R I T T T I R 48
SQUAMOUS CELL PAPILLOMA 3
SMALL INTESTINE L e+t I T S S T 48
ADENOCARCINOMA, NOS 2
LARGE INTESTINE + o+ o+ 4 + F o+ L 2 T T T T BT T N T I 49
URTNARY SYSTEM
KIDNEY + o+ o+ ¥ 4t _+ ¥ LI SN S SN SR SN SR, SN, SO N S S SN 3 50
URINARY BLADDER L + o4+ 4 L A S 50
ENDOCRINE SYSTEM
PITUITARY - ¥+ + v+ o+ LR S SR S S, SN SN SR JUUN. SN, JUU, SN B 41
ADRENAL + 4+ LR SR S L L T O R 48
CORTICAL ADENOMA X 1
PHECCKROMOCYTOMA X X 2
THYROID LI A R + o+ o+ L T T I T T I I R 49
FOLLICULAR-CELL ADENOMA 1
PARATHYROID + - - - LR I R LN A I DR S R I S 4 34
REPRODUCTIVE SYSTEM
MAMMARY GLAND N N N _N NN N N N N N N N N N N N N N N N N N S0%
TESTIS PR LR R R ST ST SR S SR SN SEE SR U SN S SN S ) (Y]
PROSTATE + o+ o+ LR L T T S S S R T 50
NERVOUS SYSTEM
BRAIN 4o+ o+ o+ L R 2R TR S S S 50
SPECIAL SENSE ORGANS
HARDERIAN GLAND N N N N N N N N N N N N N N N K NNNWNNNN 50%
ADENOMA, NOS X 2
EAR N N N N N N N N N N N + N R NN NNNNNHKN 50%
SARCOMA, NOS X !
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N N N N N RN N N N N N N N N H N NNNNN 50%
SARCOMA, NOS 1
MALIG.LYMPHOMA, LYMPHQCYTIC TYPE X 1
MALIGNANT LYMPHOMA, MIXED TYPE X X_ X X X £
* ANIMALS NECROPSIED
+:  TISSUE EXAMINED MICROSCOPICALLY NO TISSUE INFORMATION SUBMITTED
NECROPSY, NO HISTOLOGY DUE TO PROTOCOL

-¢ REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY

»i TUMOR IRCIDENCE
H:  NECROPSY, HO AUTOLYSIS,

NO MICROSCOPIC EXAMINATION
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TABLE B4.

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE 2-YEAR
STUDY OF ALLYL ISOVALERATE

VEHICLE CONTROL

ANIMAL of of of ol of of of of of of o o[ of of of o of o] 0] © [ 0
NUMBER of o] aof of of of of of of #f ] ] st o A 8 1§ 1] 1] 2 2 2
18 2] 3] 4t 5] 61 7¢ &) 9] 9} 11 2] 3. 6! 51 6l 71 81 9| 0§ 3 -]
WEEKS ON el 1o v o el 17 tf v7 v of sf 1§ 1] $[ vy 1] 1] 1 ¥ 1
STUDY 6f ¢l 7| ol o] 6] 31 of of of of & ol oy of of ¢y of of ¢ 0 0
61 6] 5] 6t &l 2| 5i ¢! 61 ¢{ 61 81 61 73 71 71 74 7] 701 7¢ 31 71 7] 1} 4
INTEGUMENTARY SYSTEM
SUBCUTANEQUS TISSUE L T A A A A A T A I 2 AR I I N A R
SARCOMA, NOS
FIBRCSARCOMA X
RESPIRATORY SYSTEM
LUNGS AND BRONCHI L I N I I R DR S R R S 2 T R T S B SN 2
ALVEOLAR/BRONCRIOLAR ADENOMA
ALVEQLAR/BRONCHIOLAR CARCINOMA
OSTEGSARCOMA, METASTATIC X
MALIG.LYMPHCMA, LYMPHOCYTIC TYPE X
TRACHEA L S T T T I I I B S S I N R D R e
HEMATQPOIETIC SYSTEM
BONE MARROW LR SN L NS S NS SN NN NS SR NS S . S U NUR S S S N S S N )
SPLEEN LI S S SN SN S S SN N S TR N SR . AN SO S0, SN S S 2. B 2. 2. |
LYMPH NODES LN D SN JUNE SN, SN JEUE. SN, SN JUNE SN NN SN NS NS N NN SN SN SN SES NN BN
THYMUS L I A I T T I I I B A . R S R R
CIRCULATORY SYSTEM
HEART L T e A T I N A DR I 4
DIGESTIVE SYSTEM
SALIVARY GLAND LR T S SN S S SN S S S NN SN SN SN AU S SN N, S S N |
LIVER LA A S I I A R I A R I S A I A D S S 2
HEPATOCELLULAR ADENOMA X
HEPATOCELLULAR CARCINOMA
BILE DUCT LR R T I R I A I N I D
GALLBLADDER & COMMON BILE DUCY + ¢ + 4+ + N N + 4+ N + + ¥ + + + + + + 4 + + + ¢ 4
PANCREAS LI S NS SN SR JUUE. SN SO S . SN SN SN SN NN SN S, SN SO SR SN SR, S
ESOPHAGUS LI R S S SR S SR, SN . AU . SUN. SN SN SN SN SN SN S SN S, SE. S S 1
STOMA L I I I R R A I T I R R R S S T S N B 4
SQUANOUS CELL PAPILLOMA
ADEHOMA, NOS
SMALL INTESTINE LIRS S . S L S S SR S - . S S S S N SN S N S S B )
LARGE INTESTINE L O I I I I I R I N D R N S S I I A
URINARY SYSTEM
KIDNEY LI UL SN SO S S N SN SUNE SN SR . SN . . S, SN SN JUNE. SN SN SN S S
URINARY BLADDER L O L I T B I N A . S I SRR SR S N
ENDOCRINE SYSTEM
PITUITARY EEE R T T T SR N SR S SN S S G SRR R S SR S B4
ADENOMA, NOS X X X X XX X

ADRENAL
CORTICAL ADENOMA

THYROID LA N . T T R I T S S L R S A A T I S 4
FOLLICULAR~CELL ADENOMA X X X
FOLLICULAR-CELL CARCINOMA

PARATHYROID CIEE S R 2N I AR A I 2 L I R R S L R S T R 4
REPRODUCTIVE SYSTEM

MAMMARY GLAND 4 0+ + N + N N + K + + + + + + + + + + + + + + + +
ADENOMA, NOS

ADENOCARCINIMA, NOS X
UTERUS LR 2 IR I I I I I S R B A A R B I
ENDOMETRIAL STROMAL POLYP

ENDOMETRIAL STROMAL SARCOMA X,

OVARY L T T R R S R T R N T R I B 4
NERVOUS SYSTEM

BRAIN LR A I . R SR S R S A A T B S SR SR SR S 4
SPECIAL SENSE ORGANS

HARDERIAN GLAND N N N N N NN NRKHNNNNMNNINSKNNNNNNNNN
ADENQMA, NOS X

MUSCULOSKELETAL SYSTEM

BONE N N N N N N N NN NN NNISNMNNMNNMNANNNNRNNN
O0STEQSARCOMA X

BODY CAVITIES

MESENTERY H N N N NN NN NNNMNNIKNMNUBKNMNNNNNNN
NEURILEMOMA X

ALL OTHER SYSTEMS

MULTIPLE ORGARS NOS N N NN N N®NWNJ KNKNIBNNNNMNNNWNNNNNNNN
ENDOMETRIAL STROMAL SARCOMA, META X
MALIG.LYAPHOMA, LYMPHOCYTIC TYFE | X X X X
MALTGNANT LYMPHOMA, MIXED TYPE X X X
TISSUE EXAM!‘(ED MICROSCOPICALLY i NQ TISSUE INFORMATION SUBMITTED
REQUIRED SSUE NOT EXAMINED MICROSCOPICALLY NECROPSY, NO HISTOLGGY DUE TO PROTOCOL

AUTO
ANIMAL MISS

CI ENCE
NECROPSY, NO AUTOLYSIS, NC MICROSCOPIC EXAMINATION
NO NECRCPSY PERFDRHED

ANIMAL MIS-SEXED

GZX 1+
wIro

Allyl Isovalerate 98



TABLE B4. FEMALE MICE: TUMOR PATHOLOGY (CONTINUED) VEHICLE CONTROL

ANIMAL g7 ol of of o] ¢ 9] 6] 6] 0] 8] 0] o] ¢] of o] o] o o] ¢y o[ &y of ¢©
NUMBER 2 21 2] 2 31 3 3] 3t 3 30 3] 3] 44 4] 4! 9 4| 4| 4] 4| 4| 4¢ 5
61 71 81 9} 0| 1 3l 41 5 74 8] 9! of 1] 2 3] 41 5i el 71 8] 9l 0 TOTAL
WEEKS ON 1 1 Yy a1 10 01 ! T] 1] 67 0] 31 61 1] 3¢ 1] 8] of 1] 1] 1[TISSUES
STUDY ol of of o] 8§ 0 ol 2l o ol of 6] 7] of 9| of of ol 6] 9t ¢} o] 0| TumMORS
21 7] 7] 21 si 21 8¢ 71 0] 7 20 78 7 sl 21 8 2t 7f 7] el &] S| 7] 7
TRNTEGUMENTARY SYSTEM
SUBCUTANEOUS TISSUE PR S ST T S T S R R N R T T S TR S S B 50%
SARCOMA, NOS 1
FIBROSARCOMA 1
RESPIRATORY SYSTEM
LURGS AND BRONCHI P S T T T S R O S 2 R S I R I T I 50
ALVEOLAR/BRONCHIOLAR ADENOMA X X 2
ALVEOLAR/BRONCHIOLAR CARCINOMA X X 2
OSTEGSARCOMA, METASTATIC 1
MALIG,LYMPHOMA, LYMPHOCYTIC TYPE 1
TRACHEA P N T T S T S S S 2 T T S S S S T 49
HEMATOPOIETIC SYSTEM
BONE MARROW FEEE TR TR S ST SUNE TN L SR SRR TR . SRR SN SN SEC . S, SN, S, SN, S S 3 50
SPLEEN P I TR T T S SUNE 2UUR SN SR SUNE SUE N SN S SN SUNT SN SN SN N N 50
LYMPH NODES DR SR SRR S S SN NN SN NN SN SN SN NN SN SUNE. SN, SN SN, S S S S, S S 49
THYMUS P L T T . T T T T S T T TR T S I I N A S R 4 46
CIRCULATORY SYSTEM
HEART S T A A T T T T ST T Y T N T T S K SR B IR B 50
DIGESTIVE SYSTEM
SALIVARY GLAND PN SR SR SR T SHE N SN S ST S S SN SN S S SO S S S N U S S 48
LIVER P T T TR S S A I I S R I I 50
HEPATQCELLULAR ADENOMA X
HEPATOCELLULAR CARCIROMA X 1
BILE DUCT O S T T T 20 TR ST R TR R N T D 2 A T R S 4 590
GALLBLADDER & COMMON BILE DUCY 4+ & 4+ 4+ ¢ 4 N o+ 4 4+ N N O+ 4 ¥ o+ 4+ 4+ 4+ 4 S0¥
PANCREAS L S SN W SN S SN SN ST S, SN SN JUN S JUNE JUNS. SN SN S S S S, . 47
ESCPHAGUS PR S TR SR S S SN SN SN, S S . SN L SR . S, SV SN SN SN TN . . 48
STOMACH PR S T SN SR S S TN ST S SR A T S T S T S B B B 4 50
SQUAMOUS CELL PAPILLOMA X §
ADENDMA, NOS X kA
SMALL INTESTINE F IR SR SR SR SO SUU G SN N, SR S . S SUNE. S, S SN SN UL SN S S S N | 49
LARGE INTESTINE P T S SRR TR S S S S S R A A S R JENE N N B 47
URINARY SYSTEM
KIDNEY AR S S S SR SN, SR S S S S S NS SN, L SN NS SN SN SN SN SN SN, SN 50
URINARY BLADDER PR T R . A T S TR AR SN TR S TRNE TN SN S S SRS SR S S S S 49
ERDOCRINE SYSTEM
PITUITARY T T ST TR N S S S A T T TR N TR TR SRR N S 4 43
ADENOMA, NOS X X X X 11
ADRENAL L N S I R T R I T S L I A B R A 50
CORTICAL ADENOMA X 1
THYROID L I I I O I N 2 T T D I R S S L I S 4 49
FOLLICULAR-CELL ADENOMA
FOLLICULAR-CELL CARCINOMA X 1
PARATHYROID TR R R T R T B T T I DK S 2 I S S S B A § 41
REPRODUCTIVE SYSTEM
MAMMARY GLAND P T T T S 2 N B R I B A T I A 50%
ADENOMA, NOS X 1
ADENOCARCINOMA, NOS X 2
UTERUS P T S T S N S T T SR S S N S R S IR N A B 50
ENDOMETRIAL STROMAL POLYP X 1
ENDOMETRIAL STROMAL SARCOMA 1
OVARY L I A T B T ST I I A I R R N T B S S R 4 49
HERVOUS SYSTEM
BRAIN P R SR TR T S R S K S R S S L N A S R 50
SPECTAL SENSE ORGANS
HRARDERIAN GLAND N N N NH NNNUHNNNNMNNNNINNANNIRKNNNN 50%
ADENOMA, NOS 1
MUSCULOSKELETAL SYSTEM
BONE N N R NN H N NNSHNNNNIBKNKNNNNWNNKNNNNN 50%
OSTEOSARCOMA
BODY CAVITIES
MESENTERY N N N N N N N N N N NN KSNNNNMNNKNNNNNN 50%
NEURILEMOMA §
AUL OTHER SYSTEMS
MULTIPLE ORGANS KOS N N N N HN N N N N N N N NN NN NNUH NNKNNNNN 50%
ENDCMETRIAL STROMAL SARCOMA, META 1
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 4
MALIGNANT LYMPHOMA, MIXED TYPE X X X )
* ANIMALS NECROPSIED
+:  TISSUE EXAMINED MICROSCOPICALLY : NO TISSUE INFORMATION SUBMITTED

NECROPSY, NO HISTOLOGY DUE TO PROTOCOL
AUTOLYSIS

ANIMAL MISSING

NO NECROPSY PERFORMED

-: REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY
.t TUMOR IMCIDENCE
H: NECROPSY, HO AUTOLYSIS, NO MICROSCOPIC EXAMINATION

®@3I»0
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TABLE B4.

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE 2-YEAR
STUDY OF ALLYL ISOVALERATE

LOW DOSE

ANIMAL of of of ¢ of ¢ o[ of ¢f of of o ¢ o[ ol o] ol of of e[ of o] af 07 ¢
NUMBER ol of e} ol of of ¢l of of «f of ¢f of o o] o] ] +f op 2] 2] 2} 2} 21 2
| 2] 31 o)l 5 6! 7] &) o} o] ¢1 21 3t ¢] 5] 6| 7] &1 9t 0} 1] 2] 3{ & 5
WEEKS ON ol of 1] tf f o «F v7p [ of ¢ +{ ¢ 7 of +f ¥} O #p 10 [ 0] 1f i ¢
sTuUDY 8l 8| 0| ¢f of &) o] of of 74 2| 0f of 8| 6{ o 7 4| of 6f of 9} ot o| ¢
ot of 6| i 1] ol ef 3| 6| 6f 2] ] 61 51 0] 6] 5! o| 61 6! 6] 7{ ¢! 0 2
RESPIRATORY SYSTEM
LUNGS AND BRONCHI L S R T T I A A A T T R R L R R I S A
ALVEOLAR/BRONCHIOLAR ADENOMA X. X, X
TRACHEA L T T T T S D N RN N S SN S K SR S 1
HEMATOPOIETIC SYSTEM
BONE MARRON P SR S T S TR S S S S SN S S S SN S RN SN S S N N S
SPLEEN L I A T 2 T S S R S S R S I I
HEMANGIQSARCOMA X
LYMPH NODES LR L S S S N S ST S S S L . U S SN SR S . SN . . 4
THYMUS LR T R R I 2 T S T SR S AR S SR S T S SR S I 4
CIRCULATORY SYSTEM
HEART L L B I R R I T T R I T S T T SR RN I
DIGESTIVE SYSTEM
SALIVARY GLAND LS L . SUEE JU. S SN SN SN, JUNE. S S SN S SN U . S . . S S
LIVER LR S SEE. S, N SN SR SN SN SR SN SN SR, S AU S S SN SN SN JUN. S S )
BILE DUCT L S S S S S N SN SN SNV SR SN SN SN SN SN SN NN NN SN SN S SN S
GALLBLADDER & COMMON BILE DUCT # b F o+ 4 4 N ¥ o+ x kb ¥ b+ 4+ ¥ N+ 4+ 4+ 4+
PANCREAS L S S S S T SR SN S S S . JUUE VUV SN, S, S SN S S SN SU S S 1
ESOPHAGUS P S S ST S S S S SR S S S S S S . S S S .
STOMACH I L S B S SN S SN SN SN SN SN SN TNNE U SU. S SN SN SN S S N S
SMALL INTESTINE L I N T T T T S T R I . S R
LARGE INTESTINE L T I . L N S A S S R B
URTNARY SYSTEM
KIDNEY LI S S S S . S S SN SN SN SN SN SN S SR L SN . S S, SN
URINARY BLADDER L R A A T T R T I R S S TR S SR S S ]
ENDOCRINE SYSTEM
PITUITARY L T T T I T R TR I R 2 T T SR N SR S I
ADENOMA, NODS
ADRENAL + + + hd + + + + * el + + + + + + + + L + + + d + +
THYROID L T T N TS S SR S I B SRR L T SN SN S S S I
FOLLICULAR-CELL ADENGMA X
PARATHYROID P R SR SRR S S SR S S-S S-S S SN S S T
PANCREATIC ISLETS R T e . JENE RN SN S S N N SRR SN SR S
ISLET-CELL ADENOMA
REPRODUCTIVE SYSTEM
MAMMARY GLAND + N 4 + + + + 4+ + 4+ + N + + + N + + + + 4+ + + N +
ADENOCARCINOMA, KOS X X
UTERUS D L I I I 2 I L A S B S R R L A
ENDOMETRIAL STROMAL POLYP
QVARY L T R I S 2 T R T I NN S SR R B S R e
NERVOUS SYSTEM
BRAIN I T R A 2 TR T T T S TR SR N SN S S S SR B B
SPECIAL SENSE ORGANS
HARDERIAN GLAKND N N N N R NN HNNWHNINNNNNUHNNNIRKNNNNRNNN
ADENOMA. NOS X
MUSCULOSKELETAL SYSTEM
BONE N H N N N NN NNNNU NI NASNMKNNMNNNUBHKNNIRKNN
OSTEOSARCOMA %
ALL OTHER SYSTEMS
MULTIPLE ORGARS NOS N N N NN NN NNMNNI NANINAMNNIBRNIBNWBKSNNNRNN
SARCOMA, NO
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE X X X X X
MALIG.LYMPHOMA, HISTIOCYTIC TYPE X
MALIGNANT L YMPHOMA, MIXED TYPE X X
+ TISSUE EXAMINED MICROSCOPICALLY t NO TISSUE INFORMATION SUBMITTED
- REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY C: NECROPSY, NO HISTOLOGY DUE TC PROTOCOL
X TUMOR INCIDENCE At AUTOLYSIS
N NECRCPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION M:  ANIMAL MISSING
S ANIMAL MIS-SEXED B8: ND NECROPSY PERFORMED
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TABLE B4. FEMALE MICE: TUMOR PATHOLOGY (CONTINUED) LOW DOSE

ANIMAL [] 0 8y 0] 0 g ol o o o o] o[ ef ¢f 0
NUMBER 2 3 37 313 45 4] & 41 4] &| 6} 4] 4f &
S ] 3.4 0] 1{ 21 3! &l st 61 71 8] 9 TOTAL
WEEKS ON 1 1 i 1061 of tf sb 17 of o of 1 TISSUES
STUDY 9 9 o] 7[ 6t o] 0 9 gl 0F 9 s 0} 0} of 9| 7| 91 ¢ TUMORS
7 [ 11 ol 6f ¢1 6| 81 0f 0f 31 41 6 1,3 0] 6] 91 81 1/ 0
RESPIRATORY SYSTEM
LUNGS AND BRONCHI D I T R T T T T T T T T S S N S ) 49
ALVECLAR/BRONCHIOLAR ADENOMA X
TRACHEA L I T T T T S T T T T R T S S T 48
HEMATOPOIETIC SYSTEM
BONE MARROW LI S S R . . SN SR S S SN S UL SN S SR SN NN SN N SN ST S 3 59
SPLEEN LEE IR I SR T S I K S T R T . S B B S R 50
HEMANGIGSARCOMA 1
LYMPH NODES L S SN S S S S S S S SN S SN S SN S S S SN SN S 50
THYMUS EER SR T T I SR S TR S SR T DT ST T . R R T T 1 39
CIRCULATORY SYSTEM
HEART I T T R T A T A I ) 49
DIGESTIVE SYSTEM
SALIVARY GLAND CENE SR S L SR SR ST SR S ST SN S SHE S 2. S S S S SUN-SN S 46
LIVER + ¥+ o+ 4+ b 4+ o+ o+ ¥+ 4+ o+ o+ ¢+ o+ o+ 4
BILE DUCT LN S ST SN TR SN . SN SN SN JUNE. SO SN SN, SN SN SN JUN SN, S S N L1
GALLBLADDER & COMMON BILE DUCT + N _+ N 4+ 4+ + + + N + N + + + N + + + + + + N + _50%
PANCREAS LR S NS S N T SR S SR ST, S S S, SN . S SN . S N S ) 47,
ESOPHAGUS L S S R SN S SUNE SN . SN NN SN 2N . N '+ LI N DR SR JON. S 3 49
STOMACH LI R SRR ST SE ST S SN SN UL S S S S U SH S, S SR S SN S 50
SMALL INTESTINE L T R R I R R R S B S B K S S R 46
LARGE INTESTINE L T Ik I T B R T T T I R S S B B 48
URTNARY SYSTEM
KIDNEY LRI S ST N S SN S S UL S S ST SN SN L S NN S . NS 2 2N |
URINARY BLADDER R T IR T R T T I I K S T B I N T S B ) 50
ENDOCRIRNE SYSTEM
PITUITARY L T T S S O I A . AT T N SR S S N 43
ADENOMA, NOS X X
ADRENAL LR S S R S U SR S U S SO S S ST N S S S S SN S S 46
THYROID T e . T S L N I I T T T I B T ) 48
FOLLICULAR-CELL ADENOMA
PARATHYROID 4 4 4 A = e = 4 4+ A - & b = b e o+ b = 4 = - 31
PANCREATIC ISLETS L I T N T S T T T S S S S 47
ISLET-CELL ADENOMA X 1
REPRODUCTIVE SYSTEM
MAMMARY GLAND LR T T T S S S S S T R R T R R 50%
ADENOCARCINOMA, NOS X 3
UTERUS LR I T T T S T S TN T I D T T T R I I R R I S0
ENDOMETRIAL STROMAL POLYP X k|
OVARY I . I I R R 2 D T T S T T S R U T T N ) 56
NERVOUS SYSTEM
BRAIN L T T I S I S I I S A N R 50
SPECIAL SENSE DRGANS
HARDERIAN GLAND N N NNNNWNANNANNNNNNWNINNABNNNNNN 50%
ADENOMA, NOS 1
MUSCULOSKELETAL SYSTEM
BONE N N N N ¥ N N NNN NNNMNNNNIRKNNNNRKNNN 50%
OSTEOSARCOMA 1
ALL DTHER SYSTEMS
MULTIPLE ORGANS NOS N N N N N N N N N NN NNNNNNNNNNNNN 50%
SARCOMA, NOS X 1
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 5
MALIG.LYMPHOMA, HISTIQCYTIC TYPE 1
Yi A, MIXED TYPE X X, X

¥ ANIMALS NECROPSIED
+i TISSUE EXAMINED MICRQSCOPICALLY
REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY
TUMOR INCIDENCE
NECROPSY, NHO AUTOLYSIS, NO MICROSCOPIC EXAMINATIGN

NQ TISSUE INFORMATION SUBMITTED
NECROPSY, NO HISTOLGGY DUE TG PROTOCOL

MISSING
NO NECROPSY PERFORMED
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TABLE B4.

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE 2-YEAR
STUDY OF ALLYL ISOVALERATE

HIGH DOSE

ANTMAL 0 DI o[ o] of o[ o o o ¢] o] O of o[ o] 0] 0 D‘ o] 0T of o] o] ¢T 0
NUMBER 0| ¢ of o] of st o] o] 1} 1] ¢ b 1] o of 1| t] 1] 2} 2} 2] 21 2} 2
t1.27 4/ 51 ¢4 71 &) ol o) t} 2f 3! 4f 5/ ¢f 7/ 8] 9f 0] 1 31 ¢l 5
WEEKS ON 111 Lo ([ S0 T 1pof tfof e sT ol of 1% o ' of of f[ o0} @
STUDY ol ¢ 0! 94 0] 6§ 0 of of ¢| 0 9 9| ¢ 8' 1 nl el o 8} 8| ol 7} 9
i 8 5.6l 51 5t 6| 61 6f 8] 6t 4l 0l 64 61 9] of 3] ¢i 2] 61 61 61 ¢
INTEGUMENTARY SYSTEM
SUBCUTANEQUS TISSUE LR N T 2R B T R T S I K S S S B SR R
SARCOMA, NOS X
RESPIRATORY SYSTEM
LUNGS AND BRONCHI L T I TR R I R S S T D S T S B B R R
ALVEOLAR/BRONCHIOLAR ADENOMA X X
ALVECLAR/BRONCHIOLAR CARCINOMA X
TRACHEA EEE S N T T T R N S S R N ST AR SR R A
HEMATOPOIETIC SYSTEM
BONE MARROW R S R S . SO SO S SN S SN SN SN SO S S S SO S S S S
SPLEEN D S R R A T S T T T S ST T T S
HEMANGIQSARCOMA X
MALIGNANT LYMPHOMA, MIXED TYPE
LYMPH NODES LI S SR S S U S SR S S S T S S A S S SN SN N S SN
THYMUS R T T S S S I e T T
CIRCULATORY SYSTEM
HEART L T T T Y S I N S T A R T T N 2 T I I
DIGESTIVE SYSTEM
SALIVARY GLAND LI U S ST SN NS JUNS. JUAE SN SN SN SN SN N S, SUN S S, SO S S JEN. S
LIVER L I A T I AR I I N 2 R T D I N I T S R R
HEPATOCELLULAR ADEKOMA X
BILE DUCT LI S SR S SN NN SN N SN JUNC NS LSS S TN SN S S SN S SN S S S
GALLBLADDER & COMMON BILE DUCT L A T I I A 2 T A A I R B B A
PANCREAS COUE SR S SR SN SR S L U S S S T S S S S SR ST S N S S S
ESOPHAGUS R S S S SR UL SN JN SN ST SN SN, S S SR . SUU. SE. SUNE SN SO S S SN 3
TOMACH L T T T T T R I I S R I S A
SQUAMOUS CELL PAPILLOMA X
SMALL INTESTINE LI R SR T SN S SN SN SN SN SN SN SN SN SN S SN SN S . S S
LARGE INTESTINE L 2 T R T . S N R . JENE NN SRS S B B I A
URTNARY SYSTEM
KIDNEY LIS SR S S SN S SN . SN SN SN S, JUN ST S SH SN SN NN SN S N SN
URINARY BLADDER L I 2 T S R R N D S R R S SR SR SR R I
ENDOCRINE SYSTEM
PITUITARY N T R T T S S T S T T S I S N
ADENOMA, NOS X X, X
ADRENAL L O T I I T T T R S I S R B I
CORTICAL ADENOMA
PHEQCHROMOCYTOMA X
THYROID R I R A 2 N R S I I I S R R R N A R
FOLLICULAR-CELL ADENOMA X
PARATHYROID EEEE T L T T I A IR S R I N R A
REPRODUCTIVE SYSTEM
MAMMARY GLAND o4 N N # % F 4+ b F kot + o E o+t
ADENOCARCINOMA, NOS X
UTERUS I R A ST T SR S R R N L TR Z N S R
ENDOMETRIAL STROMAL POLYP
OVARY L T I A I S R T R R L R S A I e
NERVDUS SYSTEM
BRAIN I SR AU T T T T T N S R S N A I S I 4
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS B N N N N NN NN KNWNNNANWNINIBNIBKNWNNNNNK
HEMANGIOSARCOMA X
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE X X X
MALIG LYMPHOMA, KISTIOCYTIC TYPE X X
GNANT LYMPHOMA, MIXED TYPE X X
TISSUE EXAMINED MICROSCOPICALL : NOQ TISSUE INFORMATION SUBMITTE
REQUIRED YISSUE NOT EXAMINED MICRDSCDP!CALLY C:  NECROPSY, NO HISTOLOGY DUE To PRUTDCUL
TUMOR INCIDEN A AUT
MECROPSY, NG AUTDLYSIS, NQ MICROSCOPIC EXAMINATION M ANIMAL
B NG NECROPSY PERFORHED
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TABLE B4. FEMALE MICE: TUMOR PATHOLOGY (CONTINUED)

HIGH DOSE

ANIMAL [] el o] o7 o ¢ 0 0y 0 o] o] o] of 6 of of o ¢ [
NUMBER 2 2{ 2| 3] 3| 31 3 33 4 4f 4] 4{ 4] 4 4f & 4 H
[} 8l 9: 0l t[ 2 1Y gl 11 2 (R 2 TOTAL
WEEKS ON [1] 1o ([ ¢f 171 111 T 1] a 1] 1] ¢ §] 1 1] TISSUES
STUDY 13 o] sy o] oi 0] 8 ol 0 o] 0] 1| o] o] of o} 0} @ 9| TUMORS
8 21 61 6 1 5 31 61 7 61 &1 51 &1 6 §
TRTEGUMENTARY SYSTEM
SUBCUTANEQUS TISSUE + R I I I T I I R K T IR T R N + 50%
SARCOMA, NOS 1
RESPIRATORY SYSTEM
LUNGS AND BRONCHI + ER R P I I S I N T I I I T I I A R + 50
ALVEDLAR/BROKRCHIOLAR ADENOMA 2
ALVEOLAR/BRONCHIOLAR CARCINOMA 1
TRACHEA + I S S D R T S T T TS S R TR SN R I S N S + 49
HEMATOPOIETIC SYSTEM
BONE MARROW + AR SR R S S SR SN S ST SN U SHET SN TN SN S SN, S 2. A + 50
SPLEEN + FREF TSP S S S S T T U T ST N T SR SRR S + 50
HEMANGIOSARCOMA 1
MALIGNANT LYMPHOMA, MIXED TYPE X X 2
LYMPH NODES + LA S S S S NS S SR U SRS S N SN SN N, S SN, . S 2. 4 50
THYMUS + PR S T TR U S T S T S S TS SN N N ] + 47
CIRCUUATORY SYSTEM
HEART + P I N A N I N A D A S 4 + 50
DIGESTIVE SYSTEM
SALIVARY GLAND + PR SR S T, T T S S - SN ST TR S SN SN NS N SN N + 47
LIVER + T T I T I T T T A T R T N T SR S I 4 + 50
HEPATOCELLULAR ADENOMA 1
BILE DUCT + LR S S S SN S S, S S ST, SEC N S S S 2 S N B 2. 4 50
GALLBLADDER & COMMON BILE DUCT + 44+ N ¢ 4 4+ + NN & & % + + & + 4+ + 4 + 50%
PANCREAS = RN SRR S L S S S SR S SN S S SN S S N N 2. ] 4 LY.
ESCPHAGUS 4 LR, SR, JUNE SN, S S SONL S SUNE S, SR SN S, JUNL SN SN . NN BN + 49
STOMACH + R S S N T T T S I I 2 I B + 50
SQUAMOUS CELL PAPILLOMA X 2.
SMALL INTESTINE *, LS RN T S N S L ST ST S S N S S JU. N, JU. S . . + 45
LARGE INTESTINE + L S S TR R R I 2 S T T S S S 4 + 47
URINARY SYSTEM
KIDNEY + LI SN SN NUNE SUNC SR SNNE SUNE SN UL B L. S S, S M. S5 SN S + 590
URINARY BLADDER - PO TR T SR S ST S D N S S S B S B 4 + 48
ENDOCRINE SYSTEM
PITUITARY + PR IR TR T T I SR R L N R R S R B S S + 46
ADENOMA, NOS X X X X 1
ADRENAL + PO IR SR . S 2 T T T L I R R S T A + 47
CORTICAL ADENOMA X X 2
PHEOCHROMOCYTOMA N
THYROID + P T I A ST S A SR S I D D 2R N + 48
FOLLICULAR-CELL ADENOMA X 2
PARATHYROID + I R T S B I B I N T I + 38
REPRODUCTIVE SYSTEM
MAMMARY GLAND + 0+ 4 N + F & 4+ 4+ ok F o+ o+t 4 + 50%
ADENOCARCINOMA, NOS X 2
UTERUS + FIEE SR T ST S S A B T DT D B I L A + 50
ENDOMETRIAL STROMAL POLYP
QVARY + L T TR B I A 2 T A D R S I S + 68
NERVOUS SYSTEM
BRAIN + M T TR TR T SR I R S I U L R I S + 50
ALL OTHER SYSTEMS
MULTIPLE ORGANS KOS N N N NN N NJNNNWBNNIBH®NIRKDHNRNNNNNN N 50%
HEMANGIOSARCOMA 1
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE X 4
MALIG. LYFMPHOMA, HISTIQCYTIC TYPE X M
MALTGNANT LYMPHOMA, MIXED TYPE X X X X X X -}
¥ ANIMALS NECROPSIED
+:  TISSUE EXAMINED MICROSCOPICALLY : NQ TISSUE INFORMATION SUBMITTED
-i REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY C: NECROPSY, NO HISTOLOGY DUE TG PROTOCOL
i TUMOR IRCIDENCE At AUTOLYSIS
Hi  MNECROPSY, NO AUTOLYSIS, KO MICROSCOPIC EXAMINATION M:  ANIMAL MISSING
B: NO NECROPSY PERFORMED
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APPENDIX C

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN
RATS ADMINISTERED ALLYL ISOVALERATE IN CORN OIL BY GAVAGE

105 Allyl Isovalerate



TABLE C1.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS ADMINISTERED
ALLYL ISOVALERATE IN CORN OIL BY GAVAGE

VEHICLE
CONTROL LOW DOSE HIGH DOSE

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

INTEGUMENTARY SYSTEM

*SKIN (50) (502 (50)
EPIDERMAL INCLUSION CYST 1 (2%
ULCER, NOS 1 (2%

INFLAMMATION, CHRONIC FOCAL 1 (2%)

*SUBCUT TISSUE (500 (50) (50)
CYST, NOS 1 (2%
EDEMA, NOS 1 (2%
ULCER, NOS 1.(2%)

INFLAMMATION, FOCAL 1 (2%)
GRANULATION, TISSUE 1.(2%)

RESPIRATORY SYSTEM

*¥NOSE (50) (50) (50)
INFLAMMATION, SUPPURATIVE 1 (2%)
HYPERKERATOSIS 1
ACANTHOSIS t

#LUNG (50
ASPIRATION, FOREIGN BODY 3
CONGESTION, NOS 2
EDEMA, NOS
EDEMA, INTERSTITIAL
HEMORRHAGE
PNEUMONIA, ASPIRATION 1 (2%)
INFLAMMATION, SUPPURATIVE 1 (
PNEUMONIA, CHRONIC MURINE 1«
INFLAMMATION, CHRONIC SUPPURATIV
ABSCESS, CHRONIC
INFLAMMATION, FOCAL GRANULOMATOU
HYPERPLASIA, ALVEQOLAR EPITHELIUM 2 (&%) 2 _(4%)

) (49)

- N Wi
~~
NN
~r o~

~
nN S O
NN
~

[N
I~ o~~~
N NN
NN NN
ROROR

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE
HISTIOCYTOSIS 2 (4%)

#LUNG/ALVEOLI (50) (50) (49)
HYPERPLASIA, ADENOMATOUS 1 (2%) 1 (2%)

HISTIOCYTOSIS 3 (6%) 5 (16%) 3 (6%)
HEMATOPOIETIC SYSTEM
#BONE MARROW (502 (50) (50>
ATROPHY, EXHAUSTION 1 (2%)
MYELOFIBROSIS 1 (2%)
HYPERPLASIA, HEMATOPQIETIC 1 (2%)
HYPOPLASIA, HEMATOPOIETIC 1 (2%)

#SPLEEN (50) (49) (50)
HEMATOMA, NOS 1 (2%)

FIBROSIS 1 .(2%)
FIBROSIS, FOCAL 1 (2%)
DEGENERATION, CYSTIC 1 (2%)

INFARCT, NOS 1 (2%) 1 (2%)
METAMORPHOSIS FATTY 1 (2%)
ATROPHY, NOS 1 (2%)
HEMATOPOIESIS 3 (6%) 1 .(2%) 3 (6%)

$MANDIBULAR L. NODE (50) (50) (50)
HYPERPLASIA, NOS 1 2%

#MESENTERIC L. NODE (50) (50) (50)
HYPERPLASIA, NOS 1 .(2%)
ANGIECTASIS 1 (2%)

#LUNG (500 (50) (49)
LEUKOCYTOSIS, HNOS 1 (2%) 4 (8%)

#LIVER (50) (50) (50)
LEUKOCYTOSIS, NOS 5 (10%)

*MESENTERY (50) (50) (50)
MASTOCYTOSIS 1 02%)

#THYMUS (44) (36) (39)
HYPERPLASIA, LYMPHOID 1 (3%

CIRCULATORY SYSTEM

¥MULTIPLE ORGANS (50) (50) (50)

EMBOLUS, FQREIGN BOGDY 1 (2% 1 (2%

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

% NUMBER OF ANIMALS NECROPSIED
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE
PERIARTERITIS 1 (2%
#LUNG (50> (50) (49)
THROMBOSIS, NOS 1 (2%)
#MYQCARDIUM (50) (49) (500
INFLAMMATION, FOCAL 1 (2%)
INFLAMMATION, CHRONIC FOCAL 1 (2%) 1 (2%)
FIBROSIS, FOCAL 6 (127%) 8 (t6%) 2 (&%)
¥CORONARY ARTERY (50) (590) (50)
PERIARTERITIS 1 (2%)
¥MESENTERIC ARTERY (50) (50) (50)
HYPERTROPHY, NOS 1 (2%)
#LIVER (500 (502 (50)
EMBOLUS, FOREIGN BODY 1 (2%} 2 (&%)
#ADRENAL (50) (50) (50)
THROMBOSIS, NOS 1.(2%) 1 2%
DIGESTIVE SYSTEM
#PAROTID GLAND (49) (48) (48)
INFLAMMATION, NOS 1 (2%)
#LIVER (50) (50> (50) .
DEFORMITY, NOS 2 (&%) 2 (&%)
CONGESTION, NOS 1.(2%) 2 (4%) 2 (&%)
PETECHIA 1 .(2%)
INFLAMMATION, NECROTIZING 1 (2%)
INFLAMMATION, FOCAL GRANULOMATOU 1.(2%)
CHOLANGIOFIBROSIS 1.(2%) 5 (10%)
CIRRHOSIS, NOS 2 (4%) 5 (10%)
DEGENERATICN, CYSTIC 2 (4%)
NECROSIS, FOCAL 2 (4%) 7 (14%)
METAMORPHOSIS FATTY 1 .(2%) 2 (4%) 8 (16%)
PIGMENTATION, NOS 1 (2%)
CYTOPLASMIC VACUQLIZATION 15 (30%) 9 (18%) 22 (44X%)
BASOPHILIC CYTO CHANGE 17 (34%) 1.(2%) 9 (18%)
FOCAL CELLULAR CHANGE 2 (&%)
REGENERATION, NOS 1 (2%) 2 (&%)
NODULAR REGENERATION 5 £10%) 8_(16%)

# NUMBER QF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

‘VEHICLE
CONTROL LOW DOSE HIGH DOSE
#PORTAL TRACT (50) (502 (503
FIBROSIS 1 02%)
$LIVER/CENTRILOBULAR (50) (507 (50)
CONGESTION, NOS 1 (2%) 1 (2%)
NECROSIS, NOS 1 .(2%) 4 (8%) 2 (&%)
NECROSIS, FOCAL 1 (2%)
METAMORPHOSIS FATTY 2 (4%)
ATROPHY, NOS 1 (2%) 1 (2%) 1 (2%
#BILE DUCT (50) (50) (50)
HYPERPLASIA, NOS 46 (92%) 32 (64%) 45 (90%)
HYPERPLASIA, FOCAL 1 (2%)
#PANCREAS (50> (50) (50)
CYSTIC DUCTS 1 (2%)
FIBROSIS, FOCAL 1 .(2%)
DEGENERATION, CYSTIC 2 (&%)
ATROPHY, NOS 2 (&%)
ATROPHY, FOCAL 6 (127%) 5 €10%) 9 (18%)
#PANCREATIC ACINUS (50) (50) (507
ATROPHY, FOCAL 2 (&%)
HYPERPLASIA, FOCAL 1 (2%) 2 (&%) 1 (2%
#ESOPHAGUS (50) (46) (46)
INFLAMMATION, CHRONIC 1 (2%
#STOMACH (50) (50) (50)
HYPERPLASIA, EPITHELIAL 2 (4%) 2 (&%)
#GASTRIC MUCOSA (50) (50) (50)
INFLAMMATION, NOS 2 (&%)
ULCER, NOS 1 (2%) 4 (8%)
ULCER, PERFORATED 1 (2%
#GASTRIC SUBMUCOSA (50) (50) (502
EDEMA, NOS 1 2%
#SMALL INTESTINE (50) (50> (49)
DIVERTICULUM 1 (2%)
#COLON (50) (50) (50)
DIVERTICULUM 1L (2%

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

% NUMBER OF ANIMALS NECROPSIED
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE
INFLAMMATION, HEMORRHAGIC 1 .(2%)
PARASITISHM 1 (2%
URINARY SYSTEM
#KIDNEY (50) (50) (50>
HYDRONEPHROSIS 1 (2%)
CYST, NOS 1 .(2%)
INFLAMMATION, SUPPURATIVE 2 (4%) 1 (2%)
NEPHROPATHY 1 (2%)
NEPHROSIS, NOS 35 (70%) 42 (84%) 40 (80%)
METAMORPHOSIS FATTY 1 2%
BKIDNEY/PELVIS (50) (50) (50)
HYPERPLASIA, EPITHELIAL 1 (2%
#URINARY BLADDER (50) (47) (49)
HEMORRHAGE 1 .(2%)
INFLAMMATION, HEMORRHAGIC 1 (2%
HYPERPLASIA, EPITHELIAL 1 (2%) 1 (2%
ENDOCRINE SYSTEM
#PITUITARY (49) (46) (49)
EMBRYQONAL DUCT CYST 1.(2%)
MULTILOCULAR CYST 1 (2%
DEGENERATION, CYSTIC 1 (2%)
CYTOPLASMIC VACUOLIZATION 1 (2%) 1 . (2%)
HYPERPLASIA, NOS 2 (4%)
HYPERPLASIA, FOCAL 4 (8%) 3 (7%) 8 (16%)
ANGIECTASIS 1 (2% 1 (2%) 2 (4%)
#ADRENAL (50) (500 (50)
METAMORPHOSIS FATTY 1 (2%
ANGIECTASIS 1 (2%)
#ADRENAL CORTEX (50) (50) (50)
CONGESTION, NOS 1 (2%)
CYTOPLASMIC VACUOLIZATION 4 (8%) 5 (10%)
FOCAL CELLULAR CHANGE 1 .(2%)
#ADRENAL MEDULLA (50) (500 (50)
FIBPROSIS, FOCAL 1.02%)

# NUMBER OF ANIMALS WITH TISSUE
¥ NUMBER OF ANIMALS HECROPSIED
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

- - o "~ - " = - -~ " U T T - = T — = - — - -

VEHICLE

CONTROL LOW DOSE HIGH DOSE
FOCAL CELLULAR CHANGE 1 (2%) 1 (2%)
HYPERPLASIA, NOS 1 (2%
HYPERPLASIA, FOCAL 2 (4%) 3 (6%) 1 (2%)

#THYROLD (50) (47) (47)
CYSTIC FOLLICLES 2 (4%) 2 (4%) 1 (2%)
DEGENERATION, CYSTIC 1 (2% 1 .(2%)
HYPERPLASIA, CYSTIC 1 (2%
HYPERPLASIA, C-CELL 6 (12%) 1 (2%) 2 (4%)

REPRODUCTIVE SYSTEM

*¥MAMMARY GLAND (50) (50} (50)
CYSTIC DUCTS 1 (2%

CYSTIC DISEASE 36 (72%) 25 (50%) 30 (60%)

#*PREPUTIAL GLAND (50) (50) (50)
CYSTIC DUCTS 1 (2%) 1 .(2%)
INFLAMMATION, SUPPURATIVE 2 (4%) 1 (2%)
INFLAMMATION, CHRONIC 1 (2%)
HYPERPLASIA, EPITHELIAL 1 (2%

#PROSTATE (50) (48) (50>
INFLAMMATION, FOCAL 1 (2%)
INFLAMMATION, SUPPURATIVE 25 (50%) 12 (25%) 18 (36%)
FIBROSIS, FOCAL 1 €2%)
HYPERPLASIA, EPITHELIAL 1.(2%)

*SEMINAL VESICLE (500 (50) (50)
INFLAMMATION, SUPPURATIVE 2 (&%)

HYPERPLASIA, EPITHELIAL 1 (2%)

#TESTIS (50) (50) (502
ATROPHY, NOS 1 (2%) 3 (6%) 7 (14%)
HYPERPLASIA, INTERSTITIAL CELL 2 (4%) 1 (2%) 3 (6%)

*EPIDIDYMIS (50) (50) (50)
INFLAMMATION, CHRONIC SUPPURATIV 1 .(2%)

NERVOUS SYSTEM

#BRAIN (50) (50) (50)

HEMORRHAGE 1. (2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE
GLIOSIS 1 (2%
#PONS (50) (50) (50)
NECROSIS, NOS 1.(2%)
ATROPHY, PRESSURE 1.(2%)
SPECIAL SENSE ORGANS
*EYE (50> (50) (50)
RETINOPATHY 1 (2%) 21 (42%)
CATARACT 1t (2%) 21 (42%)
¥EXTERNAL EAR (50) (50> (50>
ULCER, PERFORATED 1 (2%)
MUSCULOSKELETAL SYSTEM
*MUSCLE OF LEG (50) (50) (50)
HEMORRHAGE 1 (2%)
BODY CAVITIES
¥THORACIC CAVITY (50) (50) (50)
FOREIGN BODY, NOS 1 (2%
*MEDIASTINUM (507 (50) (50
INFLAMMATION, SUPPURATIVE 1 (2%)
*PERITONEUM (50) (50) (50)
INFLAMMATION, FOCAL 1 (2%)
¥PLEURA (50) (50) (50)
LIPOGRANULOMA 1 2%
*EPICARDIUM (50) (50) (50)
EDEMA, NOS 1 (2%)
¥MESENTERY . (502 (50) (50)
FOREIGN BQDY, NOS 1.(2%)
HEMORRHAGE 1 (2%)
STEATITIS 1 .(2%)
GRANULATION, TISSUE 2 _(4%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED

Ally! Isovalerate 112



TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

e e . e - o " e S o e R A T A - " T e o G Ty e e et e A

VEHICLE
CONTROL LOW DOSE HIGH DOSE
NECROSIS, FAT 5 (10%) 12 (24%) 4 (8%)
HYPERPLASIA, MESOTHELIAL 1 (2%)
ALL OTHER SYSTEMS
XMULTIPLE ORGANS (50) (50) (50)
HEMORRHAGE 1 (2%)
LEG
HEMORRHAGE 1
INFLAMMATION, SUPPURATIVE 1
SOLE OF FOOT
ULCER, CHRONIC 1
CALLUS 3
OMENTUM
NECROSIS, FAT 2

- e e e e e o e e e e e e 4 e A - S S S = A e = s = ¢ = e . o e - - - =

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE C2.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS ADMINISTERED
ALLYL ISOVALERATE IN CORN OIL BY GAVAGE

VEHICLE
CONTROL LOW DOSE HIGH DOSE
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 50 49
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 49
INTEGUMENTARY SYSTEM
*¥SKIN (50) (503 (49)
ULCER, CHRONIC 1 (2%)
POLYPOID HYPERPLASIA 1 (2%)
¥SUBCUT TISSUE (50) (50) (49)
ABSCESS, NOS 1 (2%)
RESPIRATORY SYSTEM
#LUNG (50) (500 (49)
CONGESTION, NOS 2 (4%) 1 (2%) 7 (147%)
EDEMA, NOS 1 (2% 2 (&%) 4 (8%)
PNEUMONIA, ASPIRATION 1 (2%) 1 (2%
HYPERPLASIA, ALVEOLAR EPITHELIUM 2 (4%)
BLUNGZALVEOLI (50) (50) (49)
HYPERPLASIA, ADENOMATOUS 1 (2%)
HISTIOCYTOSIS 2 (4%) 3 (6%)
#ALVEOLAR EPITHELIUM (50) (50) (49)
HYPERPLASIA, ADENOMATOUS 1 .(2%)
HEMATOPOIETIC SYSTEM
#BONE MARROW (50) (49) (47>
MYELOFIBROSIS 2 (4%)
#SPLEEN (50) (50) (49)
FIBROSIS, FOCAL 1 (2%)
HEMATOPOIESIS 2 (4%) 5 (10%) 5 (10%)
#MANDIBULAR L. NODE (50) (50) (49)
IMFLAMMATION, NOS 1 (2%}

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE C2. FEMALE RATS: NONNEOQPLASTIC LESIONS (CONTINUED)

e it e e e i i e o e o e B o T s . % an - - o - " - 8 4 - = - —— - "

VEHICLE
CONTROL LOW DOSE HIGH DOSE
HYPERPLASIA, NOS 2 (6%)

#MEDIASTINAL L.NODE (50) (50) (49)
HEMOSIDEROSIS 1.(2%)

ANGIECTASIS 1 (2%)

#MESENTERIC L. NODE (50) . (50) (49
HYPERPLASIA, NOS 1.(2%)

#LUNG (50) (503 (49)
LEUKOCYTOSIS, NOS 2 (&%) 102%) 1 (2%)
HYPERPLASIA, LYMPHOID 1 .(2%)

#LIVER (50) ) (50) (49)
LEUKOCYTOSIS, NOS 1 (2%) 3 (6%) 1 2%
HEMATOPOIESIS 1 .(2%)

#ADRENAL (50) (50) (49)
HEMATOPOIESIS 1 (2%)

CIRCULATORY SYSTEM

#MYOCARDIUM (50) (50) (49)
INFLAMMATION, FOCAL 2 (4%) 1 (2%) :
INFLAMMATION, CHRONIC FOCAL 1 (2%)

FIBROSIS, FOCAL 4 (8%) 2 (4%)
DIGESTIVE SYSTEM

#SALIVARY GLAND (50) (50) (46>
FIBROSIS 1 (2%)

#LIVER (50) (50) (49)
DEFORMITY, NOS 7 (14%) 1 (2%
CONGESTION, NOS 1 (2%) 1 (2% 1.(2%)
CHOLANGIOFIBROSIS 4% (8%)
CIRRHOSIS, NOS 8 (16%)
NECROSIS, FOCAL 2 (4%) 4 (8%)
METAMORPHOSIS FATTY 2 (4%) 3 (6%)
PIGMENTATION, NGS 1 (2%) 2 (4%)
CYTOPLASMIC VACUOLIZATION 3 (6%) 2 (4%) 18 (37%)
BASOPHILIC CYTO CHANGE 32 (64%) 24 (48%) 18 (37%)
FOCAL CELILULAR CHANGE 1.(2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HiGH DOSE
NODULAR REGENERATION 1 (2%) 3 (6%) 8 (16%)

$LIVER/CENTRILOBULAR (50) (50) (49)
CONGESTION, NOS 2 (4%)
NECROSIS, NOS 1 (2%)
METAMORPHQOSIS FATTY 1 (2%) 2 (&%)
ATROPHY, NOS 3 (6%)

#BILE DUCT (50) (50) (49%)
DILATATION, NOS (2%
HYPERPLASIA, NOS 39 (78%) 36 (72%) 44 (90%)
HYPERPLASIA, FOCAL 3 (6%

#PANCREAS (49) (50) (46)
CYSTIC DUCTS 1 2%
ATROPHY, NGS 1 (2%)

ATROPHY, FOCAL 8 (16%) 11 (22%) 3 (7%)

#PANCREATIC ACINUS (49) (50> (46)
ATROPHY, FOCAL 1 .(2%)

#STOMACH (50) (50) (49)
HYPERPLASIA, EPITHELIAL 1 (2%) 1 .(2%)

#GASTRIC FUNDAL GLAND (50) (50) (49)
DILATATION, NOS 1.€(2%)

#FORESTOMACH (50) (503 (49)
INFLAMMATION, CHRONIC FOCAL 1 2%

HYPERPLASIA, EPITHELIAL 1 .(2%)

#SMALL INTESTINE (49) (505 (46)
INFLAMMATION, NOS 1.(2%)

#COLONIC SUBMUCOSA (50) (49) (45)
INFLAMMATION, NOS 1 (2%

URINARY SYSTEM

#KIDHEY (30D (50) (49)
NEPHROSIS, NOS 6 (12%) 13 (26%) 7 (14%)

#XIDHEY/TUBULE (50) (50) (49)
PIGMENTATION, HNOS 3 (6%) 1 (2%)

# NUMBER OF AMIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

# MUMBER OF ANIMALS NECROPSIED
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE
CYTOPLASMIC VACUOLIZATION 1 (2%) v
ENDOCRINE SYSTEM
#PITUITARY (48) (49) (48)
FOCAL CELLULAR CHANGE 1 (2%
HYPERPLASTIA, NOS 1 (2%)
HYPERPLASIA, FOCAL 8 (17%) 5 (10%) 2 (4%)
ANGIECTASIS 4 (8%) 5 (10%) 6 (13%)
#ADRENAL (50) (50) (49)
CYTOPLASMIC VACUOLIZATICON 1.(2%)
#ADRENAL CORTEX (507 30 (49)
ACCESSORY STRUCTURE 1(2%) 1.(2%)
DEGENERATION, CYSTIC 1 (2%)
CYTOPLASMIC VACUOLIZATION 3 (6%) 5 (10%) 8 (16%)
ANGIECTASIS 1 (2%
#ADRENAL MEDULLA (507 (50) (49)
CYTOLOGIC ALTERATION, NOS 1 (2%)
HYPERPLASIA, FOCAL 3 (6%} 2 4%)
#THYROID (48) 50) (46
ULTIMOBRANCHIAL CYST 1 (2%) 1 (2%)
CYSTIC FOLLICLES 1 2%) 1 (2%)
DEGENERATION, CYSTIC 1.02%)
HYPERPLASIA, C-CELL 5 (10%) 5 (10%) 4 (9%)
#PARATHYROID (48) (44) (37)
HYPERPLASIA, FOCAL 1 (3%)
REPRODUCTIVE SYSTEM
*MAMMARY GLAND (50) (50) (4%)
GALACTOCELE 1.(2%)
HYPERPLASIA, CYSTIC 1 (2%) 1 .(2%) 1 (2%)
CYSTIC DISEASE 41 (82%) 4% (88%) 35 (71%)
XPREPUTIAL GLAND (502 (50) (49)
INFLAMMATION, SUPPURATIVE 2% 2 (4%) 2 (4%)
HYPERPLASIA, CYSTIC 2 (4%)
¥CLITORAL GLAND (50) (500 (49)
CYSTIC DUCTS 1 (2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

¥ NUMBER OF ANIMALS NECROPSIED
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE

¥VAGINA (50) (50) (49)
INFLAMMATION, SUPPURATIVE 2 (&%)

$UTERUS (503 (50) (48)
HEMATOMETRA 1 (2%)

INFLAMMATION, SUPPURATIVE 3 (6%) 3 (6%) 1 (2%)
ADENOMYOSIS 1.(2%)

#UTERUS/ENDOMETRIUM (50) (50) (48)
CYsST, NOS 2 (&%) 5 (10%) 4 (8%)
HYPERPLASIA, CYSTIC 2 (&%)

#ENDOMETRIAL GLAND (50) (50) (48)
CYST, NOS 1 (2%

#FALLOPIAN TUBE (50) (50) (48)
DILATATION, NOS 1 (2%)

HYPERPLASIA, EPITHELIAL 1 (2%)

#0OVARY (50) (50) (47)
CYST, NOS 3 (6%) 4 (8%) 1 (2%)
FOLLICULAR CYST, NOS 6 (12%) 1 .(2%) 7 (157%)
METAMORPHOSIS FATTY 1 .(2%)

NERVOUS SYSTEM

#BRAIN (50) (50) (49)
HYDROCEPHALUS, NOS 1 (2%)
HEMORRHAGE 1 (2%)

#BRAIN/THALAMUS (50) (50) (49)
ATROPHY, PRESSURE 3 (6%)

#HYPOTHALAMUS (503 (50) (49)
ATROPHY, PRESSURE 102%) 1 (2% 1 (2%)

#MIDBRAIN (50) (502 (49)
ATROPHY, PRESSURE 2 (&%)

SPECIAL SENSE ORGANS

*XEYE (50) (50) (49)

HEMORRHAGE 1_(2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE

CONTROL LOW DOSE HIGH DOSE
RETINOPATHY & (8%) 21 (42%) 2 (&%)
CATARACT 1 (2%) 19 (38%) 2 (4%)

¥HARDERIAN GLAND (50) (50) 49)
ECTOPIA 2 (&%)

*EAR (50> (502 (493
INFLAMMATION, ACUTE 1 (2%)

¥ZYMBAL'S GLAND (50) (50) (49)
INFLAMMATION, SUPPURATIVE 1 (2%)

HYPERPLASIA, NOS 1.(2%)
MUSCULOSKELETAL SYSTEM

¥FEMUR (50) (503 (49)

ENOSTOSIS 1 .(2%)
BODY CAVITIES

¥MEDIASTINUM (50> (50) 49)
LIPOGRANULOMA 1.€(2%)

¥PERITONEUM (50) (50) (49)
INFLAMMATION, SUPPURATIVE 1 (2%)

X¥PLEURA (507 (50) (49)
ABSCESS, NOS 1.(2%)

LIPOGRANULOMA 1 (2%)

*MESENTERY (50> (50> (49)
STEATITIS 2%
INFLAMMATION, CHRONIC 1.(2%)

GRANULATIGON, TISSUE 1 (2%)
NECROSIS, FAT 5 (10%) 4 (8%) 3 (6%)
ALL OTHER SYSTEMS
SOLE OF FOOT
ULCER, CHRONIC 1
EROSION 1
CALLUS 6 4 3

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

*¥ NUMBER OF ANIMALS NECROPSIED
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE
OMENTUM
NECROSIS, FAT 2 2 2
SPECIAL MORPHOLOGY SUMMARY
AUTOLYSIS/NO NECROPSY 1

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% NUMBER OF ANIMALS NECROPSIED
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APPENDIX D

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN
MICE ADMINISTERED ALLYL ISOVALERATE IN CORN OIL BY GAVAGE
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TABLE D1.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE ADMINISTERED
ALLYL ISOVALERATE IN CORN OIL BY GAVAGE

e i o e = o > Y - = o S Y e - 4 e e W T e Y M B e S G Tt 4 P e S S @ e e T % W G T e e T T e o B e

VEHICLE
CONTROL LOW DOSE HiGH DOSE
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 50
INTEGUMENTARY SYSTEM
*SKIN (50) (50) (58)
ULCER, NOS 1 (2%) 1.(2%)
INFLAMMATION, ACUTE FOCAL 1 (2%
INFLAMMATION, ACUTE/CHRONIC 2 (4%) 3 (6%) 1 (2%
INFLAMMATION, CHRONIC 3 (6%)
INFLAMMATION, CHRONIC FOCAL 5 (10%) 1 (2%)
FIBROSIS : 1 (2%
FIBROSIS, FOCAL 2 (&%) 1.(2%)
HYPERPLASTA, NOS 1 (2%)
METAPLASIA, OSSEQOUS 1 (2%)
xSUBCUT TISSUE (502 (50) (50)
INFLAMMATION, ACUTE/CHRONIC 1 02%)
INFLAMMATION, CHRONIC 1 (2%)

o e v = > = = s = o M= S T = - - > S o - A e A o MY e . T et 00 T A = ot e o e =

RESPIRATORY SYSTEM
#LUNG (503 (50) (49)

FOREIGN BODY, NOS 2 (4%) 1 .(2%)

CONGESTION, NOS 1 (2%) 2 (&%)
BRONCHOPNEUMONIA, FOCAL 4 (8%) 1 .(2%)

PNEUMONIA, LIPID 3 (6%) 1 (2%) 1 2%
PNEUMONIA, ASPIRATION 1 (2%) 2 (42)

INFLAMMATION, SUPPURATIVE 1 (2%)

BRONCHOPNEUMONIA, ACUTE 1.(2%) 8 (16%) 7 (142}
INFLAMMATICON, CHRONIC FOCAL 1(2%)

GRANULOMA, FOREIGN BODY 1 (2%)

CHOLESTEROL DEPOSIT 1 (2%)

HYPERPLASIA, ADENOMATOUS 1 (2%) 1 (2%)
HYPERPLASTA, ALVEOLAR EPITHELIUM 1.(2%) 3 (6%)
HISTIOCYTOSIS 1. (2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE
HEMATOPOIETIC SYSTEM

#SPLEEN (50) (50) (50>
NECROSIS, NOS 1 (2%) 1 (2%)
HEMATOPOIESIS 3 (6%) 2 (4%) 2 (64%)

#MESENTERIC L. NODE (50) (502 (49)
NECROSIS, NOS 1 (2%

ANGIECTASIS 1 (2%) 2 (4%)
HYPERPLASIA, LYMPHOID 1 (2%)

#RENAL LYMPH NODE (50) (50) (49)
HYPERPLASIA, LYMPHOID 1 (2%)

#LIVER (50) (50) (50)
LEUKOCYTOSIS, NOS 1 (2%

#THYMUS (39) (41) 37)
CYST, NOS 3 (723
INFLAMMATION, ACUTE SUPPURATIVE 1 (3%)

CIRCULATORY SYSTEM

MULTIPLE ORGANS (50) (50) (50)
PERIVASCULITIS 1 (2%)

#HEART (503 (50> (49)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%
INFLAMMATION, CHRONIC FOCAL 102%)

DEGENERATION, NOS 1 (2%
DIGESTIVE SYSTEM

#SALIVARY GLAND (500 (50) (49)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%)

FIBROSIS 1 (2%)

#LIVER (50) (50) (50)
CYST, NOS 1 .(2%)

FIBROSIS, FOCAL 1 (2%)
HECROSIS, NOS 4 (8%) 3 (6%)
NECROSIS, FOCAL 1 (2%} 1. (2%

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

¥ NUMBER OF ANIMALS NECROPSIED
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TABLE D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE

CONTROL LOW DOSE HIGH DOSE
NECROSIS, ZONAL 1 (2%)
FOCAL CELLULAR CHANGE 1 (2% 1 .(2%)
CYTOLOGIC ALTERATION, NOS 1 (2% 2 (4%)
ANGIECTASIS 2 (&%)

#PANCREAS (49) (48) (48)
NECROSIS, FOCAL 1 02%)

ATROPHY, NOS 1.€¢2%)

#ESQPHAGUS (50) (48) (49)
FOREIGH BODY, NOS 1 .(2%)
GRANULOMA, FOREIGN BODY 1 (2%)

#ESOPHAGEAL MUSCULARI (50) (48) (49)
INFLAMMATION, SUPPURATIVE 1 (2%)

#STOMACH (50) (503 (48)
CYST, NOS 2 (&%) 2 (4%) 1 (2%)
INFLAMMATION, ACUTE SUPPURATIVE 1 (2%)
HYPERPLASIA, EPITHELIAL 1.(2%) 1 2% 7 (15%)

#GASTRIC MUCOSA (50) (50) (48)
INFLAMMATION, ACUTE SUPPURATIVE 2 (4%
INFLAMMATION, ACUTE/CHRONIC 1.(2%)

INFLAMMATION, CHRONIC FOCAL 2 (&%)
HYPERPLASIA, ADENOMATOUS 1 (2%}

#JEJUNUM (50) (49) (48)
ULCER, NOS 1 (2%

INFLAMMATION, ACUTE SUPPURATIVE 1 2%
URINARY SYSTEM

#KIDNEY (50> (50) (50)
LYMPHOCYTIC INFLAMMATORY INFILTR 7 C14%) 2 (&%) 5 (18%)
SCAR 1 (2%)

NEPHROPATHY 1 2% 3 (6%)
INFARCT, NOS 1 (2%)

#KIDNEY/PELVIS (50) (50) (50)
LYMPHOCYTIC INFLAMMATORY INFILTR 2 (4%) 1 (2%)

ENDOCRINE SYSTEM

#ADRENAL CORTEX (49) (46) (48)

CYST, NG@S 1 (2%

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED
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TABLE D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE
#ADRENAL MEDULLA (49) (46) (48)
HYPERPLASIA, FOCAL 1.(2%) ‘ 1 (2%3
R#THYROID (47) (463 (49)
CYSTIC FOLLICLES 5 (11%) 3 (6%)
DEGENERATION, CYSTIC 3 (6%) 1 (2%) 2 (4%)
HYPERPLASIA, FOLLICULAR-CELL 5 (11%) 7 C15%) 3 (6%)
#PANCREATIC ISLETS (49) (48) (48)
HYPERPLASIA, NOS 2 (&%)
REPRODUCTIVE SYSTEM
¥PREPUTIAL GLAND (50) (50) (50)
CYST, NOS 1 (2%)
CYSTIC DUCTS % (8%) 5 (10%) 5 (10%)
INFLAMMATION, ACUTE SUPPURATIVE 2 (4%)
INFLAMMATION, ACUTE/CHRONIC 1t (2%) 1.(2%)
INFLAMMATION, CHRONIC 1 (2%) 2 (&%)
HYPERPLASIA, NOS 1 (2%)
#TESTIS (49) (50) (50)
NECROSIS, NOS 1 (2%)
XEPIDIDYMIS (50) (50) (50)
CYST, NOS 1 (2%)
NERVOUS SYSTEM
NONE
SPECIAL SENSE ORGANS
XEYE (50) (50) (50)
CATARACT 1 (2%)
PHTHISIS BULBI 1 .(2%)

MUSCULOSKELETAL SYSTEM
NONE

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)
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VEHICLE
CONTROL LOW DOSE HIGH DOSE
BODY CAVITIES
¥*MEDIASTINUM (50) (50) (50)
FOREIGN BODY, NOS 3 (6%) 2 (&%)
INFLAMMATION, ACUTE 2 (4%)
INFLAMMATION, ACUTE SUPPURATIVE 2 (4%) 3 (6%)
INFLAMMATION, ACUTE/CHRONIC 1.(2%)
GRANULOMA, FOREIGN BODY 1 (2%) 1 2%)
*ABDOMINAL CAVITY (50> (50) (50)
INFLAMMATION, SUPPURATIVE 1 (2%
*¥PLEURA (50) (50) (50)
INFLAMMATION, ACUTE SUPPURATIVE 1 (2%)
¥MESENTERY (50> (50) (503
INFLAMMATION, ACUTE SUPPURATIVE 1 (2%)
NECROSIS, FAT 1 .(2%) 4 (8%) % (8%)
CALCIFICATION, FOCAL 1 €2%)
ANGIECTASIS 1 (2%)
ALL OTHER SYSTEMS
XMULTIPLE ORGANS (50> (50) (50)
INFLAMMATION, SUPPURATIVE 1 2%
SPECIAL MORPHOLOGY SUMMARY
NO LESION REPORTED 4 7 é

— - - ——— " - " i M - et Y P e S T e - U Y o e S o oy o o

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE D2.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE ADMINISTERED
ALLYL ISOVALERATE IN CORN OIL BY GAVAGE

VEHICLE
CONTROL LOW DOSE HIGH DOSE
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 50
INTEGUMENTARY SYSTEM
*¥SKIN (50) (50) (50)
INFLAMMATION, SUPPURATIVE 1 (2%)
¥SUBCUT TISSUE (50) (503 (50)
ABSCESS, NOS 1 (2%)
INFLAMMATION, CHRONIC FOCAL 1 (2%)
RESPIRATORY SYSTEM
#TRACHEA (49) (48) (49)
INFLAMMATION, ACUTE SUPPURATIVE 1 .(2%)
#LUNG (50) (49) (50)
BRONCHOPNEUMONIA, FOCAL 2 (4%)
LYMPHOCYTIC INFLAMMATORY INFILTR 1.02%)
PNEUMONIA, LIPID 1 (2%) 1 (2%)
BRONCHOPNEUMONIA, ACUTE 3 (6%) 1.(2%) 3 (6%)
INFLAMMATION, ACUTE SUPPURATIVE 102%) 1.(2%)
BRONCHOPNEUMONIA, CHRONIC 1 (2%
CHOLESTEROL DEPOSIT 1 (2%)
HYPERPLASIA, ADENOMATOUS 1 (2%) 2 (&%)
HEMATOPOIETIC SYSTEM
*MULTIPLE ORGANS (50) (50 (50)
HEMATOPGIESIS 1 €2%)
#SPLEEN (50) (50) (500
NECROSIS, NOS 1 (2%)
HEMATOPOIESIS 12 (24%) 19 (38%4) 12 (24%)
#MEDIASTINAL L.NODE (49) (503 (50)
ABSCESS, NOS 1_(2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE D2. FEMALE MICE: NONNEGPLASTIC LESIONS (CONTINUED)

VEHICLE
, CONTROL LOW DOSE HIGH DOSE
HYPERPLASIA, NOS 1 (2%
#LUMBAR LYMPH NODE (49) (50) (50)
HYPERPLASIA, NOS 1 (2% 1 (2%
$MESENTERIC L. NODE (49) (50) (50)
HYPERPLASIA, NOS 2 (4%)
ANGIECTASIS 2 (4%) 1 (2%
HYPERPLASIA, LYMPHOID 1 (2%)
#RENAL LYMPH NODE (49) (50) (50)
HYPERPLASIA, NOS 1 (2% 1 02%) 2 (4%)
#ILIAC LYMPH NODE (49) ¢50) (50)
HYPERPLASIA, NOS 1 .(2%) 1 .(2%)
#LUNG (50) (49) (50D
HYPERPLASIA, LYMPHQID 1 (2%)
¥LIVER (507 (50) (50)
LEUKOCYTOSIS, NOS 8 (16%) 17 (34%) 10 (207%)
HEMATOPOIESIS 1 (2%)
#THYMUS (46) (39) 47)
INFLAMMATION, SUPPURATIVE 1 (3%)
- NECROSIS, NOS 1 (3%
CIRCULATORY SYSTEM
#MESENTERIC L. NODE (49) (50) (50)
PERIVASCULITIS 1 (2%
#HEART (50) (49) (50)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 02%)
#SALIVARY GLAND (48) (46) (47)
PERIARTERITIS 1 (2%
#LIVER (50) (50) (50)
THROMBOSIS, NOS 1 @2%)
#PITUITARY (43) (43) (44)
THROMBOSIS, NOS 1 (2%)
#THYROID (69) (48) (68)
PERIVASCULITIS 1 (2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% NUMBER OF ANIMALS NECROPSIED
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

- o e o e = e A A kA S e o T - " S Y T o A 0 B o W

VEHICLE
CONTROL

LOW DOSE

HIGH DOSE

e . = = T = - = = W =" - - S e = G R . M 0 o e . T T o 0 o s W " R

DIGESTIVE SYSTEM

¥LIVER
DEGENERATION, NOS
NECROSIS, NOS
NECROSIS, FOCAL
FOCAL CELLULAR CHANGE
CYTOLOGIC ALTERATION, NOS
ANGIECTASIS

#PANCREAS
CYSTIC DUCTS
ATROPHY, NOS
ATROPHY, FOCAL

#ESOPHAGUS
INFLAMMATION, FOCAL

#3TOMACH
CYST, NOS
INFLAMMATION, ACUTE SUPPURATIVE
INFLAMMATION, CHRONIC FOCAL
HYPERPLASIA, EPITHELIAL

#GASTRIC MUCOSA
INFLAMMATION, ACUTE FOCAL
INFLAMMATION, ACUTE SUPPURATIVE

#GASTRIC FUNDAL GLAND
DILATATION, NOS

#FORESTOMACH
HYPERPLASIA, EPITHELIAL

49)
1 (2%
(50)

2 (4%)
(50)

2 (&%)
(50)

(50)
1 (2%)

NN N
s

~
n
N
~r

JRINARY SYSTEM
#KIDNEY

LYMPHOCYTIC INFLAMMATORY INFILTR

INFLAMMATION, ACUTE SUPPURATIVE
INFLAMMATION, CHRONIC FOCAL
HEPHROPATHY

GLOMERULOSCLERQOSIS, NOS
NECROSIS, MEDULLARY

AN N
NN
[ORORORORNS

NSNS

(50)

# HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

¥ NUMBER OF ANIMALS NECROPSIED

129

Allyl lsovalerate



TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE

#KIDNEY/GLOMERULUS (507 (50) (58)
AMYLOIDOSIS 1 2%

#KIDNEY/PELVIS (50) (50) (50)
LYMPHOCYTIC INFLAMMATORY INFILTR 3 (6% 1 (2%

$URINARY BLADDER (49) (50) (48)
LYMPHOCYTIC INFLAMMATORY INFILTR t (2% 1 (2%

ENDOCRINE SYSTEM

$PITUITARY (43) (43) (46)
CYST, NOS 2 (5%) 1 (2%
HYPERPLASIA, NOS 2 (5%}
HYPERPLASIA, FOCAL 2 (5%) 1 (2%)

ANGIECTASIS 8 (19%) 1 02%) 6 (14%)

#ADRENAL CORTEX (502 (46) (47)
CYST, NOS 2 (4%)

#ADRENAL MEDULLA (50) (46) (47)
CYST, NOS 1 (2%)

HYPERPLASIA, NOS 1 (2%)
HYPERPLASIA, FOCAL 2 (4%)

#THYROID (49) (48) (48)
CYSTIC FOLLICLES 3 (6%) 1 (2%) 3 (6%)
DEGENERATION, CYSTIC 6 (12%) 1 (2%)

HYPERPLASIA, FOLLICULAR-CELL 5 (10%) 1 2% 6 (13%)
REPRODUCTIVE SYSTEM

*MAMMARY GLAND (50) (50) 50)
CYSTIC DUCTS 13 (26%) 2 (&%) 9 (18%)

¥PREPUTIAL GLAND (50) (500 (50)
CYSTIC DUCTS 1 (2%

XCLITORAL GLAND (50) 50 (50)
CYSTIC DUCTS 1 (2%)

¥VAGINA (50) (50) (50)
POLYPOID HYPERPLASIA 1. (2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

¥ NUMBER OF ANIMALS NECROPSIED
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE

#UTERUS (50> (50) (50)
HEMORRHAGE 1 2%

HEMATOMA, NOS 1 (2%)
INFLAMMATION, ACUTE SUPPURATIVE & (8%) 7 (14%) g (18%)
AMYLOIDOSIS 1 (2%)

#UTERUS/ENDOMETRIUM (50) (50) (50)
HYDROMETRA 1 (2%)
HYPERPLASIA, CYSTIC 42 (84%) 38 (76%) 38 (76%)

#UTERUS/MYOMETRIUM (58) (50) (50)
FIBROSIS 1 (2%

#0VARY (49) (50) (48)
CYST, NOS 5 (10%) 6 (12%) 4 (8%)
HEMATOMA, NOS 1 (2%

INFLAMMATION, ACUTE SUPPURATIVE 5 (10%) 5 ¢10%) 5 (10%)
NERVOUS SYSTEM

#BRAIN/MENINGES (50) (50) (50)
INFLAMMATION, CHRONIC 1 (2%)

#BRAIN (50> (50> (50)
HEMORRHAGE 1 (2%)

SPECIAL SENSE ORGANS
NONE
MUSCULOSKELETAL SYSTEM

¥SKELETAL MUSCLE (50) (50) (50)
INFLAMMATION, ACUTE SUPPURATIVE 102%)
INFLAMMATION, CHRONIC SUPPURATIV 1 (2%

*¥MUSCLE HIP/THIGH (50) (50) (50)
INFLAMMATION, ACUTE SUPPURATIVE 1 02%)

BODY CAVITIES

XMEDIASTINUM (50) (50> (50)

IMFLAMMATION, ACUTE 1.(2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

¥ NUMBER OF ANIMALS NECROPSIED
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE
INFLAMMATION, ACUTE SUPPURATIVE 1 (2%) 1 (2%) 1 (2%)
¥PERIYGNEUM (50) (50) (50)
INFLAMMATION, ACUTE SUPPURATIVE 1 (2%) 2 (&%) 1 02%)
INFLAMMATION, CHRORIC 1 (2%
*¥PLEURA (50) (50) (50)
~INFLAMMATION, ACUTE SUPPURATIVE (2%}
¥EPICARDIUM (507 (50) (50)
INFLAMMATION, ACUTE SUPPURATIVE 1 (2%)
INFLAMMATION, PYOGRANULOMATOUS 1.(2%)
¥MESENTERY (50) (50) (50)
NECROSIS, FAT 3 (6%) 1 (2% 2 (6%}
ALL OTHER SYSTEMS
*MULTIPLE ORGANS (50) (50) (50)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%)
INFLAMMATION, ACUTE 1 (2%)
INFLAMMATION, ACUTE SUPPURATIVE 7 (16% 14 (28%) 16 (20%)
NECROSIS, FAT 1 (2%)
TAIL
INFLAMMATION, ACUTE SUPPURATIVE 1
SPECIAL MORPHOLOGY SUMMARY
NO LESION REPORTED 1 2 2

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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ANALYSIS OF ALLYL ISOVALERATE
MIDWEST RESEARCH INSTITUTE
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APPENDIX E

A. ELEMENTAL ANALYSIS

Element C H
Theory 67.57 9.92
1. Lot 770217: Determined 65.78 9.89
65.92 10.00
2. Lot A-634-F: Determined 67.52 9.86
67.75 9.80
3. Lot RO!1777: Determined 67.61 9.94
67.74 9.87

B. WATER ANALYSIS
(Karl Fisher)

1. Lot 770217: 0.10 + 0.03 (6)%
2. Lot A-634-F: 0.118 £ 0.003 (0)%
3. Lot ROI1777: 0.044 £ 0.001 (6)%

C. ESTER VALUE (ASTM, 1974)
Potassium hydroxide hydrolysis and sulfuric acid back-titration
l. Lot 770217: 79.7 + 0.2 (6%
2. Lot A-634-F: 94.7 £+ 0.7 (6)%
3. Lot ROI11777: 95.6 + 0.3 (6)%

D. TITRATION FOR FREE ACIDITY
(with 0.1 N sodium hydroxide)
1. Lot 770217: 16.2 £ 0.1 (6)% acidity (assumed to be iso-valeric acid)
2. Lot A-634-F: 2.14 £ 0.1 (6)%
3. Lot ROI1777: 0.37 £ 0.01 (6)%

E. BOILING POINT (Lot A-634-F)

Determined Literature Values
b.p.: 152.3 + 1.1 (§)°C at 729 162.5°C (Harris, 1965)
torr (visual, micro boiling 155°C (Hodgeman et al., 1963)

point). 153.6° to 157.2°C
(DuPont 900 DTA)

F. INDEX OF REFRACTION (Lot A-634-F)

Determined Literature Values

n12)0; 1.4134 + 0.0001 (6) n?)l : 1.4162 (Fenaroli, 1971)
This literature value is suspect
because the boiling point reported
in the same reference is 89° to
90°C, which is greatly different
from other literature or measured
values.
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G. DENSITY (Lot A-634-F)

Determined Literature Value
dZ : 0.8820 + 0.0003 (6) g/ml No literature value found

H. VAPOR-PHASE CHROMATOGRAPHY

1. Lot 770217

Instrument: Tracor MT-220
Detector: Flame ionization
Inlet temperature: 150°C
Detector temperature: 200°C
Carrier gas: Nitrogen
Carrier flow rate: 70 cc/min

a. System |

Column: GP20% SP2100/0.1% Carbowax 1500 on 100/120
Supelcoport, 1.7 M x 4 mm LD, glass

Oven temperature program: 50°C, 5 min; 50° to 170°C
at 10°/min.

Sample Injected: 6.5 ul 50% in diethyl ether, and
1% and 0.5% in diethyl ether to check for over-loading
and quantitate major peak.

Results: major peak and 21 impurities. Five impurities
had peaks which were 0.68%, 1.2%, 0.37%, 0.73%, and
0.589 of the area of the major peak. The area of the
remaining 16 impurities totals <1.0% of the major peak.

Retention Relative to Area (Percent
Peak Time (min) Allyl Isovalerate of Allyl Isovalerate)

1 0.2 0.02 0.001

2 0.3 0.03 0.0002

3 04 0.04 -0.0002

4 25 0.24 0.68

5 3.0 0.30 1.2

6 35 0.34 037

7 43 0.42 0.003

8 5.3 0.51 0.03

9 6.3 0.6 0.01
10 8.4 0.82 0.08
11 9.0 0.87 0.73
12 10.3 1.00 100
13 10.9 1.06 0.58
14 11.3 1.10 0.03
15 11.5 1.12 0.04
16 11.9 1.16 0.09
17 124 1.20 0.01
18 12.6 1.22 0.22
19 13.5 1.31 0.0001
20 13.8 1.34 0.001
21 14.4 1.40 0.009
22 149 1.45 0.004
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b. System 2
Column: 3% SP2250 on 80/ 100 Supelcoport, 1.8 m x 4 mm 1.D. glass
Oven Temperature Program: 50°C, 5 min; 50° to 250°C at
10° / min.
Sample injected: 7.9 ul of 1.0% allyl isovalerate in

diethyl ether, 0.5% in diethyl ether to check for
overloading.

Results: Major peak and 4 impurities. The impurities had
areas of 0.70%, 0.12%, 0.30%, and 0.17% of the major peak.

Retention Relative to Area (Percent
Peak Time (min) Allyl Isovalerate of Allyl Isovalerate)

1 9.0 0.89 0.70
2 9.6 0.95 0.12
3 10.1 1.00 100

4 11.3 1.12 0.30
5 12.5 1.24 0.17

2. Lot A-634-F

Instrument: Varian 2400
Detector: Flame ionization
Inlet temperature: 150°C
Detector temperature: 200°C
Carrier gas; Nitrogen
Carrier flow rate: 40 cc/min

a. System |

Column; GP 209 SP2100/0.19% Carbowax 1500 on 100/ 120
Supelcoport, 1.7 m x 4 mm 1.D., glass

Oven temperature program; 50°C, § min; 50° to 170°C
at 10°/min.

Sample Injected: 4.0 i1 in diethyl ether 509 (v/v), and
1% and 0.5% in diethyl ether to check for over-loading
and quantitate major peak.

Results: Major peak and nine impurities. Three impurities
had areas which were 0.9%, 3.9%, and 2.39% of the major peak.
The remaining six impurities totaled less than 0.8% of the
major peak area. Peak No. 1 (see listings below) was enhanced
by addition of allyl alcohol and determined to be present at
a level of 0.6 + 0.19 v/v by standard addition.
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Retention Relative to Area (Percent
Peak Time (min) Allyl Isovalerate of Allyl Isovalerate)
1 3.2 0.21 0.9
2 8.0 0.54 39
3 11.6 0.77 0.03
4 12.8 0.86 0.1
5 134" 0.89 0.3
6 13.6 0.91 2.3
7 15.0 1.00 100.0
8 16.2 1.08 0.1
9 17.6 1.17 0.002
10 18.8 1.25 0.009
b. System 2
Column: 3% SP2250 on 80/ 100 Supelcoport, 1.8 m x 4 mm LD.,
Oven Temperature Program: 50°C, 5 min; 50° to 170°C
at 10°/min.
Sample Injected: 4.0 pl in diethy! ether 50% (v/v), and
19, and 0.5% in diethyl ether to check for over-loading
and quantitate major peak. ‘
Results: Major peak and eight impurities. Three impurities
had peak areas which were 0.9%, 3.09%, and 1.19% of the area
of the major peak. The remaining five impurities totaled
less than 0.5% of the major peak area.
Retention Relative to Area (Percent
Peak Time (min) Allyl Isovalerate of Allyl Isovalerate)
1 1.4 0.16 0.9
2 2.1 0.24 0.02
3 25 0.28 3.0
4 6.4 0.72 0.09
5 6.6 0.74 1.1
6 8.1 0.91 0.1
7 8.3 0.93 0.07
8 8.9 1.00 100.0
9 10.6 1.19 0.2
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3. Lot ROI11777
Instrument: Varian 3700
Detector: Flame ionization
Carrier gas: Nitrogen
Carrier flow rate: 70 ml/ min
a. System 1

Column: 209 SP 2100/0.19% Carbowax 1500 on 100/ {20
Supelcoport, 1.8 m x 4 mm [.D., glass

Oven Temperature Program: 50° to 170°C
at 10°/min; 5 min initial hold

Inlet Temperature: 200°C

Detector Temperature: 250°C

Sample Injected: 3.5 u1 neat liquid to detect impurities,
and a 1% and 0.5% solution in diethyl ether to quantitate
major peak and to check for overloading.

Results: Major peak preceded by eight impurity peaks and
followed by three impurity peaks. Four overlapping peaks

of 1.5% and one peak of 1.7% of the major peak area. The
other six impurities had areas totaling 0.32% of the major

peak area.
Retention Relative to Area (Percent

Peak Time (min) Allyl Isovalerate of Allyl Isovalerate)
1 5.8 047 1.7

2 8.4 0.68 0.03

3 10.3 0.84 0.10

4 10.6 0.86 0.01

5 11.1 0.90

6 (shoulder) I1.3 092 } 15

7 (shoulder) 11.5 0.94 )

8 (shoulder) 11.8 0.96

9 12.3 1.00 100.00
10 13.3 1.08 0.16
11 13.8 1.12 0.01
12 16.2 1.32 0.0!

. System 2

Column: 3% OV-17 on 80/100 Supelcoport, 1.8 m x 4 mm [.D., glass*
Oven Temperature Program: 50° to 250°C
at 10°/min; 5 min initial hold
Inlet Temperature: 200°C
Detector Temperature: 250°C
Sample Injected: Neat liquid (3.5 ul) to detect impurities,
diluted to 19 and 0.5% in diethyl ether to check for over-
loading and to quantitate the major peak.

*Comparable to SP 2250 column used in System 2 for the other two lots.
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Results: Major peak preceded by four impurity peaks and
followed by four impurity peaks. Two impurities had areas of
1.5% and 0.83% of the major peak area. The other six
impurities totaled 0.229% of the major peak.

Retention Relative to Area (Percent
Peak Time (min) Allyl Isovalerate of Allyl Isovalerate)
1 1.5 0.22 1.5
2 2.0 0.30 0.01
3 4.2 0.63 0.83
4 6.0 0.90 0.05
5 6.7 1.00 100.00
6 8.6 1.28 0.12
7 9.8 1.46 0.01
8 11.2 1.67 0.02
9 16.3 243 0.01
J. SPECTRAL DATA
1. Infrared
a. Lot 770217
Instrument: Perkin-Elmer Peaks at 2370, 1620, 1590,
Model 137 Infracord 1540, and 1520 cm™! in
Cell: Liquid between silver sample spectrum and not in
chloride plates literature spectrum
Results: See Figure 6. (Sadtler Standard Spectra).

In other respects the
sample spectrum is consis-
tent with the literature

spectrum.
b. Lots A634-F and RO11777
Instrument: Beckman IR 12 The sample spectra are consis-
Cell: Thin film between silver tent with the literature
chloride plates spectrum (Sadtler Standard
Results: See Figures 7 and 8. Spectra).
2. Ultraviolet/ Visible
a. Lot 770217
Instrument: Cary 118 No literature values
A max (nm) € found
273 7.23 £ 0.02 (6)
269 7.09 £ 0.03 (9)
261 6.92 £ 0.03 ()
255 6.91 + 0.04 (6)
248.5 7.24 £+ 0.04 (6)

No absorbance between 350 and
800 nm (visible range) at a
concentration of 1% v/v.

Solvent: Methanol
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Figure 6. Infrared Absorption Spectrum of Allyl Isovalerate (Lot No. 770217)
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b. Lot A-634-F
Instrument: Cary 118
A max (nm) £
280 1.90 + 0.02 (0)

No absorbance between 350 and
800 nm (visible range) at a
concentration of 1% v/v.

Solvent: Methanol

¢. Lot RO11777

Instrument: Cary {18

Solvent: 95% ethanol

A 19% (vol/vol) solution exhibited a
steady increase in absorbance from
249 nm to 215 nm with no Amax.

A 1% (vol/vol) solution had no absorbance
between 350 and 800 nm (visible region).

3. Nuclear Magnetic Resonance

a. Lot 770217

Instrument: Varian HA-100 No literature spectrum
Solvent: Neat, tetramethyl- found. Spectrum consis-
silane added tent with structure but
Assignments: (see Figure 9). indicates two impurity
peaks.
Chemical Shift (6) Coupling Constant Integration Ratio
(a) m, 0.93 ppm Jap = 6.75 Hz 5.99
(b) m, 2.10 ppm 3.40
(c) dt, 4.45 ppm Jeg=1.5Hz 1.66
Jeg=55Hz
(d) m, 5.05 ppm Jge = 1.5 Hz
‘ Jar=9.0 Hz 1.80 1.80
(e) m, 5.18 ppm Jer@ 165 Hz
(f) m, 5.60 -
6.05 ppm 1.08
(g) m, 7.20 ppm* 0.07
(h) m, 10.97 ppm* 0.22

*Peaks g and h are impurities
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b. Lot A-634-F
Instrument: Varian HA-100 Spectrum consistent with
Solvent: Neat with internal structure, with some
tetramethylsilane added impurity peaks present

Assignments: (see Figure 10).

Chemical Shift (6) Coupling Constant Integration Ratio

(a) d, 0.92 ppm Jap =6 Hz 5.85 (a+g)
(b) m, 2.10 ppm 3.02 (b+h)
(c) d, 4.46 ppm Jg=3Hz 2.10
(d) d, 5.06 ppm Jgr =10 Hz 210
(e) d, 5.18 ppm Jes= 16 Hz ’
(f) m, 5.82 ppm 0.92
(g) m, 1.15 -

1.29 ppm*
(h) m, 1.88 -

2.06 ppm*

*Peaks g and h are impurities

¢. Lot RO11777
Instrument: Varian EM-360A

Solvent: CDC13 with internal
tetramethylsilane
Assignments: (see Figure 11).

Chemical Shift (6) Coupling Constant Integration Ratio

(a) d, 0.95 ppm Jap =6 Hz 5.90
(b) m, 1.95-2.35 ppm Jpe =2 Hz } 298
(c)d, 2.20 ppm ’

(d) m, 4.54 ppm Jag =5 Hz 2.07
(e) d. 5.17 ppm Jeg = 10 Hz, 201
) m, 5.22 ppm Jgg B 18 Hz ’

(g) m, 5.60-6.28 ppm 1.04
(h) m, 1.18* 0.19

*Peak h is an impurity. The proton designations for Lot RO11777 are not the same as those for the other

two lots.

145

Allyl Isovalerate



ajeidjeAOS] JA[lY

)4

| I v | : 1 v |
MM vt 1
40
2
1
0
i
!
]
-
?
—/_— 0
Sweep ciiset Sooma. Ty
4
NPT | . | PPN | A | — | - “— B | BN I B [
ad 1 i | I 1 ! | al 1 1 1 1 ) I 1 al o I

Figure 10. Nuclear Magnetic Resonance Spectrum of Allyl Isovalerate (Lot No. A-634-F)



Lyl

JjBId[RAOS] [A[IV

A

START OF SWEEP END OF SWEEP

‘lYVT[vlﬁ‘Tvlr]lvvr]vil|1‘l‘][1‘r1r(|IVT—rI1l|11vv7vP—rlv|1rtv]lev]v|v|]'vvw‘u

Inteqration & Cppm) T

far Lis: 590 0.95 Taet = 6He -
95-2.35 e n

. 7 fhdd ; zoz Tove = 2 w) &) (€) W L@
0 e (CH;);CH'CH,_'ﬁ'O-CH,,-‘CSC\H
«) 15_13:1.07 §.5Y Jl-, s SHe g ¢ "
©) 3y 201 37 Te.q * 10N2 0)
S | Sz Tgoq 7 18K

/6 = oy  £.60-6158
4 f;-.eia °
(‘»),—;.‘?7,‘5’0"' Lis h-puﬂ't]

l//
™8
I..'Hu
[
7y _.',-‘7
L
7. 207
Sweep Oftset Spp™ Y.
VAP
T ey
=]
41.111[ llLl_LlllLl_LlllJLLlllllilllJlllllIl,LllllLLllllLleIlJL'Lll
(8) 0 9 8 7 € 5 4 3 2 ! )

Figure 11. Nuclear Magnetic Resonance Spectrum of Allyl Isovalerate (Lot No. RO 11777)

EM-360 60 MM NMR SPECTROMETER



Ally! Isovalerate 148



APPENDIX F

ANALYSIS OF ALLYL ISOVALERATE/CORN OIL
MIXTURES FOR STABILITY OF ALLYL ISOVALERATE
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A. SAMPLE PREPARATION AND STORAGE

Solutions of allyl isovalerate in corn oil (2% weight/volume) were prepared in duplicate and stored
for 0, 2, 3, and 7 days, respectively. A typical sample was prepared as follows: 2 ml of corn oil was
transferred into an 8.5-ml septum vial and the vial was sealed (Microsep F-138 gas chromatography
septa with Teflon® film facing, from Canton Bio-Medical Products, Inc.; aluminum crimp seals from
Wheaton Scientific Company, Inc.) and weighed. Approximately 40 mg of allyl isovalerate was then
injected, and the vial was reweighed to determine the exact amount of allyl isovalerate added. The
sample was agitated on a vortex mixer for 30 seconds and then stored at room temperature (25°C) for
the appropriate time period. No attempt was made to protect these samples from light.

B. EXTRACTION AND ANALYSIS

At the end of each storage time segment, the appropriate samples were extracted with 2 ml of
methanol, which was injected into the vials with a 2-ml syringe. The two-phase mixtures were agitated
on the vortex mixer (I minute) and placed in an ultrasonic vibratory bath for 2 minutes. Aliquots for
analysis were removed directly from the top (methanol) layer of each sample by microliter syringe and
analyzed by the vapor-phase chromatographic system described below.

Instrument: Bendix 2500 with a Hewlett-Packard model 3380A
automatic integrator
Column: 3% OV-17 on 80/100 Supelcoport, 1.8 m x 4 mm 1D, glass

Detection: Flame ionization

Temperatures: Inlet, 195°C
Oven, 75°C, isothermal

Detector, 285°C
Carrier gas: Nitrogen, flow rate, 30 cc/min

Retention time of nominal component: 2.3 min

C. RESULTS
Average Percent Chemical Found in
Storage Time (Days) Chemical/ Vehicle Mixtures (a, b)
0 2.00 £ 0.03 (¢)
2 1.96 £ 0.03
3 197 £ 0.03
7 1.93 £ 0.03

(a) Corrected for a spike recovery of 65.5 £ 0.6%.

(b) Original concentration of allyl isovalerate in corn oil at time of sample preparation, 2.00%, with
a variation among samples of 0.03%.

(¢) The error figures in the table were calculated from individual experimental error values by
standard error propagation methods.
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APPENDIX G

ANALYSIS OF ALLYL ISOVALERATE/CORN OIL
MIXTURES FOR CONCENTRATIONS OF ALLYL ISOVALERATE
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APPENDIX G

A. METHOD USED DURING THE 13-WEEK STUDY AND DURING THE FIRST MONTH
OF THE 2-YEAR STUDY

Samples were received as corn oil gavages mixtures. Aliquots of these mixtures (0.5ml) were dissolved
in 10.0 ml of chloroform and analyzed directly vapor-phase chromatography. GC conditions were as
follows:

Column: 3% OV-1 on 80/100 Supelcoport, 1.8 m x 4 mm, glass
Detection: Flame ionization
Temperatures: Inlet, 130°C
Oven, 50°C
Detector, 220°C
Retention Time: 4.2 min
Injection Size: 2 ul

There was no correction for work-up loss, since samples were injected with no extraction or work-up
procedure. The gavage samples were compared with reference standards of allyl isovalerate prepared
volume/volume in corn oil, dissolved in chloroform in the same manner as the gavage samples, and
analyzed under the same conditions.

B. METHOD USED DURING MOST OF THE 2-YEAR STUDY

Samples were raceived as corn oil gavage mixtures. The samples were extracted 1:1 with methanol (5
ml of methanol with 5 ml of sample made up in corn oil). Analysis of the extracts was by vapor-phase
chromatography under the following conditions:

Column: 3% OV-1 on 807100 Supelcoport. 1.8 m x 4 mm, glass
Detection: Flame ionization
Temperatures: Inlet, 130°C
Oven, 50°C
Detector, 220°C
Retention Time: 4.08 min
Injection Size: 2 ul

The gavage samples were compared with reference standards of allyl isovalerate prepared volume/ vo-
lume in corn oil, then extracted with methanol in the same manner as sample. There was no correction
applied to the samples, since samples and reference standards were treated in the same manner.

To improve the extraction efficiency, the extraction procedure was changed on April 16, 1979 such
that 2.0 ml of the mix was extracted with 8.0 ml of methanol.

C. RESULTS

See Tables G! and G2.
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TABLE G1. ANALYSIS OF ALLYL ISOVALERATE/CORN OIL MIXTURES IN THE 13-WEEK STUDY

Target Concentration

Measured Concentration

Date Mixed (Percent, v/v) (Percent, v/v)

421178 5.00 523
2.50 2.58
1.24 1.25
0.62 0.63
0.30 0.30
2.50 2.57
1.25 1.32
0.62 0.64
0.3! 0.32
0.15 0.16

TABLE G2. ANALYSIS OF ALLYL ISOVALERATE/CORN OIL MIXTURES IN THE 2-YEAR STUDY

Concentration (a) of Allyl Isovalerate
or Target Concentration of (Percent v/v)

Used
During 03 0.62 1.24
Date Mixed Week of: (0.27-0.33) (0.56-0.68) (1.11-1.47)
1/10/79 1/10/79 1.27
1/23/79 1/28/79 0.75
2:19:79 2/20/79 1.20
1.35 (b)
3/20/79 3/20/79 0.58
4/16:79 4;16/79 1.34
5/14/79 5/14/79 0.59
6/11/79 6/11/79 1.31
7:9/79 7:10/79 0.68
8/06/79 8/06/79 1.28
1.38 (¢)
9/03/79 9/03/79 0.68
10/02/79 10/03/79 1.24
10/29/79 10/29/79 0.68
11/26/79 11/26/79 1.30
12/17/79 12/18/79 0.64
1/21/80 1/22/80 0.46 (d) 1.26
049 (b)
1/22/80 1/23/80 0.66
2/18/80 2/18/80 0.30 0.66
3/10/80 3/10/80 0.68 1.35
4/14/80 4/14/80 0.33 0.63
5/12/80 5:13/80 0.67 1.32
6/09/80 6/09/80 0.34 0.65
7/07/80 7/07/80 0.68 1.36
0.63 (b)
8/04/80 8/04/80 0.31 0.61
9/01/80 9/01/80 0.65 1.30
9/29/80 9/30/80 0.32 0.66
10/27/80 10/28/80 0.65 1.30
11/24/80 11/24/80 0.31 0.68
12/08/80 12/08/80 0.67 1.29
Mean (%.v/v) (e) 0.32 0.66 1.29
Standard deviation 0.015 0.037 0.043
Coefficient of
variation (%) 4.6 5.6 33
Range (%, v/V) 0.30-0.34 0.58-0.75 1.20-1.36
Number of samples 6 20 14

(a) The data presented are the average of the results of duplicate analyses.
(b) Referee analysis by Midwest Research Institute
(c) Referee analysis by Raltech

(d) Mixture was not used.

(e) The results designated (b), (), and (d) are not included in the calculations.
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APPENDIX H

HISTORICAL INCIDENCES OF TUMORS IN F344/N RATS
AND B6C3F; MICE
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TABLE H1. HISTORICAL INCIDENCE OF PANCREATIC ACINAR-CELL ADENOMAS IN MALE
F344/N RATS RECEIVING CORN OIL BY GAVAGE (q)

Laboratory Incidence (Percent)
Battelle 0/100 (0.0%)
Gulf South 2/286 (0.7%)
Hazleton 0/49 (0.0%)
Litton 1/125 (0.8%)
Mason 17121 (0.8%)
Papanicolaou 0/47 (0.0%)
Southern 2/248 (0.8%)
Total 6/976 (0.6%)
Overall Historical Range
High 1/47 (2.1%)
Low 0/50 (0.0%)

(a) Data as of November 30, 1981 for studies of at least 104 weeks. The range is presented for groups of 35 or
more animals. No acinar-cell carcinomas have been observed in male rats receiving corn oil by gavage.

TABLE H2. HISTORICAL INCIDENCE OF HEMATOPOIETIC TUMORS IN MALE F344/N RATS
RECEIVING CORN OIL BY GAVAGE (a)

Lymphoma
Laboratory Leukemia Lymphoma or Leukemia
Battelle 14/100 (14.0%) 4/100 (4.0%) 18/100 (18.0%)
Gulf South 29/294 (9.9%) 4/294 (1.4%) 31/294 (10.5%)
Hazleton 12/50‘}(24.0%) 2/50 (4.0%) 14/50 (28.0%)
Litton 13/130 (10.0%) 0/130 (0.0%) 13/130 (10.0%)
Mason 13/125 (10.4%) 2/125 (1.6%) 15/125 (12.0%)
Papanicolaou 5/50 (10.0%) 1/50 (2.0%) 6/50 (12.0%)
Southern 10/250 (4.0%) 1/250 (0.4%) 11/250 (4.4%)
Total 96/999 (9.6%) 14/999 (1.4%) 108/999 (10.8%)
Overall Historical Range
High 12/50 (24.0%) 4/50 (8.0%) 14/50 (28.0%)
Low 1/50 (2.0%) 0/50 (0.0%) 1/50 (2.0%)

(a) Data as of November 30, 1981, for studies of at least 104 weeks. The range is presented for groups of 35 or
more animals.
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TABLE H3. HISTORICAL INCIDENCE OF HEMATOPOIETIC TUMORS IN FEMALE F344/N RATS

RECEIVING CORN OIL BY GAVAGE (a)

Lymphoma
Laboratory Leukemia Lymphoma or Leukemia
Battelle 18/100 (18.0%) 3/100 (3.0%) 217100 (21%)
Gulf South 30/295 (10.2%) 6/295 (2.0%) 36/295 (12.2%)
Hazleton 2/50 (4.0%) 1/50 (2.0%) 3/50 (6.0%)
Litton 28/130 (21.5%) 2/130 (1.5%) 30/130 (23.1%)
Mason 14/124 (11.3%) 1/124 (0.8%) 15/124 (12.1%)
Papanicolaou 14/50 (28.0%) 0/50 (0.0%) 14/50 (28.0%)
Southern 26/250 (10.4%) 2/250 (0.8%) 28/250 (11.2%)
Total 132/999 (13.2%) 15/999 (1.5%) 147/999 (14.7%)
Overall Historical Range
High 21/50 3/49 22/50
Low 1/49 0/50 2/50

(a) Data as of November 30, 1981 for studies of at least 104 weeks. The ange is presented for groups of 35 or

more animals.

TABLE H4. HISTORICAL INCIDENCE OF PREPUTIAL GLAND TUMORS IN MALE F344/N RATS

RECEIVING CORN OIL BY GAVAGE (a, b)

Laboratory Adenoma Carcinoma Adenocarcinoma
Battelle 0/100 (0.0%) 0/100 (0.0%) 0/100 (0.0%)
Gulf South 0/294 (0.09%) 6/294 (2.0%) 0/294 (0.0%)
Hazleton 0/50 (0.0%) 7/50 (14.0%) 0/50 (0.0%)
Litton 8/130 (6.2%) 0/130 (0.0%) 0/130 (0.0%)
Mason 0/125 (0.09%) 3/125 (2.4%) 0/125 (0.0%)
Papanicolaou 4/50 (8.0%) 0/50 (0.0%) 1/50 (2.0%)
Southern 4/250 (1.6%) 1/250 (0.4%) 4/250 (1.6%)
Total 16/999 (1.6%) 17/999 (1.7%) 5/999 (0.5%)
Overall Historical Range

High 7/50 (14.0%) 7/50 (14.0%) 4/50 (8.0%)
Low 0/50 (0.0%) 0/50 (0.0%) 0/50 (0.0%)

(a) Data as of November 30, 1981 for studies of at least 104 weeks. The range is presented for groups of 35 or

more animals.

(b) The only tissues observed microscopically were those in which a tumor was observed grossly.

157

Allyl Isovalerate



TABLE HS. HISTORICAL INCIDENCE OF HEMATOPOIETIC TUMORS IN FEMALE B6C3F; MICE
RECEIVING CORN OIL BY GAVAGE (o)

Lymphoma
Laboratory Leukemia Lymphoma or Leukemia
Battelle 3/99 (3.0%) 20/99 (20.2%) 23/99 (23.2%)
Gulf South 19/341 (5.6%) 61/341 (17.9%) 80/341 (23.5%)
Litton 5/119 (4.2%) 30/119 (25.2%) 34/119 (28.6%)
Mason 0/150 (0.0%) 46/150 (30.7%) 46/150 (30.7%)
Papanicolaou 0/48 (0.0%) 7/48 (14.6%) 7/48 (14.6%)
Southern 1/250 (0.4%) 38/250 (15.2%) 39/250 (15.6%)
Total 28/1007 (2.8%) 202/1007 (20.1%) 229/1007 (22.7%)
Overall Historical Range
High 9/49 (18.2%) 17/49 (34.7%) 20/49 (40.8%)
Low 0/50 (0.0%) 2/48 (4.29%) 5/50 (10.0%)

(a) Data as of November 30, 1981, for studies of at least 104 weeks. The range is presented for groups of 35 or
more animals.

TABLE H6. HISTORICAL INCIDENCE OF HEMATOPOIETIC TUMORS IN MALE B6C3F; MICE
RECEIVING CORN OIL BY GAVAGE (a)

Lymphoma or

Laboratory Lymphoma Leukemia

Battelle 13/100 (13.0%) 13/100 (13.0%)
Gulf South 20/241 (8.3%) 28/241 (11.6%)
Litton 18/120 (15.0%) 19/120 (15.8%)
Mason 21/150 (14.0%) 21/150 (14.0%)
Papanicolaou 11/50 (22.0%) 11/50 (22.0%)
Southern 28/249 (11.2%) 28/249 (11.2%)
Total 111/910 (12.2%) 120/910 (13.29%)

Overall Historical Range

High 9/49 (18.2%) 15/48 (31.3%)
Low 0/50 (0.0%) 2/48 (4.2%)

(a) Data as of November 30, 1981, for studies of at least 104 weeks. The range is presented for groups of 35 or
more animals.
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TABLE H7. HISTORICAL INCIDENCE OF STOMACH TUMORS IN MALE B6C3F; MICE RECEIVING
CORN OIL BY GAVAGE (a)

Laboratory Incidence (Percent) Lesion

Battelle 0/100 (0.0%)

Gulf South 1/224 (0.5%) Stomach, NOS; Papilloma, NOS

Litton 17117 (0.9%) Forestomach Papilloma, NOS

Mason 0/146 (0.0%)

Papanicolaou 1/48 (2.0%) Stomach, NOS; Squamous cell Carcinoma
Southern 1/246 (0.4%) Stomach, NOS; Squamous cell Papilloma
Total 5/881 (0.6%)

(a) Data as of November 30, 1981, for studies of at least 104 weeks.
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APPENDIX I

HISTORICAL CONTROL DATA ON HEMATOPOIETIC TUMORS FROM
SOUTHERN RESEARCH INSTITUTE (SoRI)
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TABLE I1. INCIDENCES OF HEMATOPOIETIC TUMORS IN CORN OIL VEHICLE CONTROL RATS
AND MICE IN TWO-YEAR GAVAGE STUDIES AT SOUTHERN RESEARCH INSTITUTE

(SoRI)
All Leukemia All Lymphoma

Chemical Male Rats Female Rats Male Mice Female Mice
Ally! Isovalerate 1/50 (2%) 4/50 (8%) 4/50 (8%) 11/50 (22%)
Ally! Isothiocyanate 2/50 (4%) 7/50 (149%) 3/50 (6%) 5/50 (109%)
Benzyl Acetate 5/50 (10%) 2/50 (4%) 5/50 (109%) 5/50 (10%)
Geranyl Acetate 1/50 (2%) 8/50 (16%) 7/50 (14%) 6/50 (129)
Ethyl Acrylate 1/50 2% ) 5/50 (10%) 9/49 (18%) 11/50 (22%)
Total 10,250 (4%) 26/250 (10%) 28/249 (11%) 38/250 (15%)
SD 3.5% 4.8% 5.0% 6.3%

TABLEI2. COMPARISON OF THE HIGH-DOSE INCIDENCE RATE OF HEMATOPOIETIC TUMORS
IN THE ALLYL ISOVALERATE STUDY WITH THE SoRI HISTORICAL CONTROL

RANGE
SoRI Allyl Isovalerate

Lesion/ Historical High-Dose

Species Control Range Rate Comment
All Leukemia

Male Rats 2%-10% 14% Outside Range

Female Rats 4%-16% 18% Outside Range
All Lymphoma

Male Mice 6%-18% 16% Within Range

Female Mice 10%-22% 36% Outside Range

TABLE I3. STATISTICAL COMPARISON OF HEMATOPOIETIC TUMORS IN THE ALLYL
ISOVALERATE STUDY WITH CONCURRENT AND HISTORICAL CONTROLS

AT SoRI
Life Table P Values
Vs \
Control Allyl Isovalerate Historical Controls  Concurrent Controls
Historical (@) Concurrent Low-  High- Low- High- Low- High-
Lesion/Species Dose Dose Trend Dose Dose Trend Dose Dose
All Leukemia
Male Rats 9/200 1/50 4/50 7/50 002 .188 004 0I5 .183 022
Female Rats 22/200 4/50 6/50 9/49 067 517 067 050 354 075
All Lymphoma
Male Mice 24/199 4/50 6/50 8/50 295 590N 310 167 397 204
Female Mice 27210 11/50 11/50  18/50 002 060 004 026 172 .034

(a) Excluding allyl isovalerate
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TABLE 14. INCIDENCES OF HEMATOPOIETIC TUMORS FOR VEHICLE CONTROL AND DOSED
GROUPS IN FIVE GAVAGE STUDIES AT SoRI

Male Female
Lesion/ Vehicle Low- High- Vehicle Low-  High-
Species Chemical Control Dose Dose Control Dose Dose
All Leukemia/Rat
Allyl Isovalerate 1/50 4/50 7/50 4/50 6/50 9/49
Allyl Isothiocyanate 2/50 6/50 8/50 7/50 9/50 12/50
Benzyl Acetate 5/50 5/50 6/50 2/50 3/50 1/50
Geranyl Acetate 1/50 1/50 2/50 8/50 7/50 7/50
Ethyl Acrylate 1/50 6/50 1/50 5/50 8/50 7/50
All Lymphoma/Mice
Ally! Isovalerate 4/50 6/50 8/50 11/50 11/50 18/50
Allyl Isothiocyanate 3/50 2/50 0/50 5/50 4/50 4/49
Benzyl Acetate 5/50 7/49 3/50 5/50 6/50 7/50
Geranyl Acetate 7/50 2/50 1/50 6/50 6/50 3/50
Ethyl Acrylate 9/49 4/49 5/50 11/50  13/50  13/50
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APPENDIX J

MUTAGENESIS RESULTS FOR ALLYL ISOVALERATE IN
SALMONELLA TYPHIMURIUM
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APPENDIX J

A. METHODS FOR SALMONELLA /MICROSOME MUTAGENICITY TEST SYSTEM

Allyl isovalerate was tested and evaluated blindly in each of 4 tester strains of Salmonella typhimu-
rium, using a preincubation modification (Yahagi et al., 1975) of the Salmonella assay (Ames et al.,
1975). Strains of TA 98 and TA 1537 are more sensitive to chemicals that express frameshift mutagenic
activity; strains TA 100 and TA 1535 are more sensitive to chemicals that cause base-pair substitutions.
Allyl isovalerate was dissolved in dimethyl sulfoxide and then added to the suspension culture. The
mixture was then incubated with the tester strains in suspension culture (20 min. at 37°C) prior to the
addition of soft agar and plating for detection of induced mutants. Exogenous metabolic activation was
provided by liver S-9 preparations from Arochlor-1254 induced rats and hamsters. Coded chemicals
were tested at 5 doses (ug/ plate), in triplicate (A,B, and C), in each strain and were retested at least two
weeks later.

B. RESULTS

See Tables J1-J4.

TABLE J1. RESULTS OF MUTAGENICITY TESTS OF ALLYL ISOVALETATE IN SALMONELLA
TYPHIMURIUM TA 98

Number of Revertants per Plate (a)

D Initial Test Retest (b)
ose Dose
(ug/ plate) A B C Mean = SE (ug/plate) A B C Mean = SE
0.0 (¢) 13 18 10 14+£23 0.0 11 10 9 10+ 0.6
100.0 16 11 12 13215 10.0 17 16 17 1703
3330 5 2 1 312 33.0 14 12 17 14215
1,000.0 2 1 0 1£05 100.0 19 12 17 16 £ 2.1
3,333.0 0 0 0 0+00 3330 9 15 19 14+29
10,000.0 0 0 0 0+£0.0 1,000.0 11 10 10 10+£0.3

B. Preincubation with Arochlor-1254 Induced Sprague-Dawley Rat Liver S-9 Preparation

0.0 (c) 20 20 16 19+0.9 00 () 19 12 19 1723
100.0 10 14 12 12+21 33 15 21 28 21 £38
333.0 7 10 8 8+09 10.0 23 18 12 18 £3.2

1,000.0 0 0 0 0+£0.0 33.0 13 12 14 13+£06
3,333.0 0 0 0 0+£00 100.0 16 18 17 17+ 0.6
10,000.0 0 l 0 000 3330 10 14 12 12212

C. Preincubation with Arochlor-1254 Induced Syrian Hamster Liver S-9 Preparation

0.0 (¢) 9 21 20 17438 0.0 () 2l 26 12 20+4.1
100.0 9 7 5 7+12 33 16 12 11 13£1.5
333.0 7 5 11 8§+18 10.0 16 8 12 12+£23

1,000.0 0 0 0 0+£00 330 9 12 10 10 £09
3,333.0 1 0 0 0203 100.0 3 8 0 423
10,000.0 0 0 0 0£00 333.0 5 8 4 6+1.2

(a) Measured in triplicate
(b) Retest was 2 weeks after initial test
(c) DMSO solvent control

Allyl Isovalerate 166



TABLE J2. RESULTS OF MUTAGENICITY TESTS OF ALLYL ISOVYALERATE IN SALMONELLA

TYPHIMURIUM TA 100

Number of Revertants per Plate (a)

Dose Initial Test Dose Retest (b)
(ug/plate) A B C  Mean =t SE (ug/ plate) A B C Meant SE
A. No Activation
0.0 (c) 42 92 90 75+ 16.3 00() 59 67 83 70+£7.1
100.0 68 80 46 65+ 10.0 10.0 68 73 79 73+3.2
333.0 0@ 10 0¢) 10 33.0 65 91 65 74 £ 8.7
1,000.0 8 1 3 6+ 25 100.0 79 65 70 71 +4.1
33330 7(d) 10 3() 333.0 80 89 77 82136
10,000.0 0 0 0 0+ 00 1,000.0 70 87 60 7279
B. Preincubation with Arochlor-1254 Induced Sprague-Dawley Rat Liver S-9 Preparation
0.0 (¢) 121 72 97 97 £ 14.1 0.0 61 82 88 77 +82
100.0 44 58 45 49+ 4.5 33 87 6! 78 75+ 7.6
3330 27 22 27 25+ 1.7 10.0 64 64 62 6307
1,000.0 5 3 0 3£ 15 330 64 70 77 70 £ 3.8
33330 0 0 0 0+ 00 100.0 47 47 39 44 £27
10.000.0 0 0 0 0x 0.0 3330 17 34 36 29+ 6.0
C. Preincubation with Arochlor-1254 Induced Syrian Hamster Liver S-9 Preparation
0.0 (c) 87 79 86 84+ 24 00(c) €9 78 72 73126
100.0 73 49 58 60+ 70 33 56 61 77 65+6.3
333.0 49 25 27 34+ 7.7 10.0 50 56 42 49 4.1
1,000.0 2 0 3 2+ 09 330 39 41 62 47174
3,333.0 0 0 0 0z 00 100.0 26 42 40 36150
10,000.0 0 0 0 0+ 0.0 3330 17 29 19 22+37
(a) Measured in triplicate
(b) Retest was 2 weeks after initial test
{¢) DMSO solvent control
(d) Chemical was toxic
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TABLE J3. RESULTS OF MUTAGENICITY TESTS OF ALLYL ISOVALERATE IN SALMONELLA
TYPHIMURIUM TA 1535

Number of Revertants per Plate (a)

Initial Test Retest (b)
Dose Dose
(ug/plate) A B C Mean + SE (ug/plate) A B C Mean + SE
A. No Activation
0.0 3 2 4 3+£06 0.0 5 4 2 4+09
100.0 5 2 3 3+09 33 ! 2 2 2+03
333.0 | 2 1 1+03 10.0 1 I 3 2107
1,000.0 0 0 0 0+00 330 0 3 3 2110
3,333.0 0 0 0 000 100.0 5 4 6 5+06
10,000.0 0 0 0 0+£00 333.0 1 3 1 2+0.7
B. Preincubation with Arochlor-1254 Induced Sprague-Dawley Rat Liver S-9 Preparation
0.0 (¢) S 6 6 5+£03 00(c) 4 8 3 5215
100.0 2 1 2 2106 33 3 6 3 4+10
3330 0 ] 2 1+06 10.0 3 4 7 5212
1,000.0 0 0 0 0£0.0 33.0 7 6 3 5+12
33330 0 0 0 000 100.0 6 2 4 4+12
10,000.0 0 0 0 0:0.0 333.0 2 8 5 5217
C. Preincubation with Arochlor-1254 Induced Syrian Hamster Liver S-9 Preparation
0.0 (¢) 3 3 10 5+£23 0.0 (¢) 3 3 2 3+£0.3
100.0 2 4 2 3£07 10.0 4 S 5 5£03
333.0 2 2 ! 2103 330 7 4 6 6109
1.000.0 3 0 0 1£10 100.0 1 3 4 3:09
3.333.0 1 0 0 0+00 333.0 2 3 3 3£03
10,000.0 0 0 0 0+£0.0 1,000.0 1 0 1 1+0.3

(a) Measured in triplicate

(b) Retest was 2 weeks after initial test
(c¢) DMSO solvent control
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TABLE J4. RESULTS OF MUTAGENICITY TESTS OF ALLYL ISOVALERATE IN-SALMONELLA

TYPHIMURIUM TA 1537

Number of Revertants per Plate (a)

Dose Initial Test Dose Retest (b)
(ug/ plate) A B C Mean + SE (vg/ plate) A B C Mean + SE
A. No Activation
0.0 (c) 1 0 2 1206 0.0 (¢c) 2 5 3 3+09
100.0 2 2 4 3+£0.7 10.0 1 2 4 2+09
3330 1 (d) 1 1+£0.0 33.0 5 7 2 515
1,000.0 5 0() 1 3+£00 100.0 9 7 2 6121
3,333.0 | 0 5 2+15 333.0 8 9 5 7+12
10,000.0 O() Of) O() 0100 1,000.0 7 5 8 7+£09
B. Preincubation with Arochlor-1254 Induced Sprague-Dawley Rat Liver S-9 Preparation
0.0 (c) 4 ] 3 3209 0.0 (¢) 5 4 3 4+06
100.0 5 10 3 6+2.1 10.0 4 3 5 4106
333.0 0 2 3 2+09 330 4 4 3 4£03
1,000.0 ] 0 0 0+£03 100.0 4 4 5 4103
33330 0 0 0 0+£0.0 333.0 6 2 4 4+12
10,000.0 0 1 0 0203 1,000.0 1 2 3 2106
C. Preincubation with Arochlor-1254 Induced Syrian Hamster Liver S-9 Preparation
0.0 (¢) 4 3 2 3£06 0.0 (¢) 5 7 5 6107
100.0 1 1 2 1203 10.0 3 6 4 4+09
3330 0 3 1 1+09 33.0 4 0 2 2+12
1,000.0 1 1 0 1+03 100.0 1 3 2 2106
3,333.0 1 2 I 1+£03 333.0 8 4 4 5+£13
10,000.0 0 0 0 0100 1,000.0 1 1 1 1£0.0

(a) Measured in triplicate

(b) Retest was 2 weeks after initial test
(c) DMSO solvent control

(d) Plate was contaminated

(e) Chemical was toxic
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APPENDIX K

ANALYSES OF PRIMARY TUMORS IN RATS AND MICE.
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TABLE K1. ANALYSIS OF PRiMARY TUMORS IN MALE RATS

Vehicle 31 62
Control mg/kg mg/kg
Subcutaneous Tissue: Fibroma
Tumor Rates
Overall (a) 5/50 (10%) 4/50 (8%) 3/50 (6%)
Adjusted (b) 13.2% 12.4% 10.7%
Terminal (¢) 3/34 (9%) 3/30 (10%) 3/28 (11%)
Statistical Tests (d)
Life Table P=0.376N P=0.55IN P=0.445N
Incidental Tumor Test P=0.280N P=0.529N P=0.349N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.290N P=0.500N P=0.357N

Lung: Alveolar/Bronchiolar Adenoma or Carcinoma
Tumor Rates

Overall (a) 3/50 (6%) 2/50 (4%) 0/49 (0%)
Adjusted (b) 8.8%% 6.0% 0.0%
Terminal (¢) 3/34 (9%) 1/30 (3%) 0/27 (0%)
Statistical Tests (d)
Life Table P=0.115N P=0.540N P=0.164N
Incidental Tumor Test P=0.092N P=0.475N P=0.164N
Cochran-Armitage Trend,

Fisher Exact Tests P=0.084N P=0.500N P=0.125N

Hematopoietic System: Mononuclear Cell Leukemia
Tumor Rates

Overall (a) 1/50 (2%) 4/50 (8%) 7/50 (14%)
Adjusted (b) 2.8% 10.9% 22.0%
Terminal (c) 0/34 (0%) 0/30 (0%) 4/28 (14%)
Statistical Tests (d)
Life Table P=0.015 P=0.183 P=0.022
Incidental Tumor Test P=0.023 P=0.482 P=0.044
Cochran-Armitage Trend,

Fisher Exact Tests P=0.021 P=0.181 P=0.030

Hematopoietic System: Lymphoma or Leukemia (¢)
Tumor Rates

Overall (a) 1/50 (29%) 4/50 (8%) 9/50 (18%)
Adjusted (b) 2.8% 10.9% 26.6%
Terminal (¢) 0/34 (0%) 0/30 (0%) 4/28 (14%)
Statistical Tests (d)
Life Table P=0.004 P=0.183 P=0.007
Incidental Tumor Test P=0.008 P=0.482 P=0.020
Cochran-Armitage Trend,

Fisher Exact Tests P=0.005 P=0.181 P=0.008

Liver: Neoplastic Nodule or Hepatocellular Carcinoma
Tumor Rates

Overall (a) 1/50 (2%) 2/50 (4%) 3/50 (6%)
Adjusted (b) 2.9% 6.7% 10.7%
Terminal (¢) 1/34 (3%) 2/30 (7%) 3/28 (11%)
Statistical Tests (d)
Life Table P=0.166 P=0.456 P=0.237
Incidental Tumor Test P=0.166 P=0.456 P=0.237
Cochran-Armitage Trend,

Fisher Exact Tests P=0.222 P=0.500 P=0.309
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TABLE K1. ANALYSIS OF PRIMARY TUMORS IN MALE RATS (Continued)

Vehicle 3 62
Control mg/kg mg/kg
Pancreas: Acinar-Cell Adenoma
Tumor Rates
Overall (a) 1/50 (2%) 4/50 (8%) 2/50 (4%)
Adjusted (b) 2.9% 12.2% 7.1%
Terminal (¢) 1/34 (3%) 3/30 (10%) 2/28 (1%)
Statistical Tests (d)
Life Table P=0.342 P=0.152 P=0.432
Incidental Tumor Test . P=0.352 P=0.183 P=0.432
Cochran-Armitage Trend,
Fisher Exact Tests P=0.406 P=0.181 P=0.500
Pituitary: All Adenomas
Tumor Rates
Overall (a) 14/49 (29%) 5/46 (119%) 9/49 (18%)
Adjusted (b) 37.59% 15.3% 24.8%
Terminal (c) 11/34 (32%) 4/28 (14%) 3/27 (11%)
Statistical Tests (d)
Life Table P=0.23IN P=0.037N P=0.315N
Incidental Tumor Test P=0.04IN P=0.032N P=0.048N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.125N P=0.028N P=0.170N

Adrenal: Pheochromocytoma

Tumor Rates
Overall (a)
Adjusted (b)
Terminal (¢)
Statistical Tests (d)
Life Table
Incidental Tumor Test

Cochran-Armitage Trend,

Fisher Exact Tests

Thyroid: C-Cell Adenoma
Tumor Rates

Overall (a)

Adjusted (b)

Terminal (¢)

Statistical Tests (d)

Life Table

Incidental Tumor Test

Cochran-Armitage Trend,

Fisher Exact Tests

Thyroid: C-Cell Carcinoma

Tumor Rates
Overall (a)
Adjusted (b)
Terminal (¢)
Statistical Tests (d)
Life Table
Incidental Tumor Test

Cochran-Armitage Trend,

Fisher Exact Tests

15/50 (30%)
41.5%
13/34 (38%)

P=0.317
P=0.454

P=0.543

5/50 (10%)
13.8%
3/34 (9%)

P=0.429N
P=0.383N

P=0.346N

6/50 (12%)
17.1%
5/34 (15%)

P=0.207N
P=0.218N

P=0.166N
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15/50 (30%)
44.8%
12/ 30 (40%)

P=0.45]
P=0.567N

P=0.586N

7/47 (15%)
22.0%
6/30 (20%)

P=0.316
P=0.393

P=0.336

0/47 (0%)
0.0%
0/30 (0%)

P=0.024N
P=0.020N

P=0.016N

15/50 (30%)
47.9%
12/28 (43%)

P=0.357
P=0.512

P=0.586N

3/47 (6%)
10.7%
3/27 (11%)

P=0.472N
P=0.395N

P=0.393N

3/47 (6%)
10.7%
3/27 (11%)

P=0.342N
P=0.316N

P=0.275N
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TABLE K1. ANALYSIS OF PRIMARY TUMORS IN MALE RATS (Continued)

Vehicle 31 62
Control mg/kg mg/kg
Thyroid: C-Cell Adenoma or Carcinoma
Tumor Rates
Overall (a) 10/50 (20%) 7/47 (15%) 5/47 (119%)
Adjusted (b) 27.7% 22.0% 17.9%
Terminal (c) 8/34 (24%) 6/30 (20%) 5/27 (19%)
Statistical Tests (d)
Life Table P=0.195N P=0.384N P=0.247N
Incidental Tumor Test P=0.165N P=0.312N P=0.200N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.127N P=0.348N P=0.160N
Pancreatic Islets: Islet-Cell Adenoma or Carcinoma
Tumor Rates
Overall (u) 3/50 (6%) 0/50 (0%) 2/50 (4%)
Adjusted (b) 8.49%, 0.0% 7.1%
Terminal (c) 2/34 (6%) 0/30 (0%) 2/28 (1%)
Statistical Tests (d)
Life Table P=0.453N P=0.136N P=0.578N
Incidental Tumor Test P=0.413N P=0.089N P=0.52IN
Cochran-Armitage Trend,
Fisher Exact Tests P=0.390N P=0.12IN P=0.500N
Preputial Gland: Adenoma
Tumor Rates
Overall (a) 0/50 (0%) 4/50 (8%) 1/50 (2%)
Adjusted (b) ‘ 0.0% 13.3% 3.6%
Terminal (c) 0/34 (0%) 4/30 (13%) 1/28 (4%)
Statistical Tests (d)
Life Table P=0.322 P=0.048 P=0.461
Incidental Tumor Test P=0.322 P=0.048 P=0.461
Cochran-Armitage Trend,
Fisher Exact Tests P=0.390 P=0.059 P=0.500
Preputial Gland: Adenoma or Carcinoma
Tumor Rates
Overall (a) 0/50 (0%) 5/50 (10%) 2/50 (4%)
Adjusted (b) 0.0% 16.7% 7.19%
Terminal (¢) 0/34 (0%) 5/30 (17%) 2/28 (7%)
Statistical Tests (d) ‘
Life Table P=0.175 P=0.023 P=0.196
Incidentai Tumor Test P=0.175 P=0.023 P=0.196
Cochran-Armitage Trend,
Fisher Exact Tests P=0.238 P=0.028 P=0.247
Testis: Interstitial-Celi Tumor
Tumor Rates
Overall (a) 40/50 (80%) 44/50 (88%) 40/50 (80%)
Adjusted (b) 100.0% 100.0% 92.9%
Terminal (¢) 34/34 (100%) 30/30 (100%) 25/28 (89%)
Statistical Tests (d)
Life Table P=0.121 P=0.060 P=0.146
Incidental Tumor Test P=0.419N P=0.142 P=0.530N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.553 P=0.207 P=0.598
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TABLE K1. ANALYSIS OF PRIMARY TUMORS IN MALE RATS (Continued)

(a) Number of tumor bearing animals/number of animals examined at the site.

(b) Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality.

(¢) Observed tumor incidence at terminal kill.

(d) 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 signifi-
cantly lower incidence is indicated by (N).

(e) Two additional male rats had lymphomas.
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TABLE K2. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS

Vehicle 31 62
Control mg/kg mg/kg
Subcutaneous Tissue: Fibroma
Tumor Rates
Overall (a) 0/50 (0%) 3/50 (6%) 0/49 (0%)
Adjusted (b) 0.0% 7.9% 0.0%
Terminal (¢) 0/38 (0%) 2/36 (6%) 0/29 (0%)
Statistical Tests (d)
Life Table P=0.568 P=0.114 (e)
Incidental Tumor Test P=0.637N P=0.117 (e)
Cochran-Armitage Trend,
Fisher Exact Tests P=0.634 P=0.121 (e)

Hematopoietic System: Mononuclear Cell Leukemia
Tumor Rates

Overall (a) 4/50 (8%) 6/50 (12%) 8/49 (16%)
Adjusted (b) 9.9% 15.19% 20.8%
Terminal (¢) 3/38 (8%) 4/36 (11%) 2/29 (7%)
Statistical Tests (d)
Life Table P=0.081 P=0.354 P=0.118
Incidental Tumor Test P=0.241 P=0.474 P=0.343
Cochran-Armitage Trend,

Fisher Exact Tests P=0.132 P=0.370 P=0.168

Hematopoietic System: Leukemia
Tumor Rates

Overall (a) 4/50 (8%) 6/50 (12%) 9/49 (18%)
Adjusted (b) 9.9% 15.1% 22.8%
Terminal (¢) 3/38 (8%) 4/36 (11%) 2/29 (7%)
Statistical Tests (d)
Life Table P=0.050 P=0.354 P=0.075
Incidental Tumor Test P=0.173 P=0.474 P=0.265
Cochran-Armitage Trend,

Fisher Exact Tests P=0.082 P=0.370 P=0.109

Hematopoietic System: Lymphoma or Leukemia
Tumor Rates

Overall (a) 5/50 (10%) 6/50 (12%) 10/49 (20%)
Adjusted (b) 12.5% 15.1% 24.8%
Terminal (¢) 4/38 (11%) 4/36 (11%) 2/29 (7%)
Statistical Tests (d)
Life Table P=0.055 P=0.478 P=0.081
Incidental Tumor Test P=0.190 P=0.600 P=0.288
Cochran-Armitage Trend,

Fisher Exact Tests P=0.090 P=0.500 P=0.122

Pituitary: All Adenomas
Tumor Rates

Overall (a) 13/48 (27%) 17/49 (35%) 13/48 (27%)
Adjusted (b) 32.7% 41.8% 35.5%
Terminal (¢) 10/36 (28%) 12/35 (34%) 6/28 (21%)
Statistical Tests (d)
Life Table P=0.297 P=0.244 P=0.350
Incidental Tumor Test P=0.495N P=0.241 P=0.513N
Cochran-Armitage Trend,

Fisher Exact Tests P=0.544 P=0.277 P=0.591
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TABLE K2. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS (Continued)

Vehicle 31 62
Control mg/kg mg/kg
Adrenal: Pheochromocytoma
Tumor Rates
Overall (a) 5/50 (10%) 8/50 (169%) 6/49 (12%)
Adjusted (b) 13.2% 22.2% 20.7%

Terminal (¢)
Statistical Tests (d)
Life Table

Incidental Tumor Test
Cochran-Armitage Trend,
Fisher Exact Tests

Thyroid: C-Cell Adenoma

Tumor Rates
Overall (a)
Adjusted (b)
Terminal (c)
Statistical Tests (d)
Life Table

Incidental Tumor Test
Cochran-Armitage Trend,
Fisher Exact Tests

Thyroid: C-Cell Adenoma or Carcinoma

Tumor Rates
Overall (a)
Adjusted (b)
Terminal (¢)
Statistical Tests (d)
Life Table

Incidental Tumor Test
Cochran-Armitage Trend,
Fisher Exact Tests

Mammary Gland: Fibroadenoma

Tumor Rates
QOverall (b)
Adjusted (b)
Terminal (d)
Statistical Tests (e)
Life Table

Incidental Tumor Test
Cochran-Armitage Trend,
Fisher Exact Tests

Preputial Gland: Adenoma, Adenosquamous Carcinoma, or Carcinoma

Tumor Rates
Overall (a)
Adjusted (b)
Terminal (c)
Statistical Tests (d)
Life Table

Incidental Tumor Test
Cochran-Armitage Trend,
Fisher Exact Tests

5/38 (13%)

P=0.248
P=0.248

P=0.425

2/48 (4%)
5.4%
2/37 (5%)

P=0.165
P=0.196

P=0.273

4/48 (8%)
10.8%
4/37 (119%)

P=0.255
P=0.290

P=0.407

17/50 (34%)
40.1%
13/38 (34%)

P=0.393N
P=0.177N

P=0.137N

0/50 (0%)
0.0%
0/38 (0%)

P=0.140
P=0.175

P=0.196
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8/36 (22%)

P=0.238
P=0.238

P=0.277

7/50 (14%)
18.8%
6/36 (17%)

P=0.076
P=0.080

P=0.090

8/50 (16%)
21.5%
7/36 (19%)

P=0.165
P=0.172

P=0.199

23/50 (46%)
57.1%
19/36 (53%)

P=0.123
P=0.125

P=0.154

3/50 (6%)
8.3%
3/36 (8%)

P=0.111
P=0.111

P=0.121

6/29 (21%)

P=0.313
P=0.313

P=0.486

4/46 (9%)
14.3%
4/28 (14%)

P=0.216
P=0.216

P=0.318

5/46 (11%)
17.9%
5/28 (18%)

P=0.327
P=0.327

P=0.473

11/49 (22%)
33.3%
7/29 (24%)

P=0.376N
P=0.175N

P=0.146N

2/49 (4%)
6.2%
1/29 (3%)

=0.189
P=0.262

P=0.242
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TABLE K2. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS (Continued)

Vehicle 31 62
Control mg/kg mg/kg
Uterus: Endometrial Stromal Polyp
Tumor Rates
Overall (a) 11/50 (22%) 8/50 (169%) 13/48 (27%)
Adjusted (b) 27.3% 18.5% 43.19;
Terminal (c) 9/38 (24%) 4/36 (119%) 12/29 (41%)
Statistical Tests (d)
Life Table P=0.168 P=0.339N P=0.157
Incidental Tumor Test P=0.307 P=0.168N P=0.227
Cochran-Armitage Trend,
Fisher Exact Tests P=0.318 P=0.306N P=0.363
Uterus: Endometrial Stromal Polyp or Sarcoma
Tumor Rates
Overall (a) 12/50 (24%) 8/50 (16%) 14/48 (29%)
Adjusted (b) . 28.8% 18.5% 44.6%
Terminal (¢) 9/38 (24%) 4/36 (119%) 12/29 (419%)
Statistical Tests (d)
Life Table P=0.173 P=0.26IN P=0.165
Incidental Tumor Test P=0.330 P=0.128N P=0.255
Cochran-Armitage Trend,
Fisher Exact Tests P=0.319 P=0.227N P=0.363

(a) Number of tumor bearing animals/number of animals examined at the site.

(b) Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality.

(c) Observed tumor incidence at terminal kill.

(d) 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 terminatl 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 signifi-
cantly lower incidence is indicated by (N).

(e) The configuration of tumor incidence precludes use of this statistic.
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TABLE K3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE

Vehicle 31 62
Control mg/kg mg/kg
Skin: Fibroma
Tumor Rates
Overall (a) 3/50 (6%) 1/50 2%) 0/50 (0%)
Adjusted (b) 10.3% 32% 0.0%
Terminal (¢) 3/29 (10%) 1/31 (3%) 0/31 (0%)
Statistical Tests (d)
Life Table P=0.052N P=0.280N P=0.109N
Incidental Tumor Test P=0.052N P=0.280N P=0.109N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.060N P=0.309N P=0.12IN
Subcutaneous Tissue: All Sarcomas
Tumor Rates
Overall (a) 3/50 (6%) 2/50 (4%) 2/50 (4%)
Adjusted (b) 8.1% 6.0% 6.0%
Terminal (¢) 1/29 (3%) 1/31 (3%) 1/31 (3%)
Statistical Tests (d)
Life Table P=0.400N P=0.489N P=0.494N
Incidental Tumor Test P=0.508N P=0.573N P=0.614N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.406N P=0.500N P=0.500N
Lung: Alveolar/Bronchiolar Adenoma
Tumor Rates
Overall (a) 10/50 (20%) 5/50 (10%) 3/49 (6%)
Adjusted (b) 31.6% 15.1% 9.0%
Terminal (¢) 8/29 (28%) 4/31 (13%) 2/31 (6%)
Statistical Tests (d)
Life Table P=0.018N P=0.108N P=0.03IN
Incidental Tumor Test P=0.030N P=0.149N P=0.047N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.025N P=0.13IN P=0.039N
Lung: Alveolar/Bronchiolar Carcinoma
Tumor Rates
Overall (a) 3/50 (6%) 1/50 2%) 2/49 (4%)
Adjusted (b) 8.2% 3.2% 6.0%
Terminal (c) 1/29 (3%) 1/31 (3%) 1/31 3%)
Statistical Tests (d)
Life Table P=0.39IN P=0.300N P=0.492N
Incidental Tumor Test P=0.495N P=0.392N P=0.624N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.407N P=0.309N P=0.510N
Lung: Alveolar/Bronchiolar Adenoma or Carcinoma
Tumor Rates
Overall (a) 13/50 (26%) 6/50 (12%) 5/49 (10%)
Adjusted (b) 38.1% 18.3% 14.6%
Terminal (¢) 9/29 (31%) 5/31 (16%) 3/31 (10%)
Statistical Tests (d)
Life Table P=0.017N P=0.053N P=0.03IN
Incidental Tumor Test P=0.034N P=0.087N P=0.057TN
Cochran-Armitage Trend,
Fisher Exact Tests P=0.022N P=0.062N P=0.037N
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TABLE K3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE (Continued)

Vehicle 31 62
Control mg/kg mg/kg
Hematopoietic System: Malignant Lymphoma, Lymphocytic Type
Tumor Rates
Overall (a) 1/50 (4%) 2/50 (49) 1/50 (2%)
Adjusted (b) 2.7% 5.7% 2.6%
Terminal (¢) 0/29 (0%) 1/31 (3%) 0/31 (0%)
Statistical Tests (d)
Life Table P=0.617 P=0.499 P=0.751
Incidental Tumor Test P=0.518 P=0.444 P=0.692
Cochran-Armitage Trend,
Fisher Exact Tests P=0.622 P=0.500 P=0.753N
Hematopoietic System: Malignant Lymphoma, Histiocytic Type
Tumor Rates
Overall (a) 0/50 (0%) 2/50 (4%) 1/50 (2%)
Adjusted (b) 0.0% 6.3% 2.7%
Terminal (¢) 0/29 (0%) 1/31 (3%) 0/31 (0%)
Statistical Tests (d)
Life Table P=0.373 P=0.251 P=0.500
Incidental Tumor Test P=0.303 P=0.202 P=0.433
Cochran-Armitage Trend,
Fisher Exact Tests P=0.361 P=0.247 P=0.500
Hematopoietic System: Malignant Lymphoma, Mixed Type
Tumor Rates
Overall (a) 3/50 (6%) 2/50 (4%) 6/50 (12%)
Adjusted (b) 10.0% 6.2% 17.2%
Terminal (¢) 2/29 (%) 1/31 (3%) 4/31 (13%)
Statistical Tests (d)
Life Table P=0.192 P=0.473N P=0.272
Incidental Tumor Test P=0.130 P=0.556N P=0.193
Cochran-Armitage Trend,
Fisher Exact Tests P=0.169 P=0.500N P=0.243
Hematopoietic System: Lymphoma, All Malignant
Tumor Rates
Overall (a) 4/50 (8%) 6/50 (12%) 8/50 (16%)
Adjusted (b) 12.49, 17.3% 21.5%
Terminal (¢) 2/29 (7%) 3/31 (10%) 4/31 (13%)
Statistical Tests (d)
Life Table P=0.167 P=0.397 P=0.204
Incidental Tumor Test P=0.077 P=0.283 P=0.105
Cochran-Armitage Trend,
Fisher Exact Tests P=0.141 P=0.370 P=0.178
Liver: Hepatocellular Adenoma
Tumor Rates
Overall (a) 7/50 (14%) 8/50 (169%) 8/50 (16%)
Adjusted (b) 23.1% 23.2% 24.4%
Terminal (¢) 6/29 (21%) 6/31 (19%) 7/31 (23%)
Statistical Tests (d)
Life Table P=0.487 P=0.543 P=0.549
Incidental Tumor Test P=0.406 P=0.523 P=0.489
Cochran-Armitage Trend,
Fisher Exact Tests P=0.445 P=0.500 P=0.500
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TABLE K3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE (Continued)

Vehicle k)| 62
Control mg/kg mg/kg
Liver: Hepatocellular Carcinoma
Tumor Rates
Overall (a) 18/50 (36%) 6/50 (129%) 9/50 (18%)
Adjusted (b) 47.6% 16.7% 254%
Terminal (¢) 10/29 (34%) 3/31 (10%) 6/31 (19%)
Statistical Tests (d)
Life Table P=0.02IN P=0.006N P=0.038N
Incidental Tumor Test P=0.044N P=0.013N P=0.069N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.020N P=0.005N P=0.035N
Liver: Hepatocellular Adenoma or Carcinoma
Tumor Rates
Overall (a) 23/50 (46%) 14/50 (28%) 15/50 (30%)
Adjusted (b) 59.99 37.6% 43.3%
Terminal (¢) 14/29 (48%) 9/31 (29%) 12/31 (39%)
Statistical Tests (d)
Life Table P=0.052N P=0.049N P=0.066N
Incidental Tumor Test P=0.108N P=0.092N P=0.117N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.058N P=0.048N P=0.074N
Gastric Mucosa: Squamous Cell Papilloma
Tumor Rates
Overall (a) 0/50 (0%) 1/50 (2%) 3/48 (6%)
Adjusted (b) 0.0% 3.2% 9.4%
Terminal (¢) 0/29 (0%) 1/31 (3%) 2/31 (6%)
Statistical Tests (d)
Life Table P=0.068 P=0.513 P=0.137
Incidental Tumor Test P=0.048 P=0.513 P=0.090
Cochran-Armitage Trend,
Fisher Exact Tests P=0.056 P=0.500 P=0.114
Adrenal: Pheochromocytoma
Tumor Rates
Overall (a) 4/49 (8%) 2/46 (4%) 2/48 (4%)
Adjusted (b) 13.8% 7.4% 6.3%
Terminal (¢) 4/29 (14%) 2/27 (1%) 1/30 (3%)
Statistical Tests (d)
Life Table P=0.238N P=0.368N P=0.317N
Incidental Tumor Test P=0.263N P=0.368N P=0.354N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.262N P=0.369N P=0.349N

Adrenal: Pheochromocytoma or Pheochromocytoma, Malignant
Tumor Rates

Overall (a) 5/49 (10%) 3/46 (1%) 2/48 (4%)
Adjusted (b) 17.2% 11.1% 6.3%
Terminal (¢) 5/29 (17%) 3/27 (11%) 1/30 (3%)
Statistical Tests (d)
Life Table P=0.146N P=0.393N P=0.199N
Incidental Tumor Test P=0.163N P=0.393N P=0.227N
Cochran-Armitage Trend,

Fisher Exact Tests P=0.167N P=0.393N P=0.226N
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TABLE K3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE (Continued)

Vehicle 31 62
Control mg/kg mg/kg
Thyroid: Follicular-Cell Adenoma
Tumor Rates
Overall (a) 5/47 (11%) 0/46 (0%) 1/49 (29%)
Adjusted (b) 16.5% 0.0% 3.2%
Terminal (¢) 4/29 (14%) 0/30 (0%) 1/31 (3%)
Statistical Tests (d)
Life Table P=0.032N P=0.031IN P=0.090N
Incidental Tumor Test P=0.039N P=0.038N P=0.105N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.034N P=0.030N P=0.093N
Harderian Gland: Adenoma
Tumor Rates
Overall (a) 4/50 (8%) 4/50 (8%) 2/50 (4%)
Adjusted (b) 13.8% 11.4% 6.5%
Terminal (¢) 4/29 (14%) 2/31 (6%) 2/31 (6%)
Statistical Tests (d)
Life Table P=0.25IN P=0.613N P=0.304N
Incidental Tumor Test P=0.284N P=0.597 P=0.304N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.274N P=0.643 P=0.339N

(a) Number of tumor bearing animals/number of animals examined at the site.

(b) Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality.

(c) Observed tumor incidence at terminal kill.

(d) 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 a
significantly lower incidence is indicated by (N).
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TABLE K4. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE

Vehicle 31 62
Control mg/kg mg/kg
Lung: Alveolar/Bronchiolar Adenoma
Tumor Rates
Overall (a) 2/50 (4%) 4/49 (8%) 2/50 (4%)
Adjusted (b) 5.8% 18.6% 6.1%
Terminal (¢) 1/32 (3%) 2/17 (12%) 0/24 (0%)
Statistical Tests (d)
Life Table P=0.519 P=0.176 P=0.664
Incidental Tumor Test P=0.438N P=0.358 P=0.494N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.588 P=0.329 P=0.691
Lung: Alveolar/Bronchiolar Adenoma or Carcinoma
Tumor Rates
Overall (a) 4/50 (8%) 4/49 (8%) 3/50 (6%)
Adjusted (b) 11.9% 18.6% 10.0%
Terminal (¢) 3/32 (%) 2/17 (12%) 1/24 (4%)
Statistical Tests (d)
Life Table P=0.530N P=0.381 P=0.590N
Incidental Tumor Test P=0.348N P=0.590 P=0.404N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.424N P=0.631 P=0.500N
Hematopoietic System: Malignant Lymphoma, Lymphocytic Type
Tumor Rates
Overall (a) 5/50 (10%) 5/50 (10%) 4/50 (8%)
Adjusted (b) 12.3% 21.9% 12.6%
Terminal (c) 2/32 (6%) 3/17 (18%) 2/24 (8%)
Statistical Tests (d)
Life Table P=0.515N P=0.422 P=0.557N
Incidental Tumor Test P=0.432 P=0.422 P=0.447
Cochran-Armitage Trend,
Fisher Exact Tests P=0.432N P=0.630N P=0.500N
Hematopoietic System: Malignant Lymphoma, Histiocytic Type
Tumor Rates
Overall (a) 0/50 (0%) 1/50 (2%) 4/50 (8%)
Adjusted (b) 0.0% 5.9% 12.8%
Terminal (¢) 0/32 (0%) 1/17 (6%) 0/24 %)
Statistical Tests (d)
Life Table P=0.024 P=0.374 P=0.052
Incidental Tumor Test P=0.058 P=0.374 P=0.336
Cochran-Armitage Trend,
Fisher Exact Tests P=0.026 P=0.500 P=0.059
Hematopoietic System: Malignant Lymphoma, Mixed Type
Tumor Rates
Overall (a) 6/50 (12%) 5/50 (10%) 10/50 (20%)
Adjusted (b) 18.8% 23.1% 37.8%
Terminal (c) 6/32 (19%) 2/17 (12%) 8/24 (33%)
Statistical Tests (d)
Life Table P=0.064 P=0.368 P=0.073
Incidental Tumor Test P=0.136 P=0.573N P=0.133
Cochran-Armitage Trend,
Fisher Exact Tests P=0.157 P=0.500N P=0.207
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TABLE K4. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE (Continued)

Vehicle 31 62
Control mg/kg mg/kg
Hematopoietic System: Lymphoma, All Malignant
Tumor Rates
Overall (a) 11/50 (22%) 11/50 (22%) 18/50 (36%)
Adjusted (b) 29.8% 46.5% 54.7%
Terminal (¢) 8/32 (25%) 6/17 (35%) 10/24 (42%)
Statistical Tests (d)
Life Table P=0.026 P=0.172 P=0.034
Incidental Tumor Test P=0.037 P=0.360 =0.052
Cochran-Armitage Trend,
Fisher Exact Tests P=0.071 P=0.595 P=0.093
Liver: Hepatocellular Adenoma or Carcinoma
Tumor Rates
Overall (a) 3/50 (6%) 0/50 (0%) 1/50 (2%)
Adjusted (b) 9.4% 0.0% 2.2%
Terminal (¢) 3/32 (9%) 0/17 (0%) 0/24 (0%)
Statistical Tests (d)
Life Table P=0.238N P=0.25IN P=0.374N
Incidental Tumor Test P=0.210N P=0.251N P=0.329N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.176N P=0.12IN P=0.309N
Pituitary: Adenoma
Tumor Rates
Overall (a) 11/43 (26%) 2/43 (5%) 7/44 (16%)
Adjusted (b) 36.7% 8.5% 30.4%
Terminal (¢) 11/30 (37%) 1/16 (6%) 7/23 (30%)
Statistical Tests (d)
Life Table P=0.316N P=0.076N P=0.428N
Incidental Tumor Test P=0.362N P=0.081N P=0.428N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.139N P=0.007N P=0.198N
Thyroid: Follicular-Cell Adenoma
Tumor Rates
Overall (a) 3/49 (6%) 2/48 (4%) 2/48 (4%)
Adjusted (b) 9.7% 9.5% 8.3%
Terminal (c) 3/31 (10%) 1/17 (6%) 2/24 (8%)
Statistical Tests (d)
Life Table P=0.523N P=0.633 P=0.617N
Incidental Tumor Test P=0.46IN P=0.606N P=0.617N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.415N P=0.510N P=0.510N
Thyroid: Follicular-Cell Adenoma or Carcinoma
Tumor Rates
Overall (a) 4/49 (8%) 2/48 (4%) 2/48 (4%)
Adjusted (b) 12.99% 9.5% 8.3%
Terminal (c) 4/31 (13%) 1/17 (6%) 2/24 (8%)
Statistical Tests (d)
Life Table =0.371N P=0.600N P=0.459N
Incidental Tumor Test P=0.313N P=0.470N P=0.459N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.260N P=0.349N P=0.349N
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TABLE K4. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE (Continued)

Vehicle 3 62
Control mg/kg mg/kg
Mammary Gland: Adenocarcinoma
Tumor Rates
Overall (a) 2/50 (4%) 3/50 (6%) 2/50 (4%)
Adjusted (b) 6.1% 15.2% 8.3%
Terminal (¢) 1/32 (3%) 2/17 (12%) 2/24 (8%)
Statistical Tests (d)
Life Table P=0.467 P=0.261 P=0.592
Incidental Tumor Test P=0.58IN P=0.577 P=0.672N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.594 P=0.500 P=0.691

{a) Number of tumor bearing animals/number of animals examined at the site.

(b) Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality.

(c) Observed tumor incidence at terminal kill.

(d) 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 a

significantly lower incidence is indicated by (N).
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