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The National Toxicology Program (NTP), established in 1978, develops 
and evaluates scientific information about potentially toxic and hazardous 
chemicals. This knowledge can be used for protecting the health of the 
American people and for the primary prevention of chemically induced 
disease. By bringing together the relevant programs, staff, and resources 
from the U.S. Public Health Service, DHHS, the National Toxicology 
Program has centralized and strengthened activities relating to toxicology 
research, testing and test development/ validation efforts, and the dissemi­
nation of ~ ....xicological information to the public and scientific communi­
ties and to the research and regulatory agencies. 

The NTP is comprised of four charter DHHS agencies: the National 
Cancer Institute, National Institutes of Health; the National Institute of 
Environmental Health Sciences, National Institutes of Health; the 
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. 

Special Note: This Technical Report was peer reviewed in public session by the 
NTP Board of Scientific Counselors' Technical Reports Review Subcommittee on 
February 28 and June 29, 1983 [see pages 11 and 12]. Thereafter, the NTP adopted the 
policy that the experimental data and laboratory records from all NTP Toxicology 
and Carcinogenesis Studies not yet printed and distributed would be audited. [A 
summary of the data audit is presented in Appendix N.] Consequently, printing and 
distribution of this Technical Report have been delayed and the format differs from 
that of Technical Reports peer reviewed more recently. 
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NOTE TO THE READER 

These studies are designed and conducted to characterize and evaluate the toxicologic potential, 
including carcinogenic activity of selected chemicals in laboratory animals (usually two species, rats 
and mice). Chemicals selected for testing in the NTP can:;inogenesis 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 l'tazard 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. 

Evidence of Carcinogenicity 

Five categories of interpretative conclusions have been adopted for use in the Technical Reports 
series to specifically emphasize consistency and the concept of actual evidence of carcinogenicity. For 
each definitive study result (male rats, female rats, male mice, female mice) one of the following 
categories will be selected to describe the findings. These categories refer to the ·strength of the 
experimental evidence and not to either potency or mechanism. 

• 	 Clear Evidence of Carcinogenicity is demonstrated by studies that are interpreted as showing a 
chemically-related increased incidence of malignant neoplasms, studies that exhibit a substantially 
increased incidence of benign neoplasms, or studies that exhibit an increJ~sed incidence of a 
combination of malignant and benign neoplasms where each increases with dose. 

• 	 Some Evidence of Carcinogenicity is demonstrated by studies that are interpreted as showing a 
chemically-related increased incidence of benign neoplasms, studies that exhibit marginal 
increases in neoplasms of several organs/ tissues, or studies that exhibit a slight increase in 
uncommon malignant or benign neoplasms. 

• 	 Equivocal Evidence of Carcinogenicity is demonstrated by studies that are interpreted as showing 
a chemically-related marginal increase of neoplasms. 

• 	 No Evidence of Carcinogenicity is demonstrated by studies that are interpreted as showing no 
chemically-related increases in malignant or benign neoplasms. 

• 	 Inadequate Study of Carcinogenicity demonstrates that because of major qualitative or quantita­
tive limitations the studies cannot be interpreted as valid for showing either the presence or absence 
of a carcinogenic effect. 

Additionally, the following concepts (as patterned from the International Aaency for Research on 
Cancer Monographs) have been adopted by the NTP to give further chnificatipn of these issues. 

The term chemical carcinogenesis generally means the induction by chemicals of 
neoplasms not usually observed, the earlier induction by chemicals of neoplasms that 
are commonly observed, or the induction by chemicals of more neoplasms than are 
usually found. Different mechanisms may be involved in these three situations. 
Etymologically, the term carcinogenesis means the ind1.1ction of cancer, that is, of 
malignant neoplasms; however, the commonly accepted meaping is the induction of 
various types of neoplasms or of a combination of malignant and benign neoplasms. 
In the Technical Reports the words tumor and neoplasm are used interchangeably. 

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

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 mentionQd in the report is encouraged 
to make this information known to the NTP. Commentsand questions about the National Toxicology 
Program Technical Reports on Carcinogenesis Studies should be directed to the National Toxicology 
Program, located at Research Triangle Park, NC 27709 (919~541-3991) or Room 8358, Westwood 
Towers, 5401 Westbard Ave., Bethesda, MO 20205 (301-49~·1152). · 

These NTP Technical Reports are available for sale from tbe NationaJ Technical Information 
Service, U.S. Department of Commerce, 5285 Port Royal Road, Sprinafield, VA 22161 (703-487­
4650). Single copies of this Technical Report are available without charae (and while supplies last) 
from the NTP Public Information Office, National ToxicolO$Y Proara~. P.O. Bqx 17233, Research 
Triangle Park, NC 27709. 
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Cl 
I 

CI-CH2-CH -CH3 

1,2-DICHLOROPROPANE 

CAS NO. 78-87-5 

Mol. Wt. 112.99 

ABSTRACT 

Carcinogenesis studies of 1,2-dichloropropane (propylene dichloride; >99% pure) were conducted 
by administering the chemical in corn oil by gavage to groups of 50 female F344/ N rats and 50 male 
and 50 female ~6C3F/ mice at doses of 125 or 250 mgj kg body weight and to groups of 50 male 
F344/ N rats at doses o 62 or 125 mgj kg body weight. Doses were administered five times per week for 
103 weeks. Vehicle control groups of 50 rats and 50 mice of each sex received an equivalent amount of 
corn oil by gavage on the same dosing schedule. 

Survival was reduced for high dose female rats (P<0.001) and for high dose female mice (P<0.05) 
relative to controls; 16/50 high dose female rats and 26/50 high dose female mice survived to the end of 
the experiment. Survival in the other. groups was comparable to the control groups. In female mice, 
ovarian, uterine, or multiple organ infections may have contributed to the deaths of 5/11 vehicle 
control, 9/l4low dose, and 14/22 high dose animals that died before the end of the study. There was no 
evidence of an adverse effect on survival in male rats or in male mice. 

Mean body weights of high dose male ( -14%) and high dose female ( -24%) rats were lower than those 
of the controls. Low dose rats and all groups of mice had mean body weights comparable to the 
controls. 

High dose female rats had increased incidences of both clear-cell changes and necrosis of the liver; 
but there was no increase in the incidence of liver tumors in the female rats. There were no treatment­
related effects observed in the male rats, other than decreased body weights. 

Dose-related increases were observed for adenomas of the liver in both male (control, 7 I 50; low 
dose, 10 j50; high dose, I 7 I 50) and female (1 I 50, 5 I 50, 5I 50) mice. The increase in the frequency of 
liver carcinomas supported the evidence that there was a neoplastic response in the mouse liver for both 
sexes (males: 11 j 50, I 7/50, I6j50, females: I /50, 3150, 4/50). Hepatocytomegaly and hepatic necrosis 
were increased in male mice, but not in female mice. 

A dose related increase in adenocarcinomas of the mammary gland was observed in female rats 
(control, l/50; low dose, 2/50; high dose, 5/50) with the majority of these tumors being found at the 
end of the study ( 1/37, 3%; 2/43, 5%; 4/ 16, 25%). The incidence of mammary adenocarcinomas was 
increased when compared to the historical controls for this laboratory (3/150, 2.0%) and for all 
laboratories combined (11/ 895, 1.2%). Mammary fibroadenomas were decreased in the high dose 
treated female rats (15/50, 20/50, 7/50). 

The mutagenic activity of 1,2-dichloropropane was marginal. The compound was tested in strains 
TA 100, T A 98, T A 1537, and T A 1535 of Salmonella in the presence or absence of S9 and no clearly 
positive response was obtained. Chromosomal aberration and sister chromatid exchange data showed 
that l ,2,-dichloropropane caused increases in both in the absence or presence of S9. 
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Under the conditions of these 2 year gavage studies, there was no evidence of carcinogenicity* for 
male F344/N rats receiving 62 or 125 mg/ kg. For female rats there was equivocal evidence of 
carcinogenicity in that 250 mg/kg 1,2-dich1oropropane caused a marginally increased incidence of 
adenocarcinomas in the mammary gland; these borderline malignant lesions occurred concurrent with 
decreased survival and reduced body weight gain. There was some evidence ofcarcinogenicity for male 
and female B6C3F1 mice exposed to 1 ,2-dichloropropane, as indicated by increased incidences of 
hepatocellular neoplasms, primarily adenomas. 

*Categories of evidence of carcinogenicity are defined in the Note to the Reader on page 2. 
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SUMMARY ' OF PEER REVIEW COMMENTS 

ON THE CARCINOGENESIS STUDIES 


OF 1,2-DICHLOROPROPANE 


On 28 February and on 29 June 1983, this technical report on 1,2-dichloropropane underwent peer 
review by the National Toxicology Program Board of Scientific Counselors' Technical Reports 
Review Subcommittee and associated Panel of Experts. The public review meetings began at 9:00a.m. 
in the Conference Center, Building 10 I, 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. 

Peer Review Meeting of 28 February 1983 
Dr. Friess, a principal reviewer for the report on the carcinogenesis studies of 1,2-dichloropropane, 

agreed with the conclusions in rats but questioned the conclusions in mice since there were significant 
increases in hepatocellular adenomas but not in carcinomas. Dr. J. Lamb, NTP, agreed that the evi­
dence in mice was due mainly to benign liver lesions. However he emphasized that carcinomas of the 
liver in both male and female mice were numerically increased and that the combination of benign and 
malignant tumors increased the significant differences when compared to vehicle controls. Dr. Friess 
said that the genetic homogeneity of the parent C3H mice was less than optimum, and that the high 
doses were toxic for both female mice and rats, but neither finding would invalidate these studies. 

As a second principal reviewer, Dr. Swenberg said that the conclusions are more equivocal than 
presented in the abstract since the increased weight loss and stress may be responsible for the increase in 
adenocarcinomas of the mammary gland. Dr. Lamb indicated he would search the literature for 
evidence of this possibility, and offered the observation that reduced body weight is often correlated 
with decreased incidences of mammary gland tumors. Dr. Swenberg stated that no mention is made in 
the discussion as to the possible consequences of the toxic doses and how this may have affected the 
results. Dr. Holland cautioned against continually belaboring the issue of maximally tolerable dose 
(MTD) but rather it should be considered in relation to the quality of the science and the quality of the 
experimental data. With regard to the mouse liver tumors, Dr. Swenberg said there was little question 
that there was an increase in adenomas; he asked that some discussion center on possible mechanisms. 
He opined that the report over-interpreted the data. 

As a third principal reviewer, Dr. Beliczky said the mammary adenocarcinomas in female rats 
appear to be the major significant finding. Although increases in liver adenomas in mice were 
significant, he stated that combining liver adenomas and carcinomas was not realistic. [As stated by the 
NTP, combining liver tumors was considered appropriate since benign and malignant neoplasms may 
represent stages of a progression.] He said that assumptions and speculative judgment introduced into 
the discussion apparently make more of a case for carcinogenicity than just the mammary adenocarci­
nomas in female rats. More discussion was needed regarding mutagenic testing and screening for 
chromosome aberrations and sister chromatid exchanges. Dr. Beliczky said that doses selected were 
too high, survivorship was decreased, potential effects on genetic integrity were introduced into the 
study, and comparison with more potent chemical carcinogens was inappropriate. 

Dr. Swenberg reiterated that the evidence was equivocal and at best there was probable or possible 
evidence for carcinogenicity. He requested a pathology reexamination of the mammary tumors. Dr. G. 
Boorman, NTP, said a review and grading would be done and included in the revised report. Dr. 
Moore said it would be useful to learn whether the study was appropriate for a carcinogenic 
interpretation based on the mammary tumors. Dr. Haseman pointed out that NTP historical control 
data on mammary adenocarcinomas indicate that these are rare and late-appearing tumors. Dr. 
Swenberg commented that tumors induced by known mammary carcinogens are early appearing 
(strain and species not specified). Dr. Scala mentioned two other possible factors which could influence 
interpretation of the data, one being an unacceptable degree of temperature fluctuation and the other 
being a mixing of species in the same animal room. Dr. Davis said sentinel animal data should be 
included. 

Dr. Lamb said changes would be made in the abstract with regard to combining liver adenomas and 
carcinomas, including more discussion of the necrogenic activity of 1,2-dichloropropane; there would 
be a fuller discussion using literature references on how toxicity and possibly an altered nutritional 
state may relate to development of mammary tumors and for this experiment in female rats. 
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Dr. Swenberg moved that the technical report on the bioassay of 1 ,2-dichloropropane be deferred 
for revision. Dr. Friess seconded the motion and the report would be reconsidered at the next meeting 
of the Peer Review Panel. 

Peer Review Meeting of 29 June 1983 

Dr. Beliczky, a principal reviewer for the revised technical report on the carcinogenesis studies of 
1,2-dichloropropane, agreed with the conclusions. In the new categories of evidence he considered the 
connotation of "some evidence" to be negative and said the "some" should be eliminated. He said that 
in retrospect, the selection of a more representative high dose might have resulted in more definitive 
conclusions. Further there was no question that 1 ,2-dichloropropane is toxic to the liver, and the 
judgment as to whether or not DCP is a complete animal carcinogen depends on its mechanism of 
action. 

As a second principal reviewer, Dr. Swenberg agreed with the conclusions with minor rewording. He 
noted the experimental design was appropriate except for excessive toxicity in the high dose rats. He 
said mention should be made in the technical report that the animals had titers to pathogenic 
organisms even though the significance of the findings remains unknown. He submitted a computer 
search listing that contained references showing the influence of stress (both increase and decrease) on 
the incidence of mammary tumors. Where appropriate, these citations should be added to the technical 
report. 

As a third principal reviewer, Dr. Freiss stated he agreed with the conclusions within the framework 
of the new categories for strength of evidence recently defined by the NTP (see the Note to the Reader). 
He expressed concern about the low survival in high dose female rats although he could accept the data 
as adjusted for survival by the life table and the incidental tumor tests. 

In discussions from the floor, Dr. T. Torkelson, Dow Chemical USA, said the current draft was 
much improved over the February draft. In their opinion the mutagenesis data were overstated. 

Dr. Davis said the dose-related increases in hematopoiesis in female rats and mice should be 
mentioned in the text, and, in general, significant nonneoplastic effects should be included in the 
abstract. Dr. Freiss asked whether NTP plans to focus more attention on chronic toxicity. Dr. Moore, 
NTP, said yes, but NTP had been limited until now by the uneven quality of the non-tumor data, and 
where acceptable to the Program these data will continue to be included. 

Dr. J. Lamb, NTP, said concerns about high mortality in female rats were reflected in the decision to 
describe the findings as equivocal evidence. DCP was a hepatotoxin but the conclusions were not 
dependent on whether one considers DCP to be a promoter. Dr. Moore said that since the liver was a 
target organ for neoplastic and nonneoplastic effects in mice the hepatotoxicity data would be included 
in the abstract. 

There was considerable discussion as to what should be the minimum survival in animal groups for a 
study to be considered adequate. Dr. Hook noted there seemed to be a consensus on the Panel for 
development of guidelines in the area. Dr. Huff, NTP, said a draft working paper was in preparation. 
Dr. Swenberg said the new categories describing the strength ofevidence for carcinogenicity should be 
displayed in the front of each technical report. [They are given in theNote to the Reader section ofeach 
technical report.] 

Dr. Beliczky moved that the technical report on the carcinogenesis studies of 1,2-dichloropropane be 
accepted with modifications discussed and with inclusion of the definitions of the new categories. Dr. 
Swenberg seconded the motion and the technical report was approved unanimously by the Peer 
Review Panel. 
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I. INTRODUCTION 


Cl 
I 

CI-CH2-CH -CHJ 

1,2-DICHLOROPROPANE 

CAS NO. 78-87-5 

I ,2-Dichloropropane (propylene dichloride) 
is a chemical intermediate widely used in the 
production of tetrachloroethylene and carbon 
tetrachloride. It is an oil and fat solvent in cer­
tain furniture finishes, dry cleaning fluids, and 
paint removers and has been used to fumigate 
grain and soil and to control peach tree borers 
(Aviado, I977; Fishbein, I979; Spencer, I973; 
Merck, I976; Farm Chemical Handbook, 1977; 
Kirk-Othmer, 1981). Approximately 77 million 
pounds of 1 ,2-dichloropropane were produced 
in the United States in 1980 (USITC, 1981). The 
current 8-hour time-weighted-average concen­
tration to which workers may be exposed is 75 
ppm (USCFR, 1974). 

An oral LDso' value of 2.19 g/ kg has been 
reported for rats of unspecified strain or sex 
(Smyth et a!., 1969). The 4-hour LCso value is 
approximately 2,000 ppm for Sherman rats 
(Carpenter et a!., 1949). Inhalation studies on 
the organ toxicity of I ,2-dichloropropane have 
used an exposure of 400 ppm I ,2­
dichloropropane, seven hours a day, five days a 
week for 128 to 140 exposures. Of the 80 C3H 
mice that received just 37 exposures of I ,2­
dichloropropane, including the exposure and 
the subsequent 7-month observation period, 
only three animals survived; multiple hepatomas 
were seen in the three treated but not in control 
mice but the 400 ppm exposure levels were 
clearly toxic. The inhalation exposures demon­
strated that rats, guinea pigs, and dogs were less 
suceptible than mice to I ,2-dichloropropane 
toxicity; exposures of 400 ppm I ,2­
dichloropropane produced no compound­
related histologic effects in any of the three 
species and little treatment-related mortality was 
observed (H eppel et a!., 1948). 

1,2-Dichloropropane is hepatotoxic in labo­
ratory animals (Heppe! et al., I948; Drew et al., 
1978; Sidorenko et al.,1976), characterized by 

Mol. Wt. 112.99 

centrilobular necrosis and large increases in 
serum liver enzymes. Ingestion of cleaning sol­
vent (50 ml) containing 1,2-dichloropropane by 
a man produced coma followed by delirium, 
irreversible shock, cardiac failure, and death 
(Larcan et al., 1977). Histopathological study 
indicated that this acute poisoning produced 
"centri- and mediolobular hepatic necrosis." 
However, other potential chemical components 
of this solvent were not described. 

I ,2-Dichloropropane is metabolized to a vari­
ety of metabolic products including certain 
intermediates which may be related to the toxic­
ity of the compound. Administration of a single 
oral dose of I mg I ,2-dichloro [I-14C] propane to 
strain E rats resulted in less than 7% of the dose 
being excreted in the feces; over 50% of the dose 
was excreted in the urine, and the remaining 
radioactivity ( 40%) was recovered in the expired 
air within 96 hours following dosing (Hutson et 
al., 1971 ). Approximately 1I2 (20%) of the 
expired dose was identified as carbon dioxide, 
with the remaining portion being other expired 
unidentified radiolabeled compounds. Some 
unmodified dichloropropane was excreted in the 
expired air in Sprague-Dawley rats, but not in 
the urine; dichloropropane oxidation yielded the 
mercapturic acid N-acetyl-S-(2-hydroxypropyl) 
cysteine (Jones and Gibson, 1980). Both I­
chloro-2-hydroxypropane and I ,2-epoxypro­
pane are proposed intermediates in the metabo­
lism to the mercapturic acid. The 1 ,2-epoxypro­
pane can also be metabolized to propanediol 
which is further metabolized to pyruvate and 
enters the tricarboxylic acid cycle; carbon diox­
ide is released and then expired. Epoxypropane 
may also be conjugated with glutathione and 
excreted in the urine. Jones and Gibson (1980) 
further proposed that the I -chloro-2-hydroxy­
propane may be metabolized to beta-chlorolact­
aldehyde and beta-chlorolactate. 
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I. INTRODUCTION 

Principe et al. (1981) tested DCP for muta­
genic activity in Salmonella strains t A I S3S, 
TAI$37, TAIS38, TA98 and TAIOO to a maxi· 
mum of II mgj plate. The results indicated that 
DCP was marginally mutagenic in TAfS3S and 
TAtOO at II mgjplate. De lorenzo etal. (1977) 
examined DCP mutagenicity in Salmonella 
strains TAIS3S, TA1978 and TAIOO with and 
without S9 from Aroclor-1254-induced rat liver. 
Their results indicated that DCP at 10, 20, and 
SO mg/ plate caused a significantly increased 
mutant yield. Stolzenberg and Hines (1980) 
detected no mutagenic activity of DCP ill strain 
T A 100 up to 10 mg/ plate; at 100 ma/ plate, DCP 
completely inhibited bacterial growth. Principe 
et al. (1981) also reported that DCP (up to 1.1 

mgf plate) failed to induce resistance to a low 
dose of streptomycin in Streptomyces coelico­
/or. These authors did find that DCP was muta­
genic in Aspergillus nidulans and toxic at 4.4 
mgjplate. 

1,2-Dichloropropane (purity>99%) was tested 
because large amounts are produced annually 
and humans are exposed to the compound occu­
pationally and may be exposed through com­
mercial products. Also, no previous long-term 
studies on 1,2-dichloropropane were available 
and structurally-related chemicals ( 1,2-dichloro­
ethane, NCI l978c; 1,2-dibromoethane, NCI, 
1978b, 1982a; 1,2-dibromo-3-chloropropane, 
NCI, 1978a, 1982b) were carcinogenic in rats 
and mice. 

IS I,2-Dichloropropane 
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II. MATERIALS AND METHODS: CHEMICAL ANALYSES 

CHEMICAL ANALYSES 

Reagent grade I ,2-dichloropropane was Toluene was identified as an impurity constitut­
obtained from Fisher Scientific Company (St. ing 0.24% v1v of the compound by combined gas 

Louis, MO) in one batch (Lot No. A7XB). Pur­ chromatography and mass spectrometry. 

ity and identity analyses were conducted at Mid­

west Research Institute. Identity was verified by 
 1,2-Dichloropropane was stored in the dark at 
determining physical properties and spectral 0° ± 5°C in brown glass bottles. Periodic reanal­
characteristics. Purity was determined by ele­ ysis of the bulk chemical at Mason Research 
mental analysis, titration of free acid, and gas Institute by vapor-phase chromatography, titra­
chromatography (Appendix K). tion of free-acid, and infrared spectroscopy indi­

Gas chromatographic analysis of Lot A7XB cated that no notable changes occurred 
indicated an approximate purity of 99.4%. throughout the study. 

DOSE PREPARATION 

Selected samples of I ,2-dichloropropane/ 1,2-Dichloropropane and corn oil were mixed 
corn oil mixtures were analyzed periodically to give the desired concentration based on a 
(Appendix M). Results of chemical/ vehicle dosing volume of 3 ml/ kg body weight (Table l ). 
analyses and of referee analyses at Midwest l ,2-Dichloropropane in corn oil was found to be 
Research Institute indicated that the stock solu­ stable for at least 7 days at room temperature 
tions were properly prepared. (Appendix L). 

ANALYSIS OF 1,2-DICHLOROPROPANE IN CORN OIL 

Concentration of 1,2-Dichloropropane in 
Corn Oil for Target Concentration 

21 mg/ml 42 mg/ml 83 mg/ml 

Mean 20.0 41.6 83.1 

Standard deviation 0.76 1.17 1.58 

Coefficient of variation (%) 3.9 2.8 1.9 

Range (mg/ ml) 19.0-22.0 39.8-44.0 80.5-86.5 

Number of samples 14 14 14 

FOURTEEN-DAY STUDIES 


No single-dose studies of dichloropropane 
were done in rats or mice. 

For the 14-day studies, male and female 
F344/N rats and B6C3Fl mice (C57BL/6N x 

C3HjHeN MTV-) were obtained from Harlan 
Industries and held for approximately 14 days 
before the studies began. The animals were 
approximately 6 weeks old when placed on 
study. 
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II. MATERIALS AND METHODS: THIRTEEN-WEEK STUDIES 


Groups of five rats and five mice of each sex 
were administered 1 ,2-dichloropropane in corn 
oil by gavage at doses of 0, 125, 250, 500, 1 ,000, 
or 2,000 mgj kg. The doses were administered for 
14 consecutive days and were followed by one 
day of observation. 

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

THIRTEEN-WEEK STUDIES 


Thirteen-week studies were conducted to eval­
uate the cumulative toxicity of 1,2-dichloropro­
pane and to determine the doses to be used in the 
2-year studies. 

Four- to five-week-old male and female 
F344/N rats were obtained from Harlan Indus­
tries and 10- to 11-week-old B6C3Fl mice were 
obtained from Charles River Breeding Labora­
tories. Rats were observed for 18 days and mice 
for 33 days and then randomized by weight and 
assigned to test groups so that average cage 
weights were approximately equal for all ani­
mals of the same sex and species. 

Rats and mice were housed five per cage and 
received water and feed ad libitum (Table I). 
Groups of 10 rats of each sex were administered 
1 ,2-dichloropropane in corn oil by gavage, 5 
days per week for 13 weeks, at doses of0,60, 125, 

250, 500, or I ,000 mg/ kg. Groups of lO mice of 
each sex were administered 0, 30, 60, 125,250, or 
500 mg/ kg on the same schedule. 

Animals were checked twice daily for mortal­
ity and signs of moribundity. Clinical signs were 
recorded daily. Those animals that were judged 
moribund were killed and necropsied. Each 
animal was given a weekly clinical examination, 
including palpation for tissue masses or swelling. 
Body weight data were collected weekly. 

At . the end of the 91-day studies, survivors 
were killed and necropsies were performed. The 
specimens examined histopathologically are 
listed in Table 1. Tissues were preserved in 10% 
neutral buffered formalin, embedded in paraf­
fin, sectioned, and stained with hematoxylin and 
eosin. 

TWO-YEAR STUDIES 


Study Design 
Groups of 50 female rats and groups of 50 

male and female mice were administered 1,2­
dichloropropane in corn oil by gavage, 5 days 
per week for 103 weeks, at doses ofO, 125, or 250 
mg/ kg. Groups of 50 male rats received doses of 
0, 62, or 125 mg/ kg on the same schedule. 

Source and Specifications of Test 
Animals 

Four- to six-week-old F344/ N rats and hybrid 
B6C3F1 (C57BL/6N x C3H/HeN MTV-) mice 
were obtained from Charles River Breeding 
Laboratories, observed for approximately 3 
weeks, and then assigned 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 B6C3FJ test animal. In mid­
1981, data were obtained that showed incompat­
ibility between the NIH C3H reference colony 
and the C3H colony from a carcinogenesis stud­
ies program supplier. hi August 1981, inbred 
parental lines of mice were further tested for 
genetic homogeneity via isozyme and protein 
electrophoregrams which demonstrate pheno­
type expressions of known genetic loci. 
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II. MATERIALS AND METHODS: TWO-YEAR STUDIES 


The CS7BL/ 6 mice were homogeneous at all 
loci tested. Eighty-five percent of C3H mice 
monitored were variant at one to three loci, indi­
cating some heterogeneity in the C3H line from 
this supplier. Nevertheless, the genome of this 
line is more homogeneous than those of ran­
domly bred stocks. 

Male mice from the C3H colony and female 
mice from the CS7BL/6 colony were used as 
parents for the hybrid B6C3F1 mice used in 
these studies. The influence of the potential 
genetic non-uniformity in the hybrid mice on the 
results of these studies is not known, but should 
not affect the validity of the studies since 
matched concurrent controls were included. 

Animal Maintenance 
Rats and mice were housed five per cage in 

polycarbonate cages covered with nonwoven 
polyester filter sheets (Table 1). Cages and bed­
ding were replaced twice per week. Feed and 
water were available ad libitum. 

The rats were housed in room SSO for quaran­
tine from April S, 1979 to April 30, 1979; the 
temperature range in that room was 21° to 23°C 
and the relative humidity was 30% to 7 4% during 
that time. Mice were housed in room S30 begin­
ning March 27, 1979, along with rats beginning 
April 30, 1979 until February 2, 1981; the 
temperature inroomS30fromMarch 27, 1981 to 
February 2, 1981 was in the range of20° to27°C 
92% of the time. The high extreme was 28°C 
(May 11 and 12, 1979), the low extreme was 
I8°C (July 17, 1980; August 12, 14, 16, and 17, 
1980; September 3 and 4, 1980). The relative 
humidity was in the range of32%to 77%for92% 
of the time. The high extreme was 80% (June 9, 
1979) and the low extreme was 21%(January21, 
1980, February 24 and 2S, 1980). The remaining 
animals were moved to room SSO for the last 3 
months of the study (February 2, 1981 to May 
26, 1981). The temperature in room SSO was 22° 
to 24°C for all readings; the relative humidity 
was 49% to 78% for all readings. 

Clinical Examinations and Pathology 
All animals were observed twice daily for mor­

tality and moribundity. Clinical signs were 
recorded daily. Body weights were recorded 
once per week for the first 13 weeks and then 
monthly thereafter. The mean body weight of 
each group was calculated by dividing the total 
weight of all animals in the group by the number 

of surviving animals in the group. Moribund 
animals and animals that survived to the end of 
the study were killed and necropsied. 

Examinations for grossly visible lesions were 
performed on major tissues or organs. Tissues 
were preserved in 10% neutral buffered for­
malin, embedded in paraffin, sectioned, and 
stained with hematoxylin and eosin. The tissues 
examined microscopically are listed in Table 1. 

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

When the pathology examination was com­
pleted, 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, target tissues, and tissues from 
a randomly selected 10% of the animals were 
evaluated by an experienced rodent pathologist. 
Slides of all target tissues and those on which the 
original and quality assurance pathologists dis­
agreed were submitted to the Chairperson of the 
Pathology Working Group (PWG) for evalua­
tion. Representative slides selected by the PWG 
Chairperson were reviewed in a blind fashion by 
the PWG's pathologists, who reached a consen­
sus and compared their findings with the original 
diagnoses. When conflicts were found, the PWG 
sent the appropriate slides and its comments to 
the original pathologist for review. (This proce­
dure has been described by Maron pot and Boor­
man, 1982.) The final diagnosis represents a 
consensus of contractor pathologists and the 
NTP Pathology Working Group. 

Data Recording and Statistical 
Methods 

Data on this experiment were recorded in the 
Carcinogenesis Bioassay Data System (Linhart 
eta!., 1974). The data elements include descrip­
tive information on the chemicals, animals, 
experimental design, clinical observations, sur­
vival, body weight, and individual pathologic 
results, as recommended by the International 
Union Against Cancer (Berenblum, 1969). 
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II. MATERIALS AND METHODS: TWO-YEAR STUDIES 


Survival Ana~vses-Probabilities of survival 
were estimated by the product-limit procedure 
of Kaplan and Meier (1958) and are presented in 
this report in the form of graphs. Animals were 
statistically censored as of the time that they died 
of other than natural causes or were found to be 
missing; animals dying from natural causes were 
not statistically censored. Statistical analyses for 
a possible dose-related effect on survival used 
the method of Cox (1972) 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 
analysis are two-sided. 
Incidence Data-The incidence of neoplastic or 
nonneoplastic lesions has been given as the ratio 
of the number of animals bearing such lesions at 
a specific anatomic site to the number of animals 
in which that site was examined. In most instan­
ces, the denominators included only those ani­
mals 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., lymphomas), the denomi­
nators consist of the numbers of animals 
necropsied. 

For the statistical analysis of tumor incidence 
data, two different methods of adjusting for 
intercurrent mortality were employed. Each 
used the classical methods for combining contin­
gency tables developed by Mantel and Haenszel 
(1959). Tests of significance included pairwise 
comparisons of high and low dose groups with 
controls and tests for overall dose-response 
trends. 
life Table Analyses-The first method of analy­
sis 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 proportions of 
tumor-bearing animals in the dosed and control 
groups were compared at each point in time at 

which an animal died with a tumor of interest. 
The denominators of these proportions were the 
total number of animals at risk in each group. 
These results, including the data from animals 
killed at the end of the study, were then com­
bined by the Mantel-Haen;zel method to obtain 
an overall P-value. This method of adjusting for 
intercurrent mortality is the life table method of 
Cox ( 1972) and of Tarone ( 1975). 
Incidental Analyses-The second method of 
analysis assumed that all tumors of a given type 
observed in animals dying before the end of the 
study were "incidental"; i.e., they were merely 
observed at necropsy 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 intervals: 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 actually necropsied during 
the time interval. The individual time interval 
comparisons were then combined by the pre­
viously described methods to obtain a single 
overall result. (See Peto et a!., 1980, for the 
computational details of both methods.) 
Trends and Pairwise Comparisons- In addition 
to these tests, one other set of statistical analyses 
was carried out and reported in the tables ana­
lyzing primary tumors: the Fisher exact test for 
pairwise comparisons and the Cochran-Armi­
tage linear trend test for dose-response trends 
(Armitage, 1971; Gart eta!., 1979). These tests 
were based on the overall proportion of tumor­
bearing animals. All reported P values for the 
tumor incidence analyses are one-sided. For 
studies in which there is little effect of compound 
administration on survival, the results of the 
three alternative analyses will generally be sim­
ilar. 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 

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 

Feed 

Bedding 

Water 

Cages 

Cage Filters 

Animals per Cage 

Animal Room Environment 

Other Chemicals on Test 
in Same Room 

Experimental Design 

Size of Test Group 

Fourteen-Day Studies 

F344/N rats; B6C3FJ mice 

Harlan Industries, 
(Indianapolis, IN) 

14 days 

6 weeks 

8 weeks 

Animals distributed to cages 
on a weight basis 

Ground Wayne Lab Blox® 

Aspen Bed® hardwood chips 

Glass bottles with rubber stoppers 
and stainless steel sipper tubes; 
changed twice weekly 

Polycarbonate 

Non-woven fiber filter 

Five 

Temperature and relative humidity 
not given. 12 hours of fluorescent 
light per day; 10 room air changes 
per hour 

Not stated 

5 males and 5 females of each 
species 

Thirteen-Week Studies 

F344/N rats; B6C3FJ mice 


Rats: Harlan Industries 

Mice: Charles River, (Portage, Ml) 


Rats: 18 days 

Mice: 33 days 


Rats: 7 to 8 weeks 

Mice: 15 weeks 


Rats: 20 to 21 weeks 

Mice: 28 weeks 


Same as 14-day study 


Wayne Lab Blox® meal 


Same as 14-day study 


Edstrom automatic watering system 

(Edstrom Industries, Waterford, WI) 


Same as 14-day study 


Same as 14-day study 


Five 


21°-27°C (mean temperature: 

22°C);I4%-79% relative humidity 

(mean: 41%); 12 hours of fluorescent 

light per day; 10 room air changes 

per hour 


None 


10 males and 10 females of each 

species 


Two-Year Studies 

F344/N rats; B6C3FJ mice 

Charles River 

Rats: 25 days 
Mice: 22 days 

7 to 9 weeks 

Ill to 113 weeks 

Animals were assigned to cages 
and test groups according to 
table of random numbers 

Same as 13-week study 

Same as 14-day study 

Same as 13 week study 

Same as 14-day study 

Same as 14-day study 

Five 

18°-28° C (mean temperature: 
23°C); 20%-80% relative 
humidity; 12 hours of 
fluorescent light per day; 
12 room air changes per hour 

None 

50 males and 50 females of each 
species 



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

Experimental Design 

Dose 

Duration of Dosing 

Type and Frequency of 
Observations 

Necropsy and Histological 
Examination 

Fourteen-Day Studies 

0, 125, 250, 500, 1,000, or 
2,000 mg/ kg body weight in 
corn oil by gavage (dose volume: 
3 ml/ kg body weight) 

14 consecutive days 

Observed twice daily for clinical 
signs of toxicity; initial and final 
individual body weights recorded 

Necropsies performed on all animals; 
no histopathologic examination 
performed 

Thirteen-Week Studies 


Rats: 0, 60, 125, 250, 500, or I ,000 

mg/ kg body weight in corn oil by 

gavage (dose volume: 3 ml/kg) 


Mice: 0, 30, 60, 125, 250, or 

500 mg/ kg body weight in corn oil 

by gavage (dose volume: 3 ml/kg) 


13 weeks (5 days per week) 


Observed twice daily for clinical 

signs of toxicity; individual animal 

weights measured weekly 


Necropsies performed on all animals; 

following tissues examined in control, 

500, and I ,000 mg/ kg groups of rats 

and in control and 500 mgj kg groups 

of mice: tissue masses, gross lesions, 

mandibular and mesenteric lymph nodes, 

mammary gland, salivary gland, 

sternebrae, thymus, trachea, lungs and 

bronchi, thyroid, parathyroid, 

esophagus, stomach, small intestine, 

colon, liver, pancreas, gall bladder 

(mice), spleen, kidneys, adrenal, 

urinary bladder, prostate/testes or 

ovaries/uterus, brain, pituitary, 

abnormal lymph nodes, spinal cord, 

and skin 


Two-Year Studies 

Rats: female - 0, 125 or 250 mg/ kg 
male - 0, 62, or 125 mg/ kg body 
weight by gavage (dose volume: 3 
mljkg body weight) 

Mice: 0, 125, or 250 mg/kg body 
weight in corn oil by gavage 
(dose volume: 3 mljkg body weight) 

103 weeks (5 days per week) 

Observed twice daily for mortality 
and moribundity; weighed once 
weekly for first 13 weeks 
and then monthly thereafter 

Necropsies performed on all 
animals; following tissues exam­
ined in all groups: tissue masses, 
gross lesions, abnormal lymph 
nodes, mandibular and mesenteric 
lymph nodes, mammary gland, 
salivary gland, bone marrow, 
thymus, trachea, larynx, lungs 
and bronchi, heart, thyroid, 
parathyroid, esophagus, stomach, 
intestine, colon, liver, gall 
bladder (mice only), pancreas, 
spleen, kidneys, adrenals, 
urinary bladder, prostate/testes 
or ovaries/uterus, brain, 
pituitary, skin, cos:ochondral 
junction 



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

Chemical/ Vehicle Mixture 

Preparation 

Maximum Storage Timr 

Storage Conditions 

Fourteen-Day Studies 

I ,2-Dichloropropane (99.4% pure) 
and corn oil were mixed in a ground 
glass stoppered graduate cylin­
der by manual inversion; lower 
doses were made by serial dilu­
tion of the high dose formulation 

One week 

4°C in brown glass bottles, 
protected from light 

Thirteen-Week Studies 

Same as 14-day study 

One week 

4°C in brown glass bottles, 
protected from light 

Two-Year Studies 

I ,2-Dichloropropane formulations 
were prepared with corn oil on a 
weight/volume basis 

10 days 

0°±5°C in brown glass bottles, 
protected from light 



III. RESULTS 

RATS 

FOURTEEN-DAY STUDIES 

THIRTEEN-WEEK STUDIES 

TWO-YEAR STUDIES 

Body Weights and Clinical Signs 

Survival 

Pathology and Statistical Analyses of Results 

MICE 

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-FOURTEEN-DAY STUDIES 

FOURTEEN-DAY STUDIES 

All rats receiving 2,000 mgl kg died during the At necropsy the renal medullae were red in 4 I5 
study (Table 2). Final mean body weight relative males and 5I5 females receiving 2,000 mgl kg but 
to controls was depressed 14% to 15% in the not in rats receiving lower doses. However, his­
surviving high dose (I ,000 mgl kg) groups of topathology was not performed on any tissues in 
rats. the 14 day studies. 

TABLE 2. 	SURVIVAL AND MEAN BODY WEIGHTS OF RATS ADMINISTERED 
1,2-DICHLOROPROPANE BY GAVAGE FOR 14 DAYS 

Final Body 

Dose 
Mean Body Weights (grams) Weights Relative 

to Controls (c) 

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

MALES 

0 5;5 114.0 ± 3.5 167.7 ± 6.2 53.7 ± 3.0 
125 4/5 113.7 ± 5.0 150.8 ± 4.9 37.1 ± 3.0 - 10 
250 5!5 114.8 ± 3.0 150.2 ± 4.7 35.4 ± 2.6 - 10 
500 5!5 114.6 ± 2.9 144.6±5.1 30.0 ± 2.4 - 14 

1000 5;5 114.7 ± 3.2 144.8±5.1 30.1 ± 3.2 - 14 
2000 0!5 (d) (d) (d) 

FEMALES 

0 5/5 94.8 ± 6.0 122.9 ± 8.2 28.1 ± 2.7 
125 5/5 97.5 ± 9.0 120.0 ± 7.9 22.5 ± 2.0 - 2 
250 5!5 95.5 ± 4.9 116.3 ± 5.9 20.8 ± 1.2 - 5 
500 5!5 96.6 ± 4.2 112.9 ± 5.4 16.3 ± 1.3 - 8 

1000 5!5 95.3 ± 4.6 105.0 ± 4.8 9.7 ± 3.0 - 15 
:woo 0!5 (d) (d) (d) 

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

(h) 	Mean weight change of the survivors of the group± standard error of the mean. 
(c) 	Final weight of the dosed survivors relative to the survivors of the controls 1:1 

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

Final Weight (Control Group) 
(d) 	No data are presented due to the 100% mortality in this group. 

I ,2-Dichloropropane 	 26 



III. RESULTS: RATS-THIRTEEN-WEEK STUDIES 

THIRTEEN-WEEK STUDIES 

All male and female rats receiving 1 ,000 ing 1,000 mg/ kg. Hepatic fatty changes and cen­
mg/ kg and 5I 10 males receiving 500 mg/ kg died trilobular necr'osis were observed in 2/ 10 
before the necropsy (Table 3). Final mean body females receiving 1,000 mg/ kg. 
weights relative to those of controls were Doses of 62 and 125 mg/ kg were set for males 
depressed 16% in males and 8% in females that and 125 and 250 mg/ kg for females in the 2-year 
received 500 mg/ kg. studies based on the short-term studies and 

The liver was the target of non-neoplastic because of the concern about the cumulative 
lesions in the high dose rats from the 13 week adverse effects which had been observed in 
study. Centrilobular congestion of the liver· bioassays of other short-chain chlorinated 
occurred in 5/10 males and 2/10 females receiv- hydrocarbons. 

TABLE 3. 	 SURVIVAL AND MEAN BODY WEIGHTS OF RATS ADMINISTERED 

1,2-DICHLOROPROPANE BY GAVAGE FOR 13 WEEKS 


Final Body 

Mean Body Weights (grams) Weights Relative 
Dose to Controls (c) 

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

MAtES 

0 10/10 135.7 ± 2.8 300.1 ± 7.8 164.4 ± 5.9 
60 10/10 136.6 ± 2.7 334.3 ± 7.7 197.7 ± 6.1 + II 

125 10/10 135.0 ± 2.8 308.2 ± 8.3 173.2 ± 7.6 + 3 
250 10/10 136.4 ± 2.8 297.7 ± 4.0 161.3 ± 3.7 - I 
500 5/ 10 135.7 ± 4.9 252.4 ± 14.7 116.7 ± 12.8 - 16 

1000 0/10 (d) (d) (d) 

FEMALES 

() 10/10 100.7 ± 2.1 188.2 ± 2.9 87.5 ± 2.2 
oo 10/10 100.9± 1.9 191.5 ± 3.7 90.6 ± 2.5 + 2 
1~5 10/10 100.9 ± 1.7 191.2 ± 3.7 90.3 ± 2.8 + 2 
250 lO! 10 100.9 ± 2.2 183.7 ± 4.5 82.8 ± 3.4 - 2 
500 10' 10 101.0±1.8 173.3 ± 3.0 72.3 ± 2.7 - 8 

1000 0• 10 (d) (d) (d) 

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

(h) 	Mean weight change of the survivors of the group± standard error of the mean. 
(c) 	Final weight of the dosed survivors relative to the survivors of the controls 1:1 


Final Weight (Dosed Group) - Final Weight (Control Group) 

)( 	 100 

Final Weight (Control Group) 
(d) 	No data are presented due to the 100% mortality in this group. 
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III. RESULTS: RATS-TWO-YEAR STUDIES 

TWO-YEAR STUDIES 

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

weights of dosed rats ofeach sex were lower than 
those of the controls (Figure I, and Appendix E, 
Table El). The depressions in mean body 
weights were dose related. Final body weights 
for low dose males and females were 5% less than 
control values, whereas the high dose male body 
weights were 14% lower and the high dose female 
body weights were decreased 24% compared to 
controls. 

Survival 
Estimates of the probabilities of survival of 

male and female rats administered 1 ,2-dichloro­
propane in corn oil at the doses of these studies, 
and those of the vehicle controls, are shown by 
Figure 2. The survival of high dose female rats 
was less than that observed for the vehicle con­
trols and low dose group (P<O.OOI). The large 
numbers of females killed around the ninety­
fourth week of the study were the result of both 
spontaneous deaths and of the sacrifice of mori­
bund animals. No other significant differences in 
survival were observed. 

Survival was adversely affected in the high 
dose female rats but not in the low dose female or 
male rats. In male rats, 39/50 (78%) of the vehi­
cle controls, 42/50 (84%) of the low dose, and 
41 I50 (82%) of the high dose group lived to the 
end of the study at 105-108 weeks. In female rats, 
37/50 (74%) of the vehicle controls, 43/50 (86%) 
of the l?w dose, and 16/50 (32%) of the high dose 
group lived to the end of the study. The survival 
incidences include one low dose male, one high 
dose male, one control female, and one low dose· 
female that died during the termination of the 
study. For purposes of statistical analysis these 
animals have been pooled with those killed at the 
end of the study. 

Pathology and Statistical Analyses 
of Results 

Histopathologic findings on neoplasms in rats 
are summarized in Appendix A, Tables AI 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 selected tumors in 
control animals are listed in Appendix F. 
Appendix G, Tables GI and 02, contain the 
statistical analyses of those primary tumors that 
occurred with a11 incidence 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 G (foot­
notes). 

Because of the reduced survival in high dose 
female rats, the statistical procedures that adjust 
for intercurrent mortality (life table and inciden­
tal tumor tests) were regarded as more meaning­
ful than the "unadjusted" analysis in the 
evaluation of tumor incidence data in female 
rats. 

Mammary Gland: Mammary gland hyperpla­
sia was increased in the low dose female rats 
(controls, 10/50; low dose, 20/50) but, perhaps 
due to poor survival and the increased incidence 
of adenocarcinoma, there was only one high 
dose animal with mammary hyperplasia ( 1/50). 
Adenocarcinoma was increased in female rats 
with a significant positive trend, and the inci­
dence in the high dose group was significantly 
higher than that in the vehicle controls (Table 4). 
The overall incidence of fibroadenomas occurred 
with a significant negative trend and decrease in 
the high dose group by the Cochran-Armitage 
test, but these decreases were not statistically 
significant when survival differences were taken 
into account (life table and incidental tumor 
tests). Neither tumor was observed in significant 
proportions in male rats. 

Uterus: Endometrial stromal polyps occurred 
with a statistically significant positive trend (life 
table test; Table 5), but the incidence was not 
significantly increased in low or high dose 
groups. 

Thyroid: Follicular cell carcinomas were 
found in two low dose female rats that were 
killed at the end of the study. These tumors were 
not seen in control or high dose females and were 
not significantly increased in the low dose group. 
The historical incidence of follicular cell carci­
noma in controls is II ISO (0.7%) from this labor­
atory and the interlaboratory value is only 2/859 
(0.2%) (Appendix F, Table F6). 
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TABLE 4. ANALYSIS OF MAMMARY GLAND TUMORS IN FEMALE RATS 

Vehicle 125 250 
Control mg/kg mg/kg 

Adenocarcinoma 
Overall Rates I 50 (2o/c) 2/50 (4%) 5/50 (10%) 
Adjusted Rates 2. 7o/c 4.7% 26.7% 
Terminal Rates I 37 (39'() 2j43 (5%) 4/16 (25%) 
Life Table Test P=0.005 P=0.552 P=O.OI2 
Incidental Tumor Test P=O.Oll P=0.552 P=O.OI8 

Cochran-Armitage Trend Test P=0.060 

Fisher Exact Test P=0.500 P=0.102 


Fibroadenoma 
Overall Rates 15/50 (30%) 20/50 ( 40o/c) 7j50 (14%) 
Adjusted Rates 39 .4o/c 46.5% 37.0% 
Terminal Rates 14/37 (38%) 20/43 (47%) 5;16(31%) 
Life Table Test P=0.441 P=0.381 P=0.561 
Incidental Tumor Test P=0.490N P=0.383 P=0.406N 
Cochran-Armitage Trend Test P=0.047N 
Fisher Exact Test P=0.201 P=0.045N 

TABLE 5. ANALYSIS OF UTERINE TUMORS IN FEMALE RATS (a) 

Vehicle 125 250 
Control mg/kg mg/kg 

-----· 

Endometrial Stromal Polyp 
Overall Rates 10.'50 (20S"i) 17;49 (35%) 11/50(22%) 
Adjusted Rates 25.lo/r 37.5% 45.6% 
Terminal Rates 8 37 (22o/r) 14/42 (33%) 6/16 (38%) 
Life Table Test P=0.024 P=O.I74 P=0.051 
Incidental Tumor Test P=0.253 P=O.IJ3 P=0.256 
Cochran-Armitage Trend Test P=0.454 
Fisher Exact Test P=0.078 P=0.500 

(a) 	One control female rat with an endometrial stromal polyp also had an endometrial stromal sarcoma; an 
endometrial stromal sarcoma was also observed in an additional low dose animal. 

Stomach or Forestomach: Squamous cell 
papillomas were found in two high dose female 
rats. The lesions were not significantly increased 
compared to controls. Squamous cell papillo­
mas or carcinomas have been observed in only 
31870 (0.3%) corn-oil dosed controls from this 
program and in 0/ 149 (0%) controls at this test ­
ing facility. (Appendix F, Table F3). 

Liver: Nonneoplastic liver lesions were 
increased in female rats treated with 1,2­
dichloropropane. Foci of clear cell change were 

found at an increased incidence in dosed female 
rats (vehicle controls: 3150, 6%; low dose, 5150, 
10%; high dose, ll I50, 22%). Necrosis (focal and 
centrilobular combined) occurred at increased 
incidences in high dose females (vehicle control, 
2150, 4%; low dose, l I 50, 2%; high dose, 12150, 
24%). No increases in liver tumors were observed 
in male rats (control, 3150, 6%; low dose, 3150, 
6%; high dose, 2/50, 4%) or in dosed female rats 
(1 	 neoplastic nodule in a control female). 
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III. RESULTS: RATS-TWO-YEAR STUDIES 


Pancreas: Islet cell carcinomas occurred with 
a positive trend in male rats (Table 6). However, 
the incidence of adenomas was greatest in con­
trols and the combined incidence of adenomas 
or carcinomas was not different among groups. 
These tumors were not observed in female rats. 
The historical rates for these lesions in males at 

this laboratory are 9 I 146 (6%) for adenomas and 
41 146 (3%) for carcinomas. The interlaboratory 
rates in males for adenomas and carcinomas are 
381876 (4.3%) and 221876 (2.5%) for adenomas 
and carcinomas, respectively (Appendix F, 
Table F9). 

TABLE 6. ANALYSIS OF PANCREATIC ISLET CELL TUMORS IN MALE RATS 

Islet Cell Adenoma 

Overall Rates 

Adjusted Rates 

Terminal Rates 

Life Table Test 

Incidental Tumor Test 

Cochran-Armitage Trend Test 

Fisher Exact Test 


Islet Cell Carcinoma 

Overall Rates 

Adjusted Rates 

Terminal Rates 

Life Table Test 

Incidental Tumor Test 

Cochran-Armitage Trend Test 

Fisher Exact Test 


Islet Cell Adenoma or Carcinoma 

Overall Rates 

Adjusted Rates 

Terminal Rates 

Life Table Test 

Incidental Tumor Test 

Cochran-Armitage Trend Test 

Fisher Exact Test 


Pituitary: The increased incidence of adeno­
mas in low dose females was statistically signifi­
cant by the Fisher exact test (Table 7). However, 
this increase was not statistically significant 
when survival differences were taken into 
account (life table and incidental tumor tests). 
The incidence of pituitary carcinomas was 
greater in the control female rats than in the low 
dose female rats. The combined incidences of 
adenomas and carcinomas were not significantly 
increased in the treated groups. 

Adrenal Glands: Pheochromocytomas occurred 
in male rats with a negative trend (Table 8). No 

Vehicle 62 125 
Control mg/kg mg/kg 

4/48 (80(.) lj50 (2%) 3! 50 (6%) 
10.5% 2.4% 6.9% 
4/38 (II%) lj42 (2%) 2/41 (5%) 
P=0.379N P=0.151N P=0.461N 
P=0.382N P=0.151N P=0.465N 
P=0.393N 

P=O.J68N P=0.477N 

0/48 (Oo/r) 0/50(0%) 3/50 (6%) 
O.Oo/r 0.0% 7.3% 
0/38 (Oo/r) 0/42 (0%) 3;41 (7%) 
P=0.040 P=O.I35 
P=0.040 P=O.I35 
P=0.039 

P=O.I29 

4 48 (8?0 I /50 (2o/r) 6/50 (12%) 
10.5Si 2.4% 14.10( 
4; 38 (I lSi) 1/42 (2o/r) 5/41 (12%) 
P=0.316 P=O.ISIN P=0.416 
P=0.314 P=O.JSIN P=0.4 r3 
P=0.301 

P=O.I68N P=0.397 

significant differences were observed between 
dosed and control groups for the combined inci­
dence of pheochromocytoma or malignant 
pheochromocytoma. 

Spleen: Hemosiderosis (control, 0I50, 0%; 
low dose, 0150, 0%; high dose, 20147, 43%) and 
hematopoiesis (control, 1I50, 2%; low dose, 
1150, 2%; high dose, 7147, 15%) were seen at 
higher incidences in high dose female rats. 
Review of the slides for the incidence and sever­
ity of these lesions by NTP pathologists indi­
cated that there may have been only a slight 
increase in hemosiderosis in the high dose female 
rats and no increase in hematopoiesis. 
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TABLE 7. ANALYSIS OF PITUITARY TUMORS IN FEMALE RATS 

125 250 
mg/kg mg/kg 

26. so (52%) 10/46 (22%) 
55.301 46.90( 
22/43 (Sio/r) 6/16 (38%) 
P=O.I22 P=0.312 
P=0.093 P=0.503N 

P=0.040 P=O.I68N 

2 50 (4Sil 0•46(0!() 
4.7f/( O.OSi 
2 43 (5Sil 0! 16 (00·1) 
P=0.431 N P=0.301N 
P=0.431N P=0.301N 

P=0.490N P=O.I33N 

28/50 (56%) 10/46 (22%) 
59.6% 46.9% 
24/43 (56%) 6/ 16 (38%) 
P=O.I87 P=0.484 
P=O.I51 P=0.323N 

P=0.065 P=O.OS7N 

RATS 

62 125 
mg/kg mg/kg 

5/49 (10%) 5/50 (10%) 
11.7% 11.8% 
4/41 (10%) 4/41 (10%) 
P=0.069N P=0.071N 
P=0.071N P=0.071N 

P=0.093N P=0.086N 

5/49 (10%) 7/50 (14%) 
11.7% 16.6% 
4/41 (10%) 6/41 (15%) 
P=0.069N P=0.185N 
P=0.071N P=O.l85N 

P=0.093N P=0.218N 

Adenoma 
Overall Rates 
Adjusted Rates 
Terminal Rates 
Life Table Test 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Carcinoma 
Overall Rates 
Adjusted Rat(:s 
Terminal Rates 
Life Table Test 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Adenoma or Carcinoma 
Overall Rates 
Adjusted Rate:s 
Terminal Rates 
Life Table Test 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

TABLE 8. ANALYSIS OF ADRENAL TUMORS IN M~LE 

Pheochromocytoma 
Overall Rates 
Adjusted Rates 
Terminal Rates 
Life Table Test 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Vehicle 

Control 


16 49 (330() 
40.6£.:1 
14 37 (.~~;<''() 

P=O.IS7 
P=0.453N 
P=O.I72N 

3 49 (6C'() 
X.lr; 
3 37 (XC() 
P=O.Il\31'\ 
P=O.I X3N 
P=O.OX9N 

19 49 (39o/r) 
4X.YY! 
17 37 (460i) 
P=0.292 
P=0.282N 
P=0.062N 

Pheochromocytoma or Pheochromocytoma, Malignant 

Vehicle 

Control 


11/50 (22%) 
28.2% 
11/39 (28%) 
P=0.046N 
P=0.046N 
P=0.057N 

Overall Rates 
Adjusted Rates 
Terminal Rates 
Life Table Test 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

11/50 (22%) 
28.2% 
11/39 (28%) 
P=O.l41N 
P=0.141N 
P=O.l66N 
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III. RESULTS: MICE-FOURTEEN-DAY STUDIES 

FOURTEEN-DAY STUDIES 

All male mice receiving l ,000 or 2,000 mgl kg Renal medullae were red in all mice receiving 
and all female mice receiving 2,000 mgl kg died 2,000 mgl kg, in 3 I 5 males receiving 500 mgl kg, 
(Table 9). Three of five males receiving 500 in 3 I5 females receiving I ,000 mgl kg and in I I 5 
mgl kg and 415 females receiving I ,000 mgl kg females in each of the 125, 250, and 500 mg/ kg 
also died. Me~n body weights of surviving mice groups. No other compound-related effects were 
were not adversely affected by administration of observed at necrospy. No histopathology was 
l ,2-dichloropropane. performed on any tissues in this study. 

TABLE 9. 	 SllRVIVAL AND MEAN BODY WEIGHTS OF MICE ADMINISTERED 

1,2-DICHLOROPROPANE BY GAVAGE FOR 14 DAYS 


Final Body 
Weights Relative 

Dose to Controls (c) 

(m~/k~) Survival (a) Initial Final Change (b) (Percent) 

Mean Body Weights (grams) 

MALES 

0 5!5 21.7±0.6 24.6 ± 0.5 2.9 ± 0.5 
125 5!5 22.3 ± 0.3 25.6 ± 0.7 3.3 ± 0.5 + 4.1 
250 5!5 22.5 ± 0.4 25.6 ± 0.5 3.1 ± 0.2 + 4.1 
500 2,5 23.2 ± 0.0 27.7 ± 0.3 4.5 ± 0.3 + 12.6 

1000 0!5 (d) (d) (d) 

2000 0!5 (d) (d) (d) 


FEMALES 

0 5!5 18.1 ± 0.3 19.6 ± 0.5 1.5 ± 0.2 
125 5!5 18.4 ± 0.4 19.9 ± 0.3 1.5 ± 0.3 + 1.5 

250 5;5 18.3±0.5 21.2±0.7 2.9 ± 0.4 + 8.2 

500 5 5 18.5 ± 0.5 21.5±0.4 3.0 ± 0.3 + 9.7 
1000 I/ 5 18.8±0.0 21.7±0.0 2.9 ± 0.0 + 10.7 
2000 0;5 (d) (d) (d) 

(a) 	!\:umber surviving; number initially in the group. All calculations are based on those animals surviving to 
the end of the study. 

(h) Mean weight change of the survivors of the group± standard error of the mean. 

(<) Final weight of the dosed survivors relative to the survivors of the controls c 


Final 	Weight (Dosed Group)- Final Weight (Control Group) 
100 

Final Weight (Control Group) 
(d) 	No data is presented due to the 100% mortality in this group. 
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III. RESULTS: MICE-THIRTEEN-WEEK STUDIES 

THIRTEEN-WEEK STUDIES 

One male receiving 60 mg/ kg died during the 250 or 500 mg/ kg compared to controls. No 
1st week of the study, and a female receiving 500 compound-related histopathologic effects were 
mg/ kg died during the 12th week. Mean body recorded. 
weight changes among males were not dose­ The dosages selected for the 2-year studies 
related (Table 10). Body weights were depressed were 125 and 250 mg/ kg and the selection was 
4% to 5% for males that received 30 or 500 based on the lack of mortality and marginal 
mg/ kg and 3% to 4% for females that received body weight differences in the 13-week studies. 

TABLE 10 SURVIVAL AND MEAN BODY WEIGHTS OF MICE ADMINISTERED 
1,2-DICHLOROPROPANE BY GAVAGE FOR 13 WEEKS 

Final Body 

Dose 
Mean Body Weights (grams) Weights Relative 

to Controls (c) 

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

MALES 

0 I0/10 27.5 ± 0.5 36.1 ± 0.6 8.6 ± 0.3 
30 10/10 27.4 ± 0.5 34.5 ± 1.1 7.1 ± 0.8 - 4.4 
60 9/10 27.5 ± 0.4 35.6 ± 0.5 8.1 .± 0.3 - 1.4 

125 10/10 27.5 ± 0.4 35.7 ± 1.0 8.2 ± 0.7 -1.1 
250 10/10 27.2 ± 0.5 36.2 ± 0.7 9.0 ± 0.6 + 0.3 

500 10/10 27.1 ± 0.4 34.3 ± 0.6 7.2 .± 0.4 -5.0 

FEMALES 

0 10/10 21.8 ± 0.3 28.1 ± 0.9 6.3 ± 0.8 
30 10/10 21.6 ± 0.4 27.8 ± 0.6 6.2 ± 0.4 - 1.1 
60 I0/10 21.9 .± 0.4 28.0 ± 0.6 6.1 .± 0.7 -0.4 

125 10/10 22.0 ± 0.5 28.1 ± 0.8 6.1 ±0.5 0 
250 10/10 22.1 ± 0.5 27.2 ± 0.6 5.1 ± 0.4 - 3.2 
500 9( 10 22.0 .± 0.4 27.1 ± 0.6 5.1 .t. 0.3 -3.6 

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

(h) 	Mean weight change of the survivors of the group± standard error of the mean. 
(r) 	Final weight of the dosed survivors relative to the survivors of the controls = 

Final Weight (Dosed Group)- Final Weight (Control Group) 
)( 	 100 

Final Weight (Control Group) 
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III. RESULTS: MICE-TWO-YEAR STUDIES 


TWO-YEAR STUDIES 


Body Weights and Clinical Signs 
Mean body weights of treated and vehicle con­

trol mice were comparable(Figure 3 and Appen­
dix E, Table E2). No compound-related clinical 
signs were recorded. 

Survival 
Estimates of the probabilities of survival of 

male and female mice administered I ,2­
dichloropropane in corn oil at the doses of these 
studies, and those of the vehicle controls, are 
shown in Figure 4. The survival of high dose 
female mice was less than that of the vehicle 
control group (P=0.035). In male mice, 35/50 
(70%) of the vehicle controls, 33/50 (66%) of the 
low dose, and 35I50 (70%) of the high dose 
group lived to the termination period of the 
study at 105-107 weeks. In female mice, 35/50 
(70%) of the vehicle controls, 29/50 (58%) ofthe 
low dose, and 26/50 (52%) of the high dose 
group lived to the termination period of the 
study at 105-107 weeks. The survival incidences 
include one control male, one low dose male, one 
control female, and two high dose females that 
died during the termination of the study. For 
statistical purposes, these animals have been 
pooled with those killed at the end of the study. 
The decreased survival of the female mice may 
have been in part related to infections. In female 
mice which died before the end of the study, 5/11 
controls, 9/14 low dose, and 14/22 high dose 
females had inflammation of the reproductive 
tract. 

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 summarized in Appendix D, Tables 
Dl and 02. Historical incidences of tumors in 
control animals are listed in Appendix F. 
Appendix G, Tables G3 and G4, 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 discussed in Chapter II (Data Recording and 
Statistical Methods) and Appendix G (foot­
notes). 

Liver: I ,2-Dichloropropane caused non­
neoplastic liver lesions in male mice. Hepatocy­
tomegaly occurred at increased incidences in 
dosed male mice (vehicle control, 3/50, 6%; low 
dose, 5/49, 10%; high dose, 15/50, 30%). 
Hepatic necrosis (focal, NOS, and centrilobular 
combined) was increased in dosed males (vehicle 
controls, 2/50, 4%; low dose, 5/49, 10%; high 
dose, I 0/50, 20%). These lesions did not occur at 
increased incidences in dosed female mice. 

Liver tumors were increased in treated male 
and female mice. Liver adenomas occurred with 
positive trends in male and female mice. The 
tumor incidences in high dose males and in low 
and high dose females were significantly higher 
than those in the controls (Tables I I and 12). 
The dosed animals had slightly higher incidences 
of carcinoma but they were not significantly 
increased. The historical incidence of liver ade­
nomas in B6C3F1 mice in the performing labor­
atory is 22/149, 14.7% for males and 8/148,5.4% 
for females (Appendix F, Tables Fl and F2). 

Thyroid: Two high dose female mice had fol­
licular cell carcinomas. No follicular cell carci­
nomas were observed in the control or low dose 
female mice. The historical rate at this labora­
tory for carcinoma is 0/139 (0%), the interlabor­
atory rate is 3/818 (0.4%)(Appendix F, Table 
F7). The combined incidence of follicular cell 
adenomas or carcinomas in the high dose group 
was significantly higher than that in the controls 
but no adenomas or carcinomas were observed 
in the low dose female mice (Table 13). The 
historical incidence of thyroid follicular cell ade­
nomas or carcinomas combined is 2/139 ( l %) at 
this laboratory and the interlaboratory rate is 
31/818 (3.8%) (Appendix F, Table F7). These 
tumors did not occur in male mice at statistically 
significant incidences; one male in the high dose 
group had follicular cell adenoma and another 
had follicular cell carcinoma. 
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TABLE 11. ANALYSIS OF LIVER TUMORS IN MALE MICE 

Adenoma 
Overall Rates 
Adjusted Rates 
Terminal Rates 
Life Table Test 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Carcinoma 
Overall Rates 
Adjusted Rates 
Terminal Rates 
Life Table Test 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Adenoma or Carcinoma 
Overall Rates 
Adjusted Rates 
Terminal Rates 
Life Table Test 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Vehicle 

Control 


7/50 (14%) 
20.0% 
7/35 (20%) 
P=O.Oll 
P=O.OlO 
P=0.012 

11/50 (22%) 
28.1% 
8/35 (23%) 
P=0.213 
P=0.358 
P=O.l61 

18/50 (36%) 
46.7% 
15/35 (43%) 
P=0.006 
P=0.008 
P=0.002 

TABLE 12. ANALYSIS OF LIVER TUMORS IN FEMALE MICE 

Adenoma 
Overall Rates 
Adjusted Rates 
Terminal Rates 
Life Table Test 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Carcinoma 
Overall Rates 
Adjusted Rates 
Terminal Rates 
Life Table Test 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Adenoma or Carcinoma 
Overall Rates 
Adjusted Rates 
Terminal Rates 
Life Table Test 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Vehicle 
Control 

1/50 (2%) 
2.9% 
1/35 (3%) 
P=0.036 
P=0.036 
P=0.090 

1/50 (2%) 
2.9% 
1/35 (3%) 
P=0.080 
P=0.103 
P=O.l33 

2/50 (4%) 
5.7% 
2/35 (6%) 
P=0.006 
P=0.008 
P=0.025 

125 250 
mg/kg mg/kg 

10/50 (20%) 17/50 (34%) 
28.8% 45.5% 
9/33 (27%) 15/35 (43%) 
P=0.248 P=O.Ol7 
P=0.213 P=0.023 

P=0.298 P=0.017 

17/50 (34%) 16/50 (32%) 
41.9% 37.3% 
10/33 (30%) 9/35 (26%) 
P=0.132 P=0.226 
P=0.226 P=0.337 

P=O.l33 P=O.l84 

26/50 (52%) 33/50 (66%) 
62.9% 74.7% 
18/33 (55%) 24/35 (69%) 
P=0.069 P=0.007 
P=O.IOI P=O.OJO 

P=0.079 P=0.002 

125 250 
mg/kg mg/kg 

5!50 (10%) 5/50 (10%) 
17.2% 19.2% 
5j29 (17%) 5/26 (19%) 
P=0.064 P=0.047 
P=0.064 P=0.047 

P=O.l02 P=O.l02 

3/50(6%) 4/50 (8%) 
9.7% 12.6% 
2/29 (7%) 2/26 (8%) 
P=0.238 P=0.117 
P=0.245 P=0.147 

P=0.309 P=O.I81 

8/50 (16%) 9/50 (18%) 
26.4% 30.8% 
7/29 (24%) 7/26 (27%) 
P=0.022 P=0.008 
P=0.023 P=O.OlO 

P=0.046 P=0.026 
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TABLE 13. ANALYSIS OF FOLLICULAR CELL TUMORS OF THE THYROID IN FEMALE MICE 

Vehicle 125 250 
Control mg/kg mg/kg 

Adenoma 
Overall Rates 1/48 (2%) 0/45 (0%) 3/46 (7%)(a) 
Adjusted Rates 2.9% 0.0% 12.5% 
Terminal Rates 1/34 (3%) 0/27 (0%) 3/24 (13%) 
Life Table Test P=O.llO P=0.546N P=O.l89 
Incidental Tumor Test P=O.IIO P=0.546N P=O.I89 
Cochran-Armitage Trend Test P=O.I68 
Fisher Exact Test P=0.516N P=0.292 

Carcinoma 
Overall Rates 0/48(0%) 0/45 (0%) 2/46 (4%) 
Adjusted Rates 0.0% 0.0% 2.3% 
Terminal Rates 0/34 (0%) 0/27 (0%) 2/24 (8%) 
Life Table Test P=0.065 (b) P=O.l65 
Incidental Tumor Test P=0.065 (b) P=O.l65 
Cochran-Armitage Trend Test P=0.093 
Fisher Exact Test (b) P=0.237 

Adenoma or Carcinoma 
Overall Rates 1/48 (2%) 0/45 (0%) 5/46(11%) 
Adjusted Rates 2.9% 0.0% 20.8% 
Terminal Rates 1/34 (3%) 0/27 (0%) 5/24 (21%) 
Life Table Test P=O.Ol5 P=0.546N P=0.040 
Incidental Tumor Test P=0.015 P=0.546N P=0.040 
Cochran-Armitage Trend Test P=0.034 
Fisher Exact Test P=0.516N P=0.092 

(a) Includes one animal with a cystadenoma, NOS. 

(b) No statistical analyses were done because no tumors were observed in control or low dose groups. 

Forestomach: Acanthosis of the surface epi­
thelium in the forestomach occurred at increased 
incidences in high dose males and low and high 
dose females: males-vehicle control, 0 /50; low 
dose, 0/48; high dose, 2/49, 4%; females­
vehicle control, 0/50; low dose, 5/50, 10%; high 
dose, 4/50, 8%. Squamous cell papillomas 
occurred in dosed male and female mice: 
males-vehicle control, 0 /50; low dose, 1/48, 
2%; high dose, 3/49, 6%; females-vehicle con­
trol, 0/50; low dose, 2/50, 4%; high dose, 2/50, 
4%. One high dose female mouse had a squa­
mous cell carcinoma. The historical incidence 
for squamous cell papillomas at this laboratory 
is 0/146 for males and 0/147 for females; the 
interlaboratory rates are 2/855 (0.2% males) and 
3/879 (0.3% females) (Appendix F, Tables F4 
and FS). 

Multiple Organs: Suppurative inflammation 
was found in the ovary, uterus, or multiple 

organs of 5/11 vehicle control, 9jl4low dose, 
and 14/22 high dose female mice that died before 
the end of the study. 

Lung: AlveolarI bronchiolar adenomas and 
alveolar; bronchiolar adenomas or carcinomas 
(combined) occurred in female mice with statisti­
cally significant negative trends (Table 14). The 
incidence of adenomas in the low dose group was 
significantly lower than that of the controls. 
These tumors were not observed at significant 
incidences in male mice. 

Integumentary System: Fibromas or fibrosar­
comas of the subcutaneous tissue and fibromas 
or fibrosarcomas of the skin or subcutaneous 
tissue occurred with significant negative trends 
in male mice (Table 15). The incidences in the 
high dose group were significantly lower than 
those in the controls. 
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TABLE 14. ANALYSIS OF LUNG TUMORS IN FEMALE MICE 

Vehicle 125 250 
Control mg/kg mg/kg 

Alveolar /Bronchiolar Adenoma 
Overall Rates 5 50 (I 0(/() 0 50 (Oo/r) I 50 (2o/r) 
Adjusted Rates 13.6o/r 0.00( 3.8o/r 
Terminal Rates 4. 35 (II%) 0 29 (Oo/r) I 26 (4o/r) 
Life Table Test P=0.073N P=0.056N P=O.I89N 
Incidental Tumor Test P=0.061N P=0.052N P=O.I62N 
Cochran-Armitage Trend Test P=0.0371' 
Fisher Exact Test P=0.0281' P=O.I02N 

Alveolar /Bronchiolar Carcinoma 
Overall Rates I 50 (279r) I 50 (201) 0 50 (Oo/r) 
Adjusted Rates 2. 9o/r 2.5C( O.Oo/r 
Terminal Rates 135 (3C:f) 0 29 (OS:() 0 26 (Oo/r) 

Life Table Test P=0.386N P=0.726 P=0.559N 
Incidental Tumor Test P=0.3481' P=0.744N P=0.559N 
Cochran-Armitage Trend Test P=0.331 N 
Fisher Exact Test P=0.753N P=0.500N 

Alveolar/Bronchiolar Adenoma or Carcinoma 
Overall Rates 6 50 (120() I 50 (2o/r) I 50 (2o/r) 
Adjusted Rates 16.401 2.5C( 3.801 
Terminal Rates 5 35 (14o/r) 0 29 (Oo/r) I 26 (4o/r) 
Life Table Test P=0.051N P=O.IOON P=O.I23N 
Incidental' Tumor Test P=0.039N Pc:0.079N P=O.I04N 
Cochran-Armitage Trend Test P=0.023N 
Fisher Exact Test P=0.056N P=0.056N 

TABLE 15. ANALYSIS OF INTEGUMENTARY TUMORS IN MALE MICE 

Vehicle 125 250 
Control mg/kg mg/kg 

Skin or Subcutaneous Tissue: Fibroma or Fibrosarcoma 
Overall Rates 7/50(14%) 4/50 (8%) 1/50 (2%) 
Adjusted Rates 20.0% 12.1% 2.3% 
Terminal Rates 7/35 (20%) 4/33 (12%) 0(35 (0%) 
Life Table Test P=0.021N P=0.292N P=0.031N 
Incidental Tumor Test P=0.016N P=0.292N P=0.021N 
Cochran-Armitage Trend Test P=0.021N 
Fisher Exact Test P=0.262N P=0.030N 
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IV. DISCUSSION AND CONCLUSIONS 


Short-term studies of 1 ,2-dichloropropane 
(DCP) used doses up to 2,000 mgl kg in rats and 
mice in the 14 day studies. Red renal medullae in 
both rats and mice were the only treatment 
related effects described in those studies. The 
kidney lesions were not examined histologically. 
Doses of 1,000 mgl kg for rats and 500 mgl kg for 
mice were selected as the high dose levels in the 
13 week studies because of the mortality 
observed at higher dosages in the 14 day studies. 
Fatty changes and centrilobular congestion of 
the liver were observed in female rats at the 
highest dosage after 13 weeks exposure to DCP. 
No DCP-related lesions were observed in the 
male rats or in mice of either sex in the 13 week 
studies. Doses selected for the 2 year carcino­
genesis studies were 62 and 125 mgl kg for the 
male rats and 125 and 250 mgl kg for the female 
rats and the male and female mice. Lower dos­
ages were chosen for the male rats than for the 
female rats because of the greater mortality 
observed for males than for females during the 
13 week studies. The high dose selected for 
female rats was considered to be toxic for the 2 
year studies as reflected by reduced survival late 
in the study and lowered body weights. Only 16 
female rats from the high dose group survived to 
the end of the 2 year studies. 

Decreased survival in the dosed female mice 
was related to an increased incidence of repro­
ductive tract infections in the animals which died 
before the end of the studies (control, 51 11; low 
dose, 91 14; high dose, 14122). The infection­
related deaths decreased the group sizes, espe­
cially for the treated groups; 26 high dose and 29 
low dose female mice survived to the terminal 
sacrifice compared to 35 controls. Significant 
increases were observed in virus antibody titers 
for both rats and mice. The relationship of these 
increases to decreased survival, to non­
neoplastic lesions, or to neoplastic lesions is 
unclear. 

The principal target organ for DCP toxicity 
was the liver of rats and mice. Centrilobular 
congestion was seen in both male and female rats 
and fatty changes were observed in male rats 
receiving 1,000 mglkg for 13 weeks. Clear cell 
changes and necrosis were increased in the livers 
of treated female rats in the 2 year studies. 
Hepatocytomegaly was increased in a dose­
related manner in the male mice, but not in 
female mice. 

Liver toxicity has been associated with DCP 
exposure in other investigations. DCP caused 
significant hepatic toxicity in laboratory animals 

whether administered orally or by inhalation 
(Heppe! et al., 1948; Drew et al., 1978; Sido­
renko et al., 1976; Belyaeva et al., 1977; Larcan 
eta!., 1977). The nonneoplastic liver lesions have 
been identified as centrilobular necrosis in both 
humans (Larcan et a!., 1977) and rats (Sido­
renko et al., 1976). Similar centrilobular hepatic 
lesions have been observed with other short­
chain halogenated hydrocarbons such as carbon 
tetrachloride, chloroform, trichloroethylene, 
1,1 ,2-trichloroethane (Plaa,. 1980), I ,2,3-tri­
chloropropane, and perchloroethylene (Sido­
renko eta!., 1976). The liver zonal specificity of 
these compounds may be related to the relatively 
high concentrations of microsomal enzymes in 
that zone of the hepatic lobule which may acti­
vate the compounds to toxic intermediates 
(Plaa, 1980; Sidorenko et al., 1976). Hepatic 
enzyme changes have been identified in animals 
exposed to DCP. Inhalation of DCP by rats 
caused significant increases in the serum levels of 
glutamic oxaloacetic transaminase (Drew et al., 
1978). 

In the present study, neoplastic liver lesions 
were observed in B6C3F 1 mice. Oral exposure to 
DCP caused significant dose-related increases in 
the frequency of hepatocellular adenomas in 
both male and female B6C3F 1 mice (males: con­
trol, 7 I 50; low dose, 101 49; high dose, 161 50; 
females: 0150, 4150, 5/ 50). Ifthe incidences of 
adenoma are combined with the incidences of 
carcinoma, the liver tumor incidences remain 
significantly higher than those in the controls. 
The increases in the frequency ofliver carcinoma 
alone were not significant for dosed males and 
females versus controls but there was a numeri­
cal increase (males: 11150, 16149, 16150; 
females: I I50, 3 I 50, 4 I 50); this parallels the find­
ing that DCP caused an increase in liver adeno­
mas in male and female mice. 

The concurrent control data for the incidence 
of liver neoplasia in these studies were essentially 
equal to the historical control data for this labor­
atory or for all laboratories combined (see 
Appendix F, Table Fl). Despite the fact that 
there is some evidence of genetic heterogeneity 
of the C3H mouse strain used as the paternal 
stock for the B6C3F 1 mice for these studies, the 
impact of this variable on the usefulness of the 
historical control data should be considered in 
the total context of the evolution of the program 
(e.g., improved environmental controls, better 
quality control, more rigorous pathology, and 
improved control of nutrition). In these studies, 
as in other studies, the program relies first on the 
data from the concurrent controls, then on the 
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data derived from recent studies performed in 
the same laboratory using the same route of 
exposure, and finally on the control data from 
other laboratories using the same route of 
exposure. 

To speculate about the mechanism by which 
I ,2-dichloropropane caused toxicity or increased 
the incidence of hepatocellular neoplasms in 
mice is beyond the scope of these carcinogenicity 
studies. Male B6C3F, mice have a high inci­
dence of spontaneous benign liver tumors which 
can be further increased both by carcinogens, 
such as N-2-acetylaminofluorene and chlordane, 
and also by promoters, such as phenobarbital 
(Becker, 1982). Those studies have shown that 
promoting agents do not increase the incidence 
of liver adenomas in animals which do not have 
high incidences of spontaneous liver adenomas, 
like the C57B 1/6 mouse; carcinogen exposure 
was associated with increases in both benign and 
malignant liver tumors in mice, regardless of 
whether or not they developed the spontaneous 
liver tumors. In the present studies, DCP caused 
a significant increase in the incidence of hepato­
cellular adenomas in both male and female 
B6C3F1 mice. The male, but not the female, has 
a high incidence of spontaneous liver tumors 
(historical control data at all laboratories com­
bined, adenomas or carcinomas combined, 
males: 273/884, 30.9%; females: 67 I 978, 6.9%). 
Liver carcinomas alone were only slightly ele­
vated but were not statistically increased, but 
considering the apparent inability of promoting 
agents to increase malignant liver tumor inciden­
ces (Becker, 1982), we cannot state whether DCP 
acts as a promoting agent. 

There was a significant increase in the com­
bined incidence of thyroid follicular cell tumors 
in the high dose female mice but no follicular cell 
tumors were observed in the low dose female 
mice. Neither follicular cell adenomas alone nor 
follicular cell carcinomas alone were signifi­
cantly increased in the treated groups as com­
pared to the controls. The historical incidence of 
thyroid follicular cell tumors in female mice is 
2/ 139 (1%) at this laboratory (Appendix F, 
Table F7). Since deaths occurred earlier in the 
treated groups than in the controls and all follic­
ular cell tumors occurred in animals sacrificed at 
the end of the study (control, 11 34; high dose, 
5/24), the results of this study may underesti­
mate the real incidence of thyroid tumors. We 
cannot be certain whether the thyroid lesions 
were related to the exposure to I ,2-dichloropro­
pane or not. 

Neoplastic lesions were not significantly 
increased in the male rats treated with DCP. In 
the female rats, the only neoplastic lesions which 
may have been treatment related were mammary 
gland adenocarcinomas (control, 1150, 2%; low 
dose, 2/50, 4%; high dose, 5/50, 10%). The asso­
ciation between DCP exposure and this increase 
is strengthened by: 1) mammary gland adeno­
carcinomas are relatively uncommon neoplasms 
in female F344/ N rats (the historical incidence in 
this laboratory is 3/150, 2%; and it is II I 895, 
1.2% for all laboratories in this program; 2) the 
incidence of tumors was 4/16 (25%) for the high 
.dose group female rats surviving to the end of the 
study; 3) lower body weights, if due to reduced 
food intake, would be expected to decrease the 
incidence of spontaneous mammary tumors 
(high dose animal body weights were decreased 
compared to controls). The relationship between 
DCP exposure and mammary adenocarcinomas 
is diminished by: 1) the 250 mg/ kg dose level 
was toxic and may have compromised the 
responses of female rats' normal metabolic, 
immune or endocrine systems; 2) there was a 
decrease in the overall incidence of mammary 
fibroadenomas in the high dose female rats; 
3) the adenocarcinomas were neither metastat­
ic, anaplastic nor highly invasive; in fact, some 
pathologists have diagnosed these tumors as 
highly cellular fibroadenomas. 

There are no known data which would asso­
ciate the increase in mammary gland adenocarci­
nomas for the high dose female rats with the 
decreased body weight gain. In studies where 
feed intake or dietary fat intake are restricted 
with a subsequent decrease in body weight gain, 
there seems to be an inverse relationship with 
spontaneous tumor incidence (Wyndner, et al., 
1981; Haseman, 1983). Altered endocrine status 
and elevated fat intake may play a role in mam­
mary carcinogenesis. Prolactin can act as a 
promoter in breast cancer and prolactin secre­
tion is increased in Sprague-Dawley rats fed high 
fat diets (Wyndner et al., 1981). Also, N­
nitrosomethylurea induced mammary tumors 
were increased in F344 rats fed diets containing 
high levels of fat (Wyndner et al, 1981). These 
findings are consistent with a decrease, rather 
than an increase, in mammary tumorigenesis in a 
study like this one where body weight gain is 
reduced. There was a decrease in the overall 
incidence of mammary fibroadenomas in the 
high dose female rats, but not among those 
females which survived the full term of the study. 
There is no apparent association between nutri­
tional status and the increase in mammary ade­
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nocarcinomas in the high dose female rats, but 

the high dose toxicity may have affected other 

mechanisms resulting in the elevated incidence 

of mammary adenocarcinomas. 


The mammary adenocarcinomas found in the 
female rats were characterized by a well­
differentiated glandular pattern often contain­
ing cystic spaces filled with eosinophilic 
proteinaceous material. Cells lining the gla~ds 
were single to multiple layered usually contam­
ing large clear cytoplasmic vacuoles. Nuclei were 
round to oval, and contained prominent nucleoli 
and some evidence of nuclear crowding. Mitotic 
figures were uncommon and evidence of inva­
sion was minimal. Three of the five mammary 
adenocarcinomas in the high dose females were 
judged to be of low grade malignancy. There 
were no metastases or local invasion. While the 
tumors were cellular with little fibrous stroma, 
the cells showed orderly arrangement and little 
atypia. The morphological features are such that 
some pathologists would diagnose this as a 
highly cellular variant of a fibroadenoma or as 
an adenofibroma rather than adenocarcinoma. 
The biological potential of this morphological 
entity is not known. 

The short chain halogenated hydrocarbons 
are widely used in agriculture and industry. The 
toxicity, carcinogenicity, and mutagenicity of 
the chemicals in this class varies widely (Van 
Duuren, 1977; Weisburger, 1977; Fishbein, 
1979; IARC, 1979; Chu and Milman, 1981). The 
direct acting carcinogens in this class include the 
epoxides and the halo ethers; the indirect acting 
compounds (those requiring metabolic activa­
tion) may be metabolically activated to the _ulti­
mate carcinogen in tissues such as the hver, 
stomach, lung, or kidney (Van Duuren, 1977). 
Epoxide mtermediates are demonstrated meta~­
olites of trichloroethylene (epoxy-!, 1,2-tn­
chloroethane), allyl chloride ( epichlorohydrin 
and glycialdehyde), and .1,2-dibron:o-3­
chloropropane (epichlorohydnn and glycmlde­
hyde) (Van Duuren, 1977). Some of the 
halogenated hydrocarbons, such as l ,2­
dibrornom ethane and 1, 2-dichloro ethane, 
are thought to be direct alkylating agents 
(Chu and Milman, 1981). DCP is reportedly 
metabolized to 1,2-epoxypropane (Jones 
and Gibson, 1980). DCP has not been 
shown to have any direct alkylating activity, 
while the metabolite 1,2-epoxypropane has 

been shown to be an alkylating agent (Jones 
and Gibson, 1980). The role of metabolic 
activation in DCP toxicity is not clear. 

The mutagenic activity of l ,2-dichloropr?­
pane is marginal. This compound was tested m 
strains TAIOO, TA98, TA1537, and TA1535 of 
Salmonella (Appendix H) in the presence or 
absence of S9. No clearly positive response was 
obtained. In the absence of activation, there was 
a dose-related response in TAIOO and in 
T A1535, with marginally positive responses at 
the highest doses tested (I to 2 mg/ plate). The 
potential for impurities to have caused the mar­
ginal, mutagenic response at these doses clouds 
the interpretation of these data. The dose-related 
response was not observed in TAIOO or T A98 in 
the presence of S9 suggesting that the D~P or 
the impurity (if present) may be detoxtfi~d. 
These results agree with results reported by Pnn­
cipe et al. (1981) who tested up to II mg/ plate, 
and by De Lorenzo et al. (1977) who tested doses 
between 10 and 50 mg/ plate. De Lorenzo also 
observed a mutagenic response with DCP in 
strains TAIOO and TA98 with S9, but only at 
these high dose levels. Stolzenberg and Hines 
(1980) reported no mutagenic activity of DC~ 
up to 1.1 mg/ plate and at I~ mg/ plate the1r 
preparation was completely tox1c. These autho~s 
also showed a wide variation in the mutagemc 
response of various halogenated propanes, with 
I ,2-dichloropropane eliciting one of the least 
mutagenic responses. 

Chromosomal aberration and sister-chroma­
tid exchange data showed that DCP was ~ctive 
in the absence or presence of S9 (Appendix H). 

Conclusions: Under the conditions of these 2 
year gavage studies, there was no evidence .of 
carcinogenicity* for male F344/ N rats receiv­
ing 62 or 125 mg/ kg. For fe~ale ra~s .the~e 
was equivocal evidence of carcmogemclly m 
that 250 mg/kg 1,2-dichloropropane caused a 
marginally increased incidence of 
adenocarcinomas in the mammary gland; these 
borderline malignant lesions occurred 
concurrent with decreased survival and reduced 
body weight gain. There was some evidence of 
carcinogenicity for male and female B6C3F 1 
mice exposed to 1 ,2-dichloropropane, as 
indicated by increased incidences of 
hepatocellular neoplasms, primarily adenomas. 
* Categories of evidence of carcinogenicity are 
defined in the Note to the Reader on page 2. 
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TABLE A1. 

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS ADMINISTERED 
1,2·DICHLOROPROPAN~ IN CORN OIL BY GAVAGE FOR TWO YEARS 

VEHICLE 
CONTROL LOW DOSE 

ANIMALS 
ANIMALS 
ANIMALS 

INITIALLY IN STUDY 
NECROPSIED 
EXAMINED HISTOPATHOLOGICALLY 

50 
50 
50 

50 
50 

. 50 

INTEGUMENTARY SYSTEM 

IESKIN (50) (50)
SQUAMOUS CELL PAPILLOMA 2 C4Y.) 3 (6Y.)
SQUAMOUS CELL CARCINOMA 2 (4Y,) 2 (4Y,)
ADNEXAL ADENOMA 1 (2Y.)
KERATOACANTHOMA 2 (4Y,) 1 C2Y.> 

IESUBCUT TISSUE (50) (50)
SQUAMOUS CELL CARCINOMA 1 C2Y.> 
SARCOMA, NOS 
FIBROMA 6 (12Y.) 6 (12Y.)
FIBROSARCOMA 1 C2Y.) 1 (2Y,) 
LIPOMA 

ITHYROID CAPSULE (49) (49)
FIBROUS HISTIOCYTOMA, MALIGNANT 1 (2Y.) 

RESPIRATORY SYSTEM 

ILUNG (49> (50)
UNDIFFERENTIATED CARCINOMA METAS 
ADENOCARCINOMA, NOS, METASTATIC 
ALVEOLAR/BRONCHIOLAR ADENOMA 2 C4Y.> 
SEBACEOUS ADENOCARCINOMA, METAST 1 (2Y,)
FIBROSARCOMA, METASTATIC 1 C2Y.) 

HEMATOPOIETIC SYSTEM 

IEMULTIPLE ORGANS (50) (50)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 1 C2Y.)
MYELOMONOCYTIC LEUKEMIA 7 C14Y.> 6 ( 12Y.)
MONOCYTIC LEUKEMIA 1 C2Y.) 

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

HIGH DOSE 

50 
50 
50 

(50)
1 C2Y.) 

(50) 

1 (2Y,) 
6 C12Y.) 

2 (4Y,) 

(50) 

(50)
1 C2Y.> 
1 C2Y.> 
1 (2%) 

(50) 

6 (12Y.) 
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED) 

--------------------------------------------------------------------------------------· 
VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

#LYMPH NODE 
SQUAMOUS CELL CARCINOMA, METASTA 

!!MANDIBULAR L. NODE 
FIBROSARCOMA, METASTATIC 

#LIVER 
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 

C48) 

C48) 

(50) 

(49) 
1 (2Y.) 

(49) 
1 (2*> 

(50)
1 (2Y.) 

(48) 

(48) 

(50) 

CIRCULATORY SYSTEM 

#SPLEEN 
HEMANGIOSARCOMA 

(50) (49) (50) 
1 C2Y.> 

DIGESTIV~ SYSTEM 

#SALIVARY GLAND 
ADENOCARCINOMA, 

#LIVER 

NOS 

NEOPLASTIC NODULE 
HEPATOCELLULAR CARCINOMA 
PHEOCHROMOCYTOMA, METASTATIC 

#PANCREAS 
ACINAR-CELL ADENOMA 

#FORESTOMACH 
SQUAMOUS CELL PAPILLOMA 

#COLON 
ADENOMATOUS POLYP, NOS 

(48) 

(50) 
1 C2Y.)
2 (4Y.) 

(48) 
1 (2Y.) 

(50) 
1 C2Y.) 

(49) 

(50) 

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

(50) 
1 C2Y.) 

(50) 

(49) 
1 C2Y.> 

(50) 
1 C2Y.> 

(50)
2 ( 4Y.) 

1 C2Y.) 

(50) 
1 C2Y.) 

(50) 

(49) 

URINARY SYSTEM 

#KIDNEY 
LIPOMA 

#URINARY BLADDER 
TRANSITIONAL-CELL PAPILLOMA 

# NUMBER OF ANIMALS WITH TISSUE* NUMBER OF ANIMALS NECROPSIED 

(50) 

(49) 

(50) 
1 C2Y.) 

(47) 

EXAMINED MICROSCOPICALLY 

(50) 

(49) 
1 (2Y.) 

53 I ,2-Dichloropropane 
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED) 

ENDOCRINE SYSTEM 

#PITUITARY 
CARCINOMA,NOS
ADENOMA, NOS 


#ADRENAL 

CORTICAL ADENOMA 
PHEOCHROMOCYTOMA 
PHEOCHROMOCYTOMA, 	 MALIGNANT 
GANGLIONEUROMA 


#THYROID 

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


#THYROID CAPSULE 

SARCOMA, NOS 


#PANCREATIC ISLETS 

ISLET-CELL ADENOMA 
ISLET-CELL CARCINOMA 

REPRODUCTIVE SYSTEM 

!!MAMMARY GLAND 
FIBROADENOMA 


!!PREPUCE 

UNDIFFERENTIATED CARCINOMA 

!!PREPUTIAL GLAND 
CARCINOMA,NOS
SQUAMOUS CELL CARCINOMA 
ADENOMA, NOS 


#TESTIS 

INTERSTITIAL-CELL TUMOR 


!!SCROTUM 

FIBROSARCOMA 

II HUMBER OF ANIMALS WITH TISSUE* 	NUMBER OF ANIMALS NECROPSIED 

VEHICLE 
CONTROL LOW DOSE 

(50) 	 (48)
3 ( 6~) 3 (6~)

19 (38Y.) 12 C25Y.) 

(50) (49) 
3 C6Y.) 2 (4~0 

11 (22Y.) 5 (10Y.) 

1 	 C2Y.) 

(49) 	 (49)
1 (2Y.) 
1 C2Y.) 4 (8Y.)
1 (2Y.) 

(49) 	 (49)
1 (2Y.) 

(48) 	 (50)
4 (8Y,) 1 (2Y.) 

(50) 	 (50) 
1 C2Y.) 

(50) (50) 

<50) (50) 
1 C2Y.) 2 ( 4Y.) 
1 (2Y.) 

(50) 	 (47) 
45 (90Y.) 46 (98Y.) 

CSO> C50> 
1 C2Y.) 

EXAMINED MICROSCOPICALLY 

HIGH DOSE 


(47)
3 

15 

(50) 

5 
2 

(50) 

1 

(50) 

(50) 
3 
3 

(50) 
2 

(50) 
1 

(50)
4 

1 

(50) 
46 

(50) 

(6Y.) 
(32~) 

(10Y.) 
( 4Y.' 

(2Y.) 

C6Y.)
(6Y.) 

( 4Y.) 

(2Y.> 

(8Y.) 

C2Y.> 

( 92Y.) 

541,2-Dichloropropane 
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED) 

NERVOUS SYSTEM 

~CEREBRUM 
ASTROCYTOMA 


#CEREBELLUM 

ASTROCYTOMA 

SPECIAL SENSE ORGANS 

*EXTERNAL EAR 
SQUAMOUS CELL CARCINOMA 


lEEAR CANAL 

SEBACEOUS ADENOCARCINOMA 


*ZYMBAL'S GLAND 

SEBACEOUS ADENOCARCINOMA 

MUSCULOSKELETAL SYSTEM 

NONE 

BODY CAVITIES 

lEBODY CAVITIES 
MESOTHELIOMA, NOS 


*PERITONEUM 

MESOTHELIOMA, NOS 


*TUNICA VAGINALIS 

MESOTHELIOMA, NOS 

ALL OTHER SYSTEMS 

*MULTIPLE ORGANS 
FIBROSARCOMA 
LEIOMYOSARCOMA 


TAIL 

FIBROSARCOMA 

# NUMBER OF ANIMALS WITH TISSUE 
* NUMBER OF ANIMALS NECROPSIED 

VEHICLE 
CONTROL 

(50) 

(50)
1 (2Y.) 

(50)
1 C2Y.) 

(50) 

(50) 

(50)
1 C2Y.) 

(50) 

(50)
2 (4~0 

(50) 

LOW DOSE 

(50) 

(50) 

(50) 

(50)
2 C4Y.) 

(50) 

{50) 

(50)
1 C2Y.) 

(50)
2 ( 4Y.) 

(50) 
1 (2~) 
1 (2~) 

HIGH DOSE 

(50) 
I (2Y.) 

(50) 

(50) 

(50) 

(50)
1 (2Y.) 

{50) 
1 (2~) 

(50) 

(50)
2 C4Y.) 

(50) 

EXAMINED MICROSCOPICALLY 


55 1,2-Dichloropropane 



TABLE A1. MALE RATS: NEOPLASMS (CONTINUED) 

--------------------------------------------------------------------------------------· 

AXILLA 
FIBROMA 


LEG 

SARCOMA, NOS 

ANIMAL DISPOSITION SUMMARY 

ANIMALS INITIALLY IN STUDY 
NATURAL DEATHOl 
MORIBUND SACRIFICE 
SCHEDULED SACRIFICE 
TERMINAL SACRIFICE 
DOSING ACCIDENT 
ACCIDENTALLY KILLED, NDA 
ACCIDENTALLY KILLED, NOS 
ANIMAL MISSING 
ANIMAL MISSEXED 
OTHER CASES 

~ INCLUDES AUTOLYZED ANIMALS 

TUMOR SUMMARY 

TOTAL ANIMALS WITH PRIMARY TUMORS* 
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 UNCE~TAIH-
PRIMARY OR METASTATIC 

TOTAL UNCERTAIN TUMORS 

VEHICLE 
CONTROL 

50 

5 

6 

5 


34 

49 
130 

48 
98 

25 
28 

4 
4 

LOW DOSE 

50 

5 

4 


41 

48 
111 

47 
85 

18 
22 

3 
4 

3 
4 

HIGH DOSE 

50 

3 

7 

40 

49 
115 

48 
85 


21 

25 

3 
3 

4 
5 

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS 
# SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN 
-----··--------------------------------------------------------------------------------· 

56I ,2-Dichloropropane 
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TABLE A2. 

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS ADMINISTERED 
1,2-DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

~NIMALS INITIALLY IN STUDY 50 50 50 
~NIMALS NECROPSIED 50 50 50 
~NIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 50 

INTEGUMENTARY SYSTEM 

*SKIN (50) (50) (50)
KERATOACANTHOMA 1 (2~) 1 (2:1.) 

*SUBCUT TISSUE (50) (50) (50)
FIBROMA 2 (4:1.) 

RESPIRATORY SYSTEM 

#LUNG (50) (50) (49)
ALVEOLAR/BRONCHIOLAR ADENOMA 2 ( 4%) 
C-CELL CARCINOMA, METASTATIC 1 (2%) 

HEMATOPOIETIC SYSTEM 

*MULTIPLE ORGANS 
MALIGNANT LYMPHOMA, NOS 
MALIG.LYMPHOMA, UNDIFFER-TYPE 
MYELOMONOCYTIC LEUKEMIA 

(50)
1 (2%) 

9 (18:1.) 

(50) 

11 (22:1.) 

(50) 

1 (2:1.) 
5 ( 10%) 

#BONE MARROW 
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 

(49) (50) (47)
1 (2:1.) 

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

57 1,2-Dichloropropane 
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---------------------------------------------------------------------------------------

TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

CIRCULATORY SYSTEM 

HONE 

'DIGESTIVE SYSTEM 

I LIVER (50) (50) (50)
NEOPLASTIC NODULE 1 (27.) 


#STOMACH (50) (50) (48) 

SQUAMOUS CELL PAPILLOMA 1 <2Y.) 


#F01i1ESTOMACH (50) (50) (48) 

SQUAMOUS CELL PAPILLOMA 1 (2Y.) 

URINARY SYSTEM 

HONE 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY* NUMBER OF ANIMALS NECROPSIED 

581,2-Dichloropropane 



TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED) 
------------~---------------------------------------------------------------------------

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

ENDOCRINE SYSTEM 

IIPITUITARY 
CARCIHOMA,HOS
ADENOMA, NOS 

(49) 
3 (6Y.)

16 (33Y.) 

(50)
2 (4Y.)

26 (52Y.) 

(46) 

10 (22Y.) 

IIADREHAL 
CORTICAL ADENOMA 
PHEOCHROMOCYTOMA 
GANGLIONEUROMA 

(49)
5 (10Y.)
2 (4Y.)
1 <2Y.) 

(50)
2 C4Y.)
3 (6Y.) 

(50) 
4 C8Y.> 
1 C2Y.) 

#THYROID 
FOLLICULAR-CELL CARCINOMA 

(50) (49) 
2 C4Y.> 

(44) 

C-CELL 
C-CELL 

ADENOMA 
CARCINOMA 1 (2Y.) 3 (6r.) 

1 (2Y.) 

REPRODUCTIVE SYSTEM 

*MAMMARY GLAHD 
ADENOCARCINOMA,
FIBROADENOMA 

NOS 
(50)

1 C2Y.)
15 (30Y.) 

(50>
2 (4Y.)

20 C40Y.) 

(50)
5 (10Y.)
7 (14Y.) 

lECLITORAL GLAND 
CARCINOMA,NOS 

(50)
1 C2Y.) 

(50) (50) 

IUTERUS 
ADENOCARCINOMA,
LEIOMYOMA 

NOS 
(50) (49) 

2 C4Y.> 

(50) 
1 C2Y.) 

LEIOMYOSARCOMA 1 C2Y.> 
ENDOMETRIAL 
ENDOMETRIAL 

STROMAL 
STROMAL 

POLYP 
SARCOMA 

10 
1 

(20Y.) 
<2~0 

17 
1 

(35Y.) 
C2Y.> 

11 (22Y.) 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
* HUMBER OF ANIMALS NECROPSIED 

59 I ,2-Dichloropropane 
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TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

#OVARY (49) (50) (50)
GRANULOSA-CELL TUMOR 1 (2") 

NERVOUS SYSTEM 

IBRAIN (50) (50) (50)
ASTROCYTOMA 1 C2Y.) 

IPONS C50) (50) (50)
SQUAMOUS CELL CARCINOMA, INVASIV 1 C2Y.) 

SPECIAL SENSE ORGANS 

!~EXTERNAL EAR (50) (50) (50)
FIBROSARCOMA 1 (2Y.) 


IIZYMBAL'S GLAND (50) (50) (50)

SQUAMOUS CELL CARCINOMA 1 C2Y.> 

MUSCULOSKELETAL SYSTEM 

NONE 

BODY CAVITIES 

NONE 

ALL OTHER SYSTEMS 

NONE 

ANIMAL DISPOSITION SUMMARY 

ANIMALS INITIALLY IN STUDY 50 50 50 
NATURAL DEATHO'l 7 4 19 
MORIBUND SACRIFICE 7 4 15 
SCHEDULED SACRIFICE 5 
TERMINAL SACRIFICE 31 42 16 
DOSING ACCIDENT 
ACCIDENTALLY KILLED, NDA 
ACCIDENTALLY KILLED, NOS 
ANIMAL MISSING 
ANIMAL MISSEXED 
OTHER CASES 

i INCLUDES AUTOLYZED ANIMALS 
I NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
II NUMBER OF ANIMALS NECROPSIED 

601,2-Dichloropropane 
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TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

TUMOR SUMMARY 

TOTAL ANIMALS WITH PRIMARY TUMORS* 42 46 30 
TOTAL PRIMARY TUMORS 72 95 5 I 


TOTAL ANIMALS WITH BENIGN TUMORS 36 39 26 

TOTAL BENIGN TUMORS 52 72 37 


TOTAL ANIMALS WITH MALIGNANT TUMORS 16 21 13 

TOTAL MALIGNANT TUMORS 18 23 14 


TOTAL ANIMALS WITH SECONDARY TUMORS I 1 1 

TOTAL SECONDARY TUMORS 1 I 


TOTAL ANIMALS WITH TUMORS UNCERTAIN­
BENIGN OR MALIGNANT 2 

TOTAL UNCERTAIN TUMORS 2 


TOTAL ANIMALS WITH TUMORS UNCERTAIN­
PRIMARY OR METASTATIC 

TOTAL UNCERTAIN TUMORS 

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

61 1,2-Dichloropropane 



TABLE A3. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO·YEAR 
STUDY OF 1,2·DICHLOROPROPANE 

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

~U~IE~ !I il il il il illl !I il !Ill !I !I !I !Ill Jl ~I !I il ~I ~I il ~I • 
;~~~~ "" ~LH il iUI :1 il il iL ilJJ !I il il ill! il il il il il it il il :... ,.•. non• 

SUN + + + + + + + N + + + t t t + t t t t t t t t t + 
SQUAf10US CELL PAPILLO"'A X 
SOUAP10US CELL CARCINOMA 
«ERA TOACAHTHOI'IA 

SUBCUTANEOUS TISSUE + t t t + t + N t t t + t + t + + + t + t t t + t 
SQUAMOUS C,ELL CUCIHOMA X 
FIBROMA X X 
FIBII:OSARCOI'1A X 

...PIRATOR' "'en . . . . . .. . . .ILUNGS AND BRONCHI + t t t t t t t t t t + + + + 
ALVEOLARi'IRONCHIOLAR AOEHOl'IA . . . . . . . . . . ..... . . . . . . . . TRACHEA + + 

HtMAIU'"""< "''"" . . . . . . . . . . . . . . . . . . . . .I 
BONE MARROW + + + + . . . . . . . . . . . . . . . . . . . . . . . SPLEEN + + . . . . . . . . . . . . . . . . . . . . . .l YI"'PH HODES + + ­
THYMUS - . + + . - . . . - - . - - + ... + - ... 

<U<ULATORY sYS E" . . . .. . . . .. .. . . . . . . . . . . HEART + + + 

DIGESTIVE !YSTEM . . - ... . . ... . . . . . . . . . . . . SAL I VARY GLAND + + . . ... . . .. . . . . . . . .. . . . LIVER + + + + 
NEOPLASTIC NODULE 
HEPATOCELLULAR CARCINOMA X . . . . . . . ... . . .. . . . . .BILE DUCT + + + + + + 

GALLBLADDER I COI"fKOH BHE DUCT NHHNNHNHHHHHHHHH " " " " " " " . . . . .. . . . .. . . - . . PANCREAS + + + + + + + + 
ACINAR-CELL ADENOMA 

ESOPHAGUS . . . . + + . . . . . . + + - . . ~ 

+ - . . + . . . . . . . + . . . + 

STOP'1ACH + + + + + + + + + + + + + + + + 
SQUAMOUS CELL PAPILLOMA . . . . . . . . . . . . . . . . . . . . . .SMALL INTESTINE + + + . . . . . . . . . . . . . . . . . LARGE INTESTINE + + + + + + + + 

URINARY S "" . . . . . . . . . . . . . . . . . . . . . .KIDNEY' + + + . . . . . . . . . . - . . . . .URINARY BLADDER + + + + + + + + + 

EHOOCRIHE SY: rEM 
I. • . . . + . + . . . . . +PITUITARY + + + + + + + + + + •I 

C.UCIHOMA,HOS X XX XADENOMA, HOS X X X X X X X X X . . . . . . . . . . . .ADRENAL + + + + + + + + + + + + + 
CORTICAL ADENOMA X 
PHEOCHROMOCYTOMA X X X X X 
GAHGL IONEUROMA ~ . . . . . . . . . . . .THYROID + + + + + + + + + + + + + 
FOLLICULAR·CELL CARCINOMA 
C·CELL ADENOMA X 
C-CELL CARCINOMA X 
SARCOMA, NOS 
FIBROUS HISTIOCYTOf'IA, MALIGNANT ~ 

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

ISLET-CEll ADENOMA X 

REPRODUC IVE YSTEM 

r'IAI'II'IUY QLAND H + N N + H . .H + H H H . HHHHHHH . H
H " ·~ 

TESTIS •I. ; . . . . ;
IHT ERST IT IAL·CELL TUMOR ~:::::~~: + : : + : : ~ ~ 

PROSTATE + + + + + + + + +. . . . .. . . . . . . . .. . 
PREPUTIAL/CLITORAL GLAND N H N H H H H N H H " CARCINOMA, NOS " H " H " H " N " N " H " H 

SQUAMOUS CELL CARCINOMA X 

HtKVUU> "" . .IRA IN + + + + + + + + + + + + + + + + + + + + + + + 
ASTROCYTOMA 

SPECIAL SEH: OROAHS 

EU H H H H N H H H H N H H H H H N N H N N H H N N + 
SQUAMOUS CELL CARCINOMA X 

BODY CA TIE> 

TUNICA VAGIHALIS + . + + + + + + + . + . + + + ; + + + + + + . + . 
MESOTHELIOMA, NOS 

BODY CAVITIES H H H H H H H H H H" H " H " H " H 
MESOTHEliOMA, NOS " " H " " " H 

All OTH.K OT>ItMS 

MULTIPLE OlltOANS NOS H H N H N H H H H H N H H N H N H H H" H 
MYELOI"'ONOCYTIC LEUKEMIA " H " H 

X X X X 
f10NOCYTIC LEUKEMIA v 

TAIL 
FIIROSARCOf1A X 

LEO NOS 
SARCOMA, NOS 

SCROTUM NO$ 
X 

+• TISSUE EXAMINED MICROSCOPICALLY ' MD TISSUE INFORMATION SUBMITTED 
·• RUUUED TISSUE NOT EXAMINED MICROSCOPICALLY C• HECRD,Y, NO HISTOLDOY DUE TO PROTOCOL 
X• TUMOR INCIDENCE AI AUTOLYSIS 
HI NI!CitOPSY, NO AUTOLYSJS, NO f11CitOSCOfllC E)CAf1IHATION Ml ANIMAL MUSING 
SI ANIMAL MU·SEXED It NO NECROPSY PERFORMED 

621,2-0ichloropropane 
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TABLE A3. MALE RATS: TUMOR PATHOLOGY (CONTINUED) VEHICLE CONTROL 


ANIMA 
HUMBER ll ~I 11 ~1!111!111 il !Ill ~I !Ill !I ~I !I !I ~I !I !Ill !I !I • TOTAL 

TISSUES~fD~~ ON TUMORS~I !I il illlll il ~I il il il i! !I il il il il il !I 21 !I 21 21 !I D 
INTEGUMENTARY SYSTEM 

I 
SKIN + + + + + 

SQU ..MOUS CELL PAPILLOMA 
I ' ' ' X ' ' ' ' ' ' ' + ' ' ' ' ' ' ' ' ' so• 

2 
SQUAMOUS CELL CARCINOMA X X 2I 

y yKERATOACANTHOMA 

SUBCUTANEOUS TISSUE . + + + + + + + + + + + + + + + + + so•' ' SQUAMOUS CELL CARCINOMA ' ' ' ' ' 
FIBROMA X X X X ' 
FIBROSARCOMA ' ' 

RESPIRATORY SYSTEM 

LUNGS AND BRONCHI I . . ­' ' ' ALVEOLAR/BRONCHIOLAR ADENOMA ' ' ' ' ' ' ' ' ' ~ ' ' ' ' ~ ' ' ' ' "· 
TRACHEA I ' ' ' . .' ' ' . ' . ' ' ' . ' ' . . ' - ' ' ' ' .. 

HEMATOPOIETIC SYSTEM 

BONE MARROW + + + + +' . ' . . . . . . ' ' ' ' ' ' ' ' ' . ' " 
SPLEEN + + + + +' ' ' . ' . . ' . . ' ' ' ' ' ' ' ' ' ' " 
LYMPH HODES . - + + . + ' ' ' + + + ' + + ' ..' ' ' ' ' ' ' ' 
THYMUS I ' + ' - . . ' . . . . + - . ' + - ' ' . ' 3S 

CIRCULATORY SYSTEM 

HEART + . . . + + + . ' . + + . + . ' - ' ' + ' .. I' ' 
DIGESTIVE SYSTEM 

I . . . . . . ' ' "SALIVARY GLAND + + + + + + + + + + + + + + - + + 

liVER I. + . + . . . . + . . + + + + + + . . + + + + + 
X ' NEOPLASTIC HOOULf: ",1

HEPATOCELLULAR CARCINOMA 2 I 

UlE DUCT 

GALLBLADDER & COMMON BILE DUCT '" 
PANCREAS I+ + + + + + + + + + + + + + •& 


ACINAR-CELL ADEHOMA 
 ' 
ESOPHAGUS i + + + " 
STOMACH I+ 


SQUAMOUS CELL PAPILLOMA 


SMALL INTESTIHE 

LARGE INTESTINE + + + + + + + + + + + 

URINARY SYSTEM 

KION.EY 

URINARY BLADDER 

EHOOCRINE SYSTEM 
I 


PITUITARY +I so 

CARCIHOMA,NOS 

ADENOMA, NOS 
 t-------~----------------~X~XL_X~----~X~XL___~Z----4~--~~~L+ 

ADRENAL 5D 

CORTICAL ADENOMA 
 I 
PHEOCHROMOCYTOMA I X ..I ' 
GANGLIONEUROMA " ' 

THYROID 

FOLLICULAR-CELL CARCINOMA 

C-CELL ADENOMA 
 "I " ' 
C-CELL CARCINOMA I ' 

SARCCMA, I-lOS I I ' 

FIBROUS HISTIOCYTOMA, MALIGNANT ' 
' 

- - ' 12 


PANCREATIC ISLETS I. . . . . . + + + - + •&• 

PAUTHYROID . + - + - - . . . - ­. . . . . . . ' . . ' ' ' . TSIFT-CFLl ADENOMA I X X X 

REPRODUCTIVE SYSTEM I 
MAMMARY GLAND N N N + 

I 

" " " " " " " " " " ' " + " " " "' . . . .TESTIS + 
INTERSTITIAL-CELL TUMOR ~ ; X X X ; ~ ~· ~ +~~~~~~~ X ' ; ~ + ~ ! 52 .. 


PROSTATE + + + + + + + + + + "
. . . . . . . . . . . . ' ' . 
PREPUTIAL/CLITORAL GLAND N N N N N N N N N H" N " N " N " N 

CARCINOMA,HOS " " " " X " " "' 
SQUAMOUS CEll CARCINOMA I "I ' ' 

HERVOUS SYSTEM 
I 

BRAIN I . . . + + . .. + . ' . + . . . + . . + . ' + + . 5D 
ASTROCYTOMA I X ' 

SPECIAL SENSE OKGANS 
I 

'" I H H N N N N H H H H H N N H SO• 

SQUAMOUS CELL CARCINOMA I 
 " N " H" " " " " " H 

' 
BODY CAVITIES 

I 
TUNICA VAGIHALIS I . ~ + . . + . . + . . . ' ' + . ' + . ' ' + . + . so;

MESOTHELIOMA, HOS 

BODY CAVITIES I H N H N H H N H H H H H H H H H" H " N 
MESOTHELIOMA, NOS I X " "" " H "' ' 

All 0 HER YSTEMS 

" N " H " H ...MUlTIPlE ORGANS HOS N H H H H H H H H H H 
M'I'ELOMOHOCYTIC LEUKEMIA " " " X " " " " " X X 
MONOCYTIC LEUKEMIA ' ' 

TAIL 
FIBROSARCOMA ' 

LEG HOS 

SARCOMA, HOS y 


·~~m~.m-. ' 
If .AHIMALS NECROPSIED 

TISSUE EXA"IHED "ICROSCDPICALLY HO TISSUE IHFORMATIOH SUBMITTED 
RUUUED TISSUE HOT EXAHIHED "ICROSCOPICALL Y NECROPSY, HO HISTOLOGY DUE TO PROTOCOL 

Xr TUf101t INCIDENCE AUTOLYSIS 
Nr MECitOPSY, NO AUTOLYSIS, HO "ICIII:OSCOPIC EXAHlHAflOH AHIMAL MIS51HG 

HO NECROPSY PERFOR"ED 

63 1,2-Dichloropropane 



TABLE AJ. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO·YEAR 
STUDY OF 1,2-DICHLOROPROPANE 

LOW DOSE 

WEEKS OH 

STUDY 


IN EGUMEHTARY SYSTEM 

SKIN + + +I, + + . . " + +I 
SQUAMOUS CELL PAPILLOMA X 

SQUAMOUS CELL CARCINOMA 

ADNEXAL ADENOMA 
 I 
KERAT0ACAHTHOM4 

SUBCUTANEOUS TISSUE .. + + + + + t t + H + + + t + + + + +I 
FIBROMA X X 
FIBROSARCOMA XI 

RESPIRATORY SYSTEM ... •I 
I 

lUNGS AHD BRONCHI \ 
SEBACEOUS ADENOCARCINOMA, METASTAI X I 
FIBROSARCOMA, METASTATIC +---------"------------------------+ 

TRACHEA ' •I 
HEMATOPOIETIC SYSTEM 

BONE MARROW 

SPLEEN 

L~~~~M~~~E~Ell CARCINOMA, METASTATI + 

FIBROSARCOMA. METASTATIC 


THYMUS -II' 
CIRCULATORY SYSTEM 

I 
HEART I' 

DIGESTIVE SYSTEM 
I 

SAl JVARY GLAND ' •I 
LIVER •II' 

NEOPLASTIC NODULE 

HEPATOCELLULAR CARCINOMA 
 I I 

MALIG. LYMPHOMA, HISTIOCYTIC TYPE f----------------------------+ 
BILE DUCT 

GALLBLADDER l COMMON BILE DUCT N N N" N' " " " " ' " ' " ' " 'I 
PANCREAS 


ACINAR-CELL ADENOMA 


ESOPHAGUS 

STOMACH 

SMALL INTESTINE ~+ 
LARGE INTESTINE I+ + + . 

ADENOMATOUS POLYP, NOS I 

URINARY SYSTEM 
I I 

KIDNEY I+ + + + + + + + + + + + +I 
LIPOMA X 

URINARY BLADDER I+ + + + + + + + + + + ' •I 
ENDOCRINE SYSTEM 

I 
PITUITARY + + +( 

CARCINDMA,NOS I 
ADENOMA, NOS X X X X X 

ADRENAL •II'
CORTICAL ADENOMA I 
PHEOCHROMOCYTOMA 

I . . . ...THYROID 
C-CELL ADENOMA X X 

PARATHYROID 

PANCREATIC ISLETS •I 
ISLET-CELL ADENOMA I 

REP~ODUCTIVE SYSTEM 

MAMMARY GLAND I + N + N N N N N N N + N N N N N N N N N N N N +I 
FIBROADENOMA .TESTIS 
INTERSTITIAL-CELL TUMOR X X 

PROSTATE 

PREPUTIAL/CLITORAL GLAND INN N N N N N N N N N N N N N N N N N N N N N N N 
CARCINDMA,NOS I X I 

NERVOUS SYSTEM 
I 

BRAIN ' •I 
SPECIAL SENSE ORGANS 

'" NHNNNHHN H N N H N N H H N N N H N N H J 
SEBACEOUS ADENOCARCINOMA 

ODY CAVITIES 

l N 
I 

PERITONEUM H H H N H H H H H N H H N N NJ 
MESOTHELIOMA, NOS " " " N " ' " " " I 

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

ll OTHER SYSTEMS 

/"'UL TIPLE ORGANS NOS H H N H H H H H H H H H H H H H HNHNHHHN 
FIBROSARCOMA 
LEIOMYOSARCOMA 
1'1ALIG.LYMPHOMA, HISTIOCYTIC TYPE 

TISSUE EXAMINED MICROSCOPICALLY NO TISSUE INFORMATION SUBMITTED 
REQUIRED TISSUE ~OT EXAI'1INEO MICROSCOPICALLY NECROPSY, NO HISTOLOGY DUE TO PROTOCOL 
TUMOR INCIDENCE AUTOLYSIS 
NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION ANIMAL 1'1ISSIHG 
ANIMAL P'IU-SEXED HO NECROPSY PERFORMED 
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TABLE A3. MALE RATS: TUMOR PATHOLOGY (CONTINUED) LOW DOSE 

----------------""~~~--4-tr~~-H~~~+4~H-~~~~~-f~~~H-H-~~~~~~1ri~~C~s 
0 TUMORS 

I
SK1H I+ + + ... 	 + N + +I 

SQUAMOUS CELL PAPilLOMA X 	 3 
S4UAMOUS CELL CAII:CIHOMA 	 2 

"' 
ADNEX.U AJ)EMOMA I 	 I I 
KERATOACANTHOMA 	 I 

SUBCUTANEOUS TISSUE + + + + + + + + H + +I 50• 

~:::g~:RCOMA I 6 
I 

I 	 I 
LUHOS AND BRONCHI I+ 	 +I so 

SEBACEOUS ADEHOCARCIHOMA, METASTAI 	 I' I
FIBROSARCOMA, METASTATIC 	 1rl------------------------------~---~

TRACHEA I+ + + + + + 	 + +I " EM 

BONE MARROW .I " 
SPLEEN ~~~~~~~~~~~~~~~·~·~·~·~·~~~~~~~~~·~ 

lYMPH HODES I + + + + + + + + + +I 4 9 I 
SOUAMOUS CElL CUCHIOMA, METASTAT X I 1 I 
FIBROSARCOMA, METASTATIC f------------------------------------t--'-1+ 

THYMUS I • • 

I 
HEART + + + + + + + 	 +I so 

SALIVARY GlAND 

LIVER .. 
NEOPLASTIC NODULE X 

HEPATOCELLULAR CARCINOMA 

MALIG.LYMPH011A, HISTIOCYTIC 
 TYPE r----------~X------------------------f---'-f 

BILE DUCT L... • ... • .. • ... • • • + I• 

GAL LB l A DOER & COMMO H 8 Il E DU CTt-' 	 H _JN!_H!_Jl..._.JiH--"HL.JN!__Jl..._"-.JiN-2--"HL.J"-'-"-"_JLINL.JH!_!_J!_N-!!N_2HL.JN!_H!_l1_N.JjH _ _!L_ 	 "-..!H+-__2Jl!O'L+] 

PANCREAS 50 
ACIHAR~CELL ADENOMA I 

I. 
ESOPHAGUS 	 42 

STOMACH 1· . 	 50 

SHALL IHTESTlHE 50I'LARGE lNTES.TIHE 	 +I 49 
ADEHOMATOUS POLYP, NOS 	 I I 

I 	 I 
KIOH£"1' I"' + + 	 •I 50 

LIPOMA 	 I 

URIHUY BLADDER I 	 + + + + .I 47 

I 
PITUITARY I+ + + + + + + + + + + + + + + + + +I 

CARCIHOI'IA,HOS 
ADENOMA, HOS 

ADRENAL + + + + + + 

CORTICAL ADENOMA X 

PHEOCHROMOCYTOMA 


THYROID 
C-CEI.L ADENOMA 

PAIU.THYROID 

PANCREATIC ISLETS 	 + + + + 
ULET-CELL ADENOMA 

REPRODUCTiVE SYSTEM 
KAMMARY GLAND 	 HH+++HHHHHHNHHNNHNN+NHN 

P:IIROADEHOMA 

TESTIS 

INTERSTITIAL-CEll TUMOR 


PROS UTE 

PREPUTIALI'Cl ITORAL GLAND HHHHHHHHNHHHH H H H H H H H H H H HI SON 
CARCINOMA, NOS I 2 

tRAIN 	 + ... + + + + + + + + + + + + + + + + + + + + + + +)I 50 

SPECfil !EH!E ORURi 
EAR I H H H H H H H H H H H H so•" H " H 
SEUC!OUS ADEHOCARCIMOP'JA " H 	 " H I" " H 

2 " "I'"DY c•v ••• 	 I
PERITONEUI't 	 H H H H H H H H H H H H H H H H H H H ... 
I'IUOfl+lllO"A, ••• " " H " I 

TUNICA IIAGIHALU H. .. . . . . . . . . . . . . . . H . ~ . " . .. . ...
1'tESOTHELl011A, NOS 	 X 2 

.,, "'""" .,.,.". 
..UL TlfiLE ORGANS NOS H H H H H H H H N N H H H H H H H H H H H H H H H •••If'IIItOSUCOf'IA 

LEJOM'I'DSAitCOMA X 	 I 
MALIO. LYMPHOMA, L~l:!~ffYUC TYPE 	 IX X X 

• 	 ANJIIU.LS 
r HO TISSUE lHFOti:"AT JON SUSHI T TED 

•" 	I Cl NECROPSY, HO HUTOLOOY DUE TO PROTOCOl 

"' 
X• AI AUTOlYSIS 


NO NIC.OSCOPIC EXAHIHATIOH Ml AHIMAl HIUIHD 

11 NO HECROftSY 'UFOIMED 
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TABLE A3. 


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

STUDY OF 1,2·DICHLOROPROPANE 


HIGH DOSE 


SKIN ••• + • • • N 
SQUAI"'DUS CELL IIAPILLOf'IA 

SUBCUTANEOUS TIS5UE 

SARCOMA, NOS 

FIBROMA 

LIPOMA 

LUNGS AND BRONCHI ••• + ••• + • + + + 
UNDIFFEII:ENTUTED CUCIHOMA METAST 

ADEHOCUCIHOMA, NOS, METASTATIC 

ALVEOLARI'BROHCHIDLU ADENOMA 


TRACHEA + + + •I 

Ht"A 0 OI• It """ 

BONE MARROW • ,I 

SPLEEN t • 
HEMANGIOSARCOMA 

lYMPH HODES .. ...THYMUS 

OUCULA ORY SY "" ...HEART 

DIG..T!VE SYS " ./SALIVARY GLAND 
ADEHCCUCIHOMA, NOS 

LIVER • + + + + + + + • •• + + + +lI'NEOPLASTIC NODULE X 
PHEOCHROMOCYTOMA, I'IETA!iTATIC . . . . . . . . . . . . . . . . . . . . . .. . . . .BILE DUCT 

GALLBLADDER l CO/'IMOH BILE DUCT . ...................... 
. . . . . . ... . . . . . . . . . . . . . .PANCREAS + + 
ACINAR-CELL ADENOMA 

ESOPHAGUS . . • + - . - . • . - . ... . .. - . . . - . . . . . . . .. .. . . . .. ... . .. . ... .STOMACH . . . ..... . . . .. . .... .. . . . . .SMALL INTESTINE + . . .... . . .. .. • .. .. .. + . .LARGE IHTESTIHE + + + 

URINARY sY rEM .... . . .. .. .. . . . . . .. .KIDNEY + + + + + . . ... • . .. - ...... . . ... . .URINARY BLADDER: + + 
TRANSIT IOHAL-CEL L PAPILLOMA 

EHOOCRIH SYSTEM . . . .. - ... ... ... . - . . . . ..PITUITARY + + 
CARCIHOMA,HOS X ..ADENOMA, X • . . .NOS X . .. . . .. ......... .. . . ... . .ADRENAL 
PHEOCHROMOCYTOMA X XPHEOCHROMOCYTOMA, MALIGNANT . . ... . . . . .... . .. . . . . ... . .THYROID 
C-CELL CARCINOMA 

PARATHYROID . . ... - .. .. - . - - .. - - . - ­.... .... ....... .. • . .. .. .PANCREATIC ISLETS + 
ISLET-CELL ADENOMA X 
ISlET-CELL CARCINOMA 

R<r.ODUC lYE 5TSrE" . • . : . . • • N • • . . • ..MAMMARY GLAND H H N H N N H H HI 
FIIROAOEHOMA .TESTIS :~!!!!! ·:::::·: ·:::!!!!!!INTERSTITIAL-CELL TUMOR .... ... .... . . ; . .. .. . . . . . .PROSTATE 

PENIS N H N N N N N N H N N H 
UHDIFFERI;HTUTED CARCINOP'IA • N • " N • " • N .~ • N 

PREPUTIAL/CLITORAL GLAND N N N N N N N N N 
CARCIN0f1A,HOS •• •X " N " N " " " X 

N • H 
X • •" " ADENOP'IA, NOS 

HERYOU · STSTEM . . . .. . . . .. . .... ... . . . . . . .II RAIN 
ASTROCYTOP'IA 

~CIA """ •••••• 
ZYMUL 1 S GLAND N N N N N N N N N N 


SEBACEOUS ADENOCARCINOMA 
 • • " N • • N • " N • •" "" 
IODY CAYITIE! 

• .. • ! • . • . • .... • . • . • . .... .TUNICA VAGINALIS 
MESOTHELIOMA, NOS 

IODY CAVITIES N N " N 
f"'IESOTHEL IOMA, NOS •• " " N " " " " " " • • N " • " " " " N " 

AL OTH .. SY!TE"! 

MULTIPLE ORGANS NOS N N N N N NN
ptYELDMOHOCYTIC UUKEMU " " N • " N " " N " . = : .: • " • 
·~m~.~·· 

TUIU~ EXA"INED "ICROSCO~ICAUY • 10 ll!IUI llfiRIUTION IU...ITTID 
RUUIRED TISSUE NOT EXAMINED "ICROSCO'ICALlY C• Nttlry"' Nl NUIOlHY ~~ TO PltTOCtl 
TUMOR INCIDENCE 
MICROPSY, NO AUTOLYSIS, NO "IClOSCOPIC IXAIIINATION A' :~IL"l!IIIMI 
ANIMAL MU ..SIXID .: .. ·"-~" ,..,_. 
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TABLE A3. MALE RATS: TUMOR PATHOLOGY (CONTINUED) HIGH DOSE 
........................................................................................................................................................................................................................................................................................... 


~a~;~~ !1!1 il il !I il il ~I ~I !111 Hil il !I H~I ~I !I il il H:1 ~I , TOUL 
TISSUES~¥~ov "" 	 TUMORSil il il il il ~ il ilil il il il il il :1 ~I il i1 il fl ~I i1 il il o 

IN EGun•HT AKT >rS T<M . .. . .. ...SKIN + + + + + + + + + + + + + + + + + 

SQUAMOUS CELL PAPILLOMA 
 . . .. . + . ~ . . . . ... . . . . •SUBCUTANEOUS TISSUE + + + + + + + 
SARCOMA, NOS X 	 "', FUROMA 	 X X X X •LIPOMA 	 X 2 

RE5PIRA OII:Y S T M . . .. . • +LUNGS AHD BRONCHI + + + + + + + + + + + + + + + + + + 
UNDIFFERENTIATED CARCINOMA METAST I I " ADEHOCARCIHOMA, HQS. METASTATIC I 

ALVEOLAR.tBROHCHIOLAR ADENOMA I
y . 	 . . .TRACHEA 	 + + + + + + + + + + + + + + + + + + + + + 

. 	 -
" 

HEMATO O!ET C SYSTEM 

BONE MARROW + + + + + + + + + + + + + + + + + + + + + + + . . 	 . ..SPLEEN 	 + + + + + + + + + + + + + + + + + + + + + 
HEMANGIOSARCOMA 	 ~ I 

l 'r'MPH HODES + + + + + + + + + + + + + . + . + + + . - + + + . .. 
THYMUS 	 - + + - - . + + + + + . + + + + . - + . . - - + . 40 

CIRCULATORY SYST•M 


HEART + + + + + + + + + + + + + + + + + + + +
. . . .. 50 

Vt SYS EM"'"''' . . 	 . ..SALIVARY GLAND + + + + + + + + + + + + + + + + + + + + + + 
ADEHOCARCIHOMA, NOS I 

LIVER I + + + + + + + + + + + + + + + + + + + + + 50• . • • INEOPLASTIC NODULE I X 	 2 
PHEOCKROMOCYTOI'tA, METAS 1A T l C 

BILE DUCT + + + + + + + + + + + + + + + + + + + + + __ll_. . . .. .. . . GALLBLADDER l COMMON BILE DtiCT . N N H H H H H H N N H H H H H H H . 	 "' 
PAKCREAS 	 + + + + + + + + + + ; + + + + + + + + + + + + + 50 

ACINAR-CELL ADENOMA 	 I 

ESOPHAGUS 	 + + + + + + + + + - + + + + + + + + + + + + + +•. . . .STOMACH 	 + + + + + + + + + + + + + + + + + + + + + .50 

SMALL INTESTINE + + + + + + + + + + + + + + + + + + + + + + + + 50. 
LARGE lNTESTIHE + + + + . + + + + + + . • . + . + + + + - + + + + .. 

U•IHA•Y YSTEM .KIDNEY 	 + + + + + + + + + + + + + + + + + + + + + + + + 50 

URINARY !LADDER + + + + . + + + + + + + + + + + + + + + + + + +•TUNSI T I DNA L-CELL PAPILLOMA 	 X I " 
eN C""• ,y., eM 


PlTUITAR'I' + + + + + + + + + + + + + + +
I . . - . + . . . + + 
CARCIHOMA,HOS I X 3 
ADENOMA, HOS X X X X I 

ADRENAL 	 + + + + + + + + + + + + + + + + + + + + + + + +. 	 " 
I'HEOCHROMOCYTOMA X 	 " ~ PHEOCHROMOCYTOMA, MAL IGNAHT 	 X.. . . 	 . .THYROID + + + + + + + + + + + + + + + + + + 50 
C-CELL CARCIHOMA I 

PARATHYROID - + - - + - - - - - - + - + + - - - - + + - - I 

PANCREATIC ISLETS + + + + + + + + + + + + + + + + + + + + + + 50 

+ ~ 

. . . 
ISLET-CELL ADENOMA 	 3 
ISLET-CELL CA~CINOMA X 	 3 

••PRoDUCI !" SYS••M 

MAMMARY GLAND N . ~ H • H + N H H H + H N N + H N H H N N N + . '" FIBROADENOMA 

TESTIS . . 50 
lHT ER.ST I TI AL -eEL L TUMOR ; ~ : : ~ : ~ : : : ~· ~ : ~ ·~~~~~~~ ~ 


PROSTATE + + + + - . + . + + . + + + . + + + + + + + + . + 


• N 	 ... " 
PENIS N N N H N H N H H H N H H H N N H H N N H N H 


UNDIFFEREH'liATED CARCINOMA 


PREPUT I AL;CL I TORAL GLAND N N N N N N N N N N N H N H H H H H H H H N H H H 
CARC lHOM", NOS 	 "' ~ 
ADENOMA, HOS 	 X I 

H"'VDUS >YS r<r 

BUIH + + + + + + + + + + + + + + + + + + + + +.. . . 
ASTROCYTOMA 	 X I " 

>PedAL SEN>• U<GA"' 

2YM!At 'S GLAND N N H H H H H H H H H N H H H + H H H H H H H H N ... 
SEBACEOUS ADEHOCARCIHOMA 	 X I 

IOOY CAVITIES 

TUNICA VAGlHALIS + + + + + + + + + + + + + + +• . + ~ . .• • . . s~;
/"'ES0THUIOI1A, HOS 

IODV CAVITIES H H H H H H N H H N H H H H H H H H H H 50. 

Pt£50fHEtiOI'!A, HDS I 
" H 	 • H • 

ALl DT•<• >T>T<n> 

MULTIPLE ORGANS HDS H ~ H H H H H H H ~ H • H H H H H H H : H H H H H 
MVELOMOHOCYTlC LEUKEI'UA 	 "' 
A~~U~:os 	 X 

• 	 AH111ALS HECIDPSIED 
+a TISSUE EXAMIM£0 HlCIOSCOPlCAU Y 1 HO UUUE !HFOJU1ATIOH !Uft"ITTEO 

11!fiUII£D TISSUE HOT I'XAI'UNED "JUOSCOPICALL T C:l HEC:IOPSY, NO HISTOLOGY DUE TO PROTOCOL 
XI lUttGI JNCIDEHCE AI AUTOlYSIS 
HI NECIOPSY. NO AUlOLTSU, NO "ICIDSCOPIC !:XA.. IHAUOM "'' AHU1AL "ISSlHO 

I I NO MECIOP!Y PEIFOI"ED 

67 	 I ,2-Dichloropropane 
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TABLE A4. 


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

STUDY OF 1,2·DICHLOROPROPANE 


VEHICLE CONTROL 

··~··---·------------··---·----··--···-----·--·---·-----·-·····----------·---·----- .......................................................... 


~~~~~R 2!I !I il !I il !I !I il illlll ;111 U!111 11!1 !Ill ~I H~I ~I 
m~~ OH ll il il !I il il il il !I il il il il il il il il il il il il il il il • 

IHTI ounono .. o ><>O<M 

SKIN + + + + + + + + + + + + + + + + + + + + + + + + . 
KERATOACANTHOMA X 

....,., "" "" tM 

LUNGS AND BRONCHI + + + + + + + + + + + + + + + + + + + + + + + +. 
ALVEOLAIVBitOHCHIOLAR ADENOMA 

TRACHEA + + + + + + + + + + + + + + + + - + + + + + + + + 

oucu..,lO OT: lor""' 
lONE MARROW + + + + + + + + + + + + + + + + + + + + + + + +. .SPLEEN + + + + + + + + + + + + + + + + + + + + + + + + . . . .. . .LYMPH NODES + + + + + + + + + + + + + + + + + + + . . . - - .. - . - . . + .. .THYMUS + + + + + + + + 

OUOULAIOU Y>JtM 

HEART + . + . . . .. . . . - + + . + . . . + . .. .+ 

u. GEST Vt "' T<' . . . . . . . . . . . . . . . .SALIVARY GLAND + + + + + + + + + . .. .. . .. ... • . . • . . . . • .LIVER + + + + 

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

GALLBLADDER & COMMON BILE DUCT " " " " " " " " " " " " " " " " . . . . . " . . .. . . ... . . . . .PANCREAS + + + + + + + + + + + . . - . . . + . . . . + . . + . + . . .ESOPHAGUS + + + + + . . . . . . . . .. .STOMACH + + + + + + + + + + + + + + 

SMALL INTESTINE + . + + + . + + .. . . + + . . - . . + .. . .. . .. . . + . . .. . . . . . + . . LARGE INTESTINE + + + + + + + 

UR!nono "" <c 

KIDNEY + . . + . + + . . . + + + . . . . + + + . . + . + 

URHfARY BLADDER . . . . . + . . . . . + . . . . . - + . . . .+ + 

tHuOcKIHt SYSTtc . . . . . . .. . . . . .PITUITARY + + + + + + + + + + + + 
CARCINOMA, NOS 
ADENOMA, NOS X X X X X X X. . . . . . . ... . . . . . . . .ADRENAL + + + + + + + + 
CORTICAL ADENOMA X X X I 
PHEOCHROMOCYTOMA 
GANGLIONEUROMA .. . . . . . . . . . ..THYROID + + + + + + + + + + 

C·CELL CARCINOMA 
 + ~ 

PAIUTHYROID - - . - - - - . - - + - - . - . + . - - + - + ­
-...ouu•llvt >Y>Jtc . . . . . .I'IAI'IMUY GlAND + + + 

ADENOCARCINOMA, NO$ " + " . " + " ." " + " " " " " FIIROADEHOMA ~ X X X X X X X X X 

PREPUTIAL/CLITORAL GLAND 
CARCINOf'IA, NOS " ~ " " " " " " " " " " " 

.. 
" " " " " " H " H " " . . . . . . . . . ..UTERUS + + + + + + + + + + + + + + 

ENDOI"'ETRIAL STROMAL POLYP X X X X X X 
ENDOMETRIAL STROMAL SARCOMA ~ . . . . . . . . . . . . . . . . . .OVARY + + + + + + + 
GUHULOSA•CELL TUMOR 

•••vouo '"'"" 
BRAIN + + + + +. . . . . . . . . . . . . . .. . . . . 

SQUAMOUS CELL CARCINOMA, INVASIVE 

c•••••""'"' ''"' 
ZYI'IBAL'S GLAND H 


SQUAMOUS CELL CARCINOMA 
 •" " " " " " " " " " " " " " " " " " " " " " " 
ALL CTH'K >T>TEMS 

f'tUL TIPL E ORGANS NOS H H H" " " mm~~x,;r~~·1~~-~~~ " " " " " X " " " " " X 
" " " H " • 

X " " " X X X 

TlSSUE EXAI'IIHED MICROSCOPICALLY NO TISSUE INFORMATION SUII"'ITTED 
REQUIRED TISSUE NOT EXAMINED I'IICROSCOPICALLY NECROPSY, NO HISTOLOGY DUE TO PROTOCOL 
TUMOR INCIDENCE AUTOLYSIS 
NECROPSY, HO AUTOLYSIS, NO I'IICitOSCOPIC EXAIUNATION ANII'IAL I'IISSINO 
ANl"AL I"'IS·SEXED NO NECROPSY PERFORI'IED 

681,2-Dichloropropanc 
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TABLE A4. FEMALE RATS: TUMOR PATHOLOGY (CONTINUED) VEHICLE CONTROL 

--------=m:"""""r--+++--tt-#--H-ti:-+H+-ifl-'H-f+-++--l+-#-li-tiH-H-Hfl-'H-H-+l--l+-#--H-!+,r1g~eis 
D TUMORS 

SKIN II •• 	 • + H + + + + +I 
KERATOACANTHOMA 	 1

I 
I 

"' 
RtsPUA rokl" SU fM I 

~UHGS AND BRONCHI • •I
Al.VEOLAfli'SRONCHJOtU ADEHO/'IA 

+ + + + + +( 49 

BONE MARROW 

SPLEEN I •••••• 
lYMPH HODES 

THYMUS 

HEART 

G ST VE SYS EM 

SALIVARY GLAND 

LIVER 	 + + + +I so 
NEOPLASTIC NODULE 	 1 

BILE DUCT 

GALLILADOER I COMI10H BILE DUCT H _!l H H H .JI N •- H H H _ H _!! H H HHHH HH--"H 

PANCREAS 

ESOPHAGUS 	 + + + + + " 
STOMACH 	 + + + + + 50 

SMALL IHlESTIHE 	 + + + + + " 
LARGE INTESTINE I+ + + + • + + + + + + I 

UR!HA" Sr>TE" 

KIDNEY " 
URINARY ILADOER 

EHQQ~o,;P(lNt YS En 

PITUITARY + • 

C.U.ClHOMA,HQS X 

ADENOMA, NOS X X X X 


ADRENAL 	 + + + + + •• !
CORTICAL AilEHOJ'!A X X 	 s I 
PHEOCHROMOCYTOMA 	 2 I 
G.a.HGLIDHEUROMA 	 I 

THYROID 50 
C-CELL CARCIHOM-' 1 

PARATHYROID 	 - + + - - - + - - - + - - + + + 

RE DOUC VE SYSTEM ,,,MAMMARY GLAND H N H + + N + + + + N + + N + + H H H • 
ADENOCARCINOMA, NOS 1 
F l BROADENOI"'A X > X X 1. 

PRE'FtUTlALJCl!TOR:Al GLAND HNHHNNHHHHHHHHNHHHHHHNHHH 
CAitCI-NOMA, NOS 	 "' 1 

UTERUS + + + + + + + ... + + + + + + + + + + + + + + + + + 
EHDOME'TitUL STROMAL I'OLYP X X X '' 1ENDOI"'ETUAL STROMAL S.UCOMA " 

OVU"t' + + - .. + + + + + + + + + + + + + + + + + + + + 
GIUNULOSA·CELL TUMOR X " 1 ...., " '""" 

IRAIH 	 \ + + + + + + + + + + + + + + + + + 
!!lq>UAI'IOUS CELL CARCIHOrU, INVASIVE X 	 I ....... ,..,......, 	

" 

...ZYMUL 'S GLAND HHHHHH+HNHNNHNHNNHHHHHHHH 

SQUAI'IOUS CELL C.UCINOI1A X 	 1 

'" u•••• '" ••n> ,,.KUt TifL E OIOAN! NDS HHHHHHHHHHHNHHHNHHHHHHHHH 

:!H~~~~~.~~~··?~t.••:~l 	 X X X X 
I 

• 	 AHIHAL$ MECRDP$1ED 

" IIUUE EXAHIHID "ICROSCOPICAll Y 
 1 HO TISSUE INFORMATION SURMlTT£0 

UqUIRfD TISSUE HDT IXAitiNED MICROSCOPICALLY t: NECROPSY, HO HISTOLOGY DUE TO PROTOCOL 
X1 TUHDR INCIDENCE A' AlHOLYSU 
Mt MICID"Y' NO AUTOLYSIS, HD "ICIDSCDPlC EXAMINATION M1 AHitiAL f1USIHG 

I 1 HD NECROPSY PERFORMED 
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TABLE A4. 


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

STUDY OF 1,2·DICHLOROPROPANE 


LOW DOSE 


LUNGS AND BRONCHI I • + + + ! + 
C-CELL CARCIHOI'U.. METASTATIC 

TRACHEA I • 

••MAou'"'""" •n••• 
IOHE MARROW 

SPLEEN 

lYMPH HODES 

THYMUS • •I 

CIRCULATORY SYSTEM I 
HEART •I 

SALIVARY GLAND 

LIVER 

BILE DUCT 

GALLBLADDER & COMMON BILE DUCT "" """""""""""""""""" 
PANCREAS 

ESOPHAQUS I+ + + + + + + + + 

STOMACH 

SMALL INTESTINE 

LUG.E IHTE:STJHE I+ + + + + + 

URINARY SYSTOM 

KIDNEY 

URINARY BLADDER I+ • 
EHODCRlHE sYSTOM 

I 
PITUITARY I • + + + + + + + + + 

CARCIHOMA,HOS I 
ADENOMA, HOS 

ADRENAL I X ...... ·I
CORTICAL ADENOMA 

PHEOCHROMOCYTOMA y y 


THYROID + •I 
FOLLICULAR-CELL CARCINOMA I 
C-CELL CARCINOMA 

PARATHYROID 

"""'"""' .. ... 
MAMMARY GLAND + + + + N N + + N + N + + N + + N 

ADENOCARCINOMA, NOS 
FIBROADENOMA 

' H ' 
I X v v y y y ~ 

UTE~US I + + + + + + + + + + 
LEI0/'1Y0/'1A I I 
LEIOMYOSARCOMA I X 
ENDOMETRIAL STROMAL POLYP I X X X X X X X X X 
EHDOMETitiAL STROMAL SARCOMA 

OVARY I • . . . . . . . . . . . . . . . . . . . + . . + . 
NeJtVOUS SY I tl'l 

BRAIN . . + + . ... . . . . . .. . . . . + . . . . . 
_..ClAL '"'" ORGANS... H H H H H H H H H H H H H H H H H H H H H H H H H 

Fl BROSUCOMA 

All OTH•• >YSf,MS 

I H H H H H H H H H H H H H H HM~~!f~;.~ ... ~~ee~~ ~g~K M H ~ H ~ H ~ H ~ H ~ 

TISSUE EXAMINED /'1IC~OSCOPICALLY NO TISSUE INFORMATION SUBMITTED 
REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY NECROPSY, NO NI'STOLOGY DUE TO PROTOCOL 
TUMOR INCIDENCE AUTOLYSIS 
NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION ANIMAL MISSING 
ANIIIIAL IIIIS-SEXED NO NECROPSY PERFORMED 
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TABLE A4. FEMALE RATS: TUMOR PATHOLOGY (CONTINUED) LOW DOSE 
------·---------.................................................................................................................................................................................................................. 


~~Am il H!I ~I !I it HiL H!I il H ill! il ~I ~I iUl i1 ilJUI ~I 5 
TOTAl 

TJSSUU 
TlmOUm~~ il il il il il il :1 il il il tl Hil i! i! i! il !I !I il il il i! i! : 

r•otoun••••"' ><>rtn 


SUBCUTANIOIJ$ TUSUE 
 . . .. . . ...... • . . . . .. . • . . .. ,.. 
FIBROMA .........., "'"" t 


lUNGS AND IRONCH( . . . .. . . . . . . ... . . . . . ... . . . ••C·CEll C.UCIHDI'IA, "I!TUUTIC . . .. . . . . . . . . . . . . . ... . ... • 
TRACHEA + 

HtnArurDnTro ""'" 


!lONE "ARilOW +
. . . . . . . . . . . . . . . . . . . . . ... ... . . . . . .. . . . ... . . . . . . ..SPLEEN 

lYMPH HODES . . . . . . .. . . . . . . ... . . . . .. . . .. . . - . . - - - . . . . . - - - ..... l'THYMUS + + 

ClRCul' OKY or>r on . . . .. . . . . . . . . • .... . . • . . .. ••HEAitT ..... lYE SY>Ttn 


SALIVA'RY GLAND 
 . . . .. . . . . . . . . . . . . . ..... . . .. . . . . . . . . . . . . . . . . . .. ... ••LIVER 

8llE DUCT . . ... . . . . . . . . . . . . . . . . . . . .... . ...... . • ......... • • • .
GALLBLADDER l COMMON IILE DUCT . . . . . . .. . . . . . . . . . . . . . . . . . ..PA.HCR~AS . . .. . . . • . . . . . . . . . ESOPHAGUS l- . . . . . . ••. . . . . . . . ... .. . . . . .. .... .. ••STOI'IACH . . .. . . . . ........ . . . ...... ••$MALl lNTES71NE . . . . . . . . . . .. . . .. . . . . . ... .LUGE INTESTINE 

. . . . . . . . . . .. . . . . . . . . . . . . " UO: HA01 >YSTEn 

KIDNE'I' . .. . . . .. . . . . . . . . .. . . .. . . . " ••URIN.t.RY llAOt)Eit 


EHDOCRl SY>TEn 


PITUllARY 
 ... . . . . . . . . . . . . . .. . . .. . ••I' .CARClHOf'U.,NOS X X 

ADENOMA, NOS .lL X X X .X X X X X X 2~
• 

AI)RENAL . . . . . .. + . . . ....... .... • . . .. 
CORTICAL ADENOMA X X 
PHEOCHROHOCYTOI'IA ~ 

THYf!OlP .. . . • .. .. . . . . . . . . ... . .. . . .. 
FO\.L lCUlloR·CEll CUCJNOHA 2 
C-CEtl CARCIHOttA X 

- . . . .P.UATHYRQID . - .. - - ... - . - - - - - - •• 
KtPKUOUCil>< >h,.n 

I. .. N . . . . . .. 
-
• . 

-
. . . • . .. . ,..I"'AMM.UY GLAND N H M + 

ADENOCUCINQHA, X X••• . .. . . . _J_FIIIROADENO"A _X _x_ . X ...lL-"­. .. . ...... ..... . ... .. .. . ••UTERUS 
LEIOHYOI'I,\ ' •LEIOI"'YOSAICOI'IA 
ENOO!'t!TRUL STJtOfiiAL POL'I'P X X X X X 
EHOOKEHUAL STROHAt SUCOf'tA t• X ' . . . . . . . . . . • . X . . ... . . ... . ... •• 

" 
OVARY ... . . . . . . . . ..... . . . . . . . . . . . . ••IUIH ....... ..... ...... 


H N H H N H... • H • H . • • • • N • • N • • H • • • •••FIUOSARCO,A • ' 
ALL OfHt• n>rtn> 

HMUI.l'lPU ORCAHS ~~~nMJ, • • H : : • • • N • • .: H .: : • • • • • • •••: " 
• ""'"''"s Ne:c•orsu• 

to IUiif fXI"INEO "ICIDICDPICILU t NO TJISU! UffQitt1irtGN SUI"IU£~ 
- t lftU liD I UIUf MDI fXOIIIMEO "ICIDICDPICILL Y Ct NECROPSY, NO HUfii.OOY DUE to raotocol 
X• IUOtD INCIDfNCl At AUfGlUU 
Nt NltlaPIY, NO AUTG\YI.I. Ml "ICIOSCOPIC IXA"UIAYION 111 ANIH&l. MUliNO 

It NO N!CRDrl'l rii10JtltElt 
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TABLE A4. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE TWO·YEAR 

STUDY OF 1,2-DICHLOROPROPANE 


HIGH DOSE 


lHTEGUMEHTARY SYSTEM 

SKIN + H + + + + + + 
KERATOACANTHOMA 

RESPIRATORY SYSTEM 

LUNGS AND BRONCHI t • + + + + + + + +I 

TRACHEA + + + + + + + + + + • 

HEMATOPOIETIC SYSTEM 

BONE MARROW 
MALIG.L YMPHOMA, HISTIOCYTIC +-----------------------------+TYPE 

SPLEEN 


LYMPH HODES 


THYMUS 


CIRCULATORY SYSTEM 'I 
HEART 

DIGESTIVE SYSTEM 

SALIVARY GLAND + + + + + 

i ••LIVER 

i.BILE DUCT 

GALLBLADDER I COMMON BILE DUCT H N H N H N H H H N H H H H N H H HI 
PANCREAS 

ESOPHAGUS + + + + + + + + +l 

STOMACH I • 
SQUAMOUS CELL PAPILLOMA 

SMALL INTESTINE 


LARGE INTESTINE 


URINARY SYSTEM 

KIDNEY 


URINARY BLADDER 


ENDOCRINE SYSTEM 

PITUITARY + + + + + 

ADENOMA, t-1.05 
 ' 

ADRENAL I.CORTICAL ADENOMA 

PHEOCHROMOCYTOMA 


THYROID 
C-CEL L ADENOMA I' 

PARATHYROID 'IREPRODUCTIVE SYSTEM 
I 

MAMMARY GLAND IN+ H H + H N + H H + N + H N N N N H + + N HI 
ADENOCARCINOMA, NOS 

FIBROADENOMA 


UTERUS I+ + +. + 
I . . : : . ·I

ADENOCARCINOMA, NOS I 
ENDOMETRIAL STROMAL POLYP 


OVARY 
 I • 

NERVOUS SYS EM 
I 

BRAIN + + + + +I 
ASTRCJCVTnMA 

All OTHER SYSTEMS I 
MUlTIPLE ORGANS NOS N N N N N H H N H N N H H H H H H H N N H H N N HI 

MALIG.LYMPHOMA, UHDIFFEII:-TYPE X 
M)'ElOMONQCX!IC lEUKEMIA I 

TISSUE EXAMINED MICROSCOPICALLY NO TISSUE INFORMATION SUBMITTED 
REQUIRED TISSUE HOT EXAMINED I'IICII:OSCOPICALLY NECROPSY, NO HISTOLOGY DUE TO PROTOCOl 
TUMOR INCIDENCE AUTOLYSIS 
NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMlNA.TtOH. UUf'tAL I'HSSlKG 
ANIMAL I"IIS-SEXED HO NECROPSY PERFORMED 
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TABLE A4. FEMALE RATS: TUMOR PATHOLOGY (CONTINUED) HIGH DOSE 


WEE~S OH 

STUDY 


INTEGUMENTARY S'T'STEM 
I 	 I 

SK IH ! + ... + 	 +I so~o~ 
KERA T 0 ACAH THOMA I X I I 


RE5PlRATO~~:Y 5 STE 


49 lLUHOS AND BRONCHI 	 +I 

TRACKEA 	 + + + + + + 48 

HEMAT POIETIC SY5 EM 

I 


BONE MA~R0\..1 I t 47 
MAll G. lYMPHOMA, HI STIOC'l'TIC TYPE t------~---------------------i-----'1-+ 

S P L E EHt--'[.___,.'-'---"---'---'--"-~~--'-----'----''-'-"---'---'--'--'-~--'--'--''-"---"--'-j--"-'47'---t~ 
L'!'MPH H 0 DE 5 lf-'•--..!•C-..'--~.!-.!----'-..~_!._..!.__;c_c'---!.-~.!---'-..--'--1.-!.----Z.___!__;t.._!_.!_-'-j--"-'48'---+_l 
THYMUS + -1 38 I 

°Cn1R~C"UL~A~T~OR~Y~SYnsTJEor-------~---------------------------------'---t-----+ 
I 	 I I 

HEART I + "' + +I .50 I 

DIGESTIVE SYSTEM 

SALIVARY GLAND 

l rVER 


BILE DUCT 


GALLSLADOER & COMMON BILE OUCT 


PANCREAS 


ESOPHAGUS 


STOMACH I •
SQUAMOUS CELL PAPilLOMA 

SMALl lHTESTlH!; 


LA~GE IHTE'HIHE 
 I • 
URINARY YST M 

KI DHEY 

URINARY BLADDER + +I so I 

ENDOCRINE SYSTEM 

I • 

I ..PITUITARY I • • + + + + + 46 
ADENOMA, NOS X X X 

ADRENAL 	 + + + + + f + + + + + + + + +I so.. 	 " 
I • 

CORTICAL ADENOMA I X X X X I 4 

PHEOCHROMOC'fT OMA I 


THYROI C 
C-CEL L ADENOMA 


P4RATHYROID I ­

REPROOUCT IVe- 5Y51EM 

MA.f'1:-1ARY GLA.l-10 + N H H 

A.DEI-!OCARCII(OMA, NOS 
 " " " 
FIBROADENOMA 


UTERUS I • • + • • 

ADENOCARCINOMA, HOS I 
ENDOMETRIAL SUOMAL POLYP 

OVARY I • 
NERVOUS 5Y5 E 

BRAIN I • so I 	
•iASTROCYTOMA 	 1I 

ALL 0TH@fil! sYSre S 

I
MUL T lPL E ORGANS NOS / H !i H HHHHHHHHHHHHHHHHNHN H HI SO• 

MALIG.LYMPHOMA, UHDIFFER-TYPE I " I I 
M'fElOMONOCY!IC LEUK£MIA I I 5 

• 	 ANIMALS NECROPSIED 
ff TISSUE EXAMINED MlCitOSCDPlCALL'I' HO TISSUE lHFORMATlOH SUBMITTED 

REQUIRED TISSUE HOT EXAMlHED MICROSCOPICALlY NECROPSY, NO HISTOLOGY OUE TO PROTOCOL 
XI TU~IOR IHCIDEHCE AUTOLYSIS 
HI NECROPSY, HO AUTOlYSIS, HO MICROSCOPIC EXAMIHAT!OH AHit1Al MISStHG 

HO HE'CROFS\' PERFORMED 

73 	 I ,2-Dichloropropane 



I .l·Dichloropropane 74 



APPENDIX B 

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MICE 

ADMINISTERED 1,1-DICHLOROPROP ANE IN CORN OIL 


BY GAVAGE FOR TWO YEARS 
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TABLE B1. 

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE ADMINISTERED 
1,2-DICHLORDPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS 

------~-------------------------------------------------------------------------------
VEHICLE 
CONTROL LOW DOSE 

ANIMALS 
ANIMALS 
ANIMALS 

INITIALLY IN STUDY 
NECROPSIED 
EXAMINED HISTOPATHOLOGICALLY 

50 
50 
50 

50 
50 
50 

INTEGUMENTARY SYSTEM 

lESKIN 
FIBROMA 

(50) 
1 C2Y.} 

(50) 

lESUBCUT TISSUE 
SARCOMA, NOS 
FIBROMA 
FIBROSARCOMA 

(50) 

2 ( 4:<)
4 (8X) 

C50> 

1 C2X)
3 (6X) 

RESPIRATORY SYSTEM 

ILUNG 
HEPATOCELLULAR CARCINOMA, METAST 
ALVEOLAR/BRONCHIOLAR ADENOMA 
ALVEOLAR/BRONCHIOLAR CARCINOMA 
TUBULAR-CELL ADENOCA, METASTATIC 

(50) 

9 ( 18:0 
3 (6X) 
1 cz:o 

(50) 
4 {8:0
8 (16:<) 

HEMATOPOIETIC SYSTEM 

lEMULTIPLE ORGANS 
MALIGNANT LYMPHOMA, NOS 
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 
MALIGNANT LYMPHOMA, MIXED TYPE 
MAST-CELL SARCOMA 

(50)
7 C14X) 

(50) 
8 C16Y.) 
1 C2X) 

IMESENTERIC L. NODE 
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 

C42) C45) 
1 (2X) 

ILIVER 
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 

C50) (50) 
2 C4X) 

IPEYERS PATCH 
MALIGNANT LYMPHOMA, NOS 

C49)
1 (2:<> 

(47) 

I NUMBER OF ANIMALS HITH TISSUE EXAMINED MICROSCOPICALLY 
lE NUMBER OF ANIMALS NECROPSIED 

HIGH DOSE 

so 
50 
50 

{50) 

(50) 
2 C4X> 

1 C2X) 

(50) 
4 ( 8:<) 
9 (18:<)
3 (6X) 

{50)
3 (6:() 

1 (2:<) 
1 (2:<) 

(42) 
1 C2X) 

(50)
2 {4:<) 

{49) 
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TABLE 81. MALE MICE: NEOPLASMS (CONTINUED) 

--------------------------------------------------------------------------------------· 
VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

IKIDNEY 
MALIGNANT LYMPHOMA, NOS 

(49) {48) (50) 
1 cz:o 

CIRCULATORY SYSTEM 

MMULTIPLE ORGANS 
HEMANGIOSARCOMA 

(50) (50) 
1 (2!0 

(50) 
1 (2Y.) 

ISPLEEN 
HEMANGIOSARCOMA 

(48) (47) (49) 
1 C2Y.) 

MSKELETAL MUSCLE 
HEMANGIOSARCOMA 

(50) (50) (50) 
1 C2Y.) 

IHEART 
TUBULAR-CEll ADENOCA, METASTATIC 

(50) 
1 C2X) 

{50) (50) 

ILIVER 
HEMANGIOSARCOMA 

(50) 
2 ( 4Y.) 

(50) 
2 (4Y.) 

(50) 

DIGESTIVE SYSTEM 

ILIVER 
BILE DUCT ADENOMA 
HEPATOCELLULAR ADENOMA 
HEPATOCELLULAR CARCINOMA 

(50) 

7 C14Y.) 
11 C22Y.) 

(50) 

10 C20X) 
17 C34Y.) 

{50) 
1 C2Y.) 

17 ( 34Y.) 
16 ( 32Y.) 

IPANCREAS 
ADENOCARCINOMA, NOS 

(48) 
1 (2Y.) 

C45) {48) 

IFORESTOMACH 
SQUAMOUS CEll PAPILLOMA 

(50) (48) 
1 (2Y.) 

(49) 
3 (6Y.) 

MANUS 
SARCOMA, NOS 

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

URINARY SYSTEM 

IKIDNEY 
TUBULAR-CELL ADENOCARCINOMA 

C49)
1 C2Y.) 

C48) (50) 

I NUMBER* NUMBER 
OF 
OF 

ANIMALS 
ANIMALS 

WITH TISSUE 
NECROPSIED 

EXAMINED MICROSCOPICALLY 
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---------------------------------------------------------------------------------------
TABLE 81. MALE MICE: NEOPLASMS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE 

ENDOCRINE SYSTEM 


#PITUITARY (43) (42)

ADENOMA, NOS 1 (2Y.) 


#ADRENAL (45) (45)

CORTICAL ~DENOMA 2 ( 4Y.)
PHEOCHROMOCYTOMA 1 C2Y.> 

#THYROID (47) (45)

FOLLICULAR-CELL ADENOMA 

FOLLICULAR-CELL CARCINOMA 


#PANCREATIC ISLETS (48) (45)

ISLET-CELL ADENOMA 1 C2Y.> 

REPRODUCTIVE SYSTEM 

#PROSTATE (49) (46)
PAPILLARY ADENOMA 1 (2l0 

#TESTIS (49) (48)
INTERSTITIAL-CELL TUMOR 1 (2Y.) 

NERVOUS SYSTEM 

NONE 

SPECIAL SENSE ORGANS 

MHARDERIAN GLAND (50) (50)
ADENOMA, NOS 1 C2Y.> 2 ( 4Y.)
PAPILLARY ADENOMA 

MUSCULOSKELETAL SYSTEM 

' HONE 

BODY CAVITIES 

ON 

t HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
:* NUMBER OF ANIMALS NECROPSIED 

HIGH DOSE 

(47) 

(49) 

1 C2Y.) 

(45)
1 (2Y.)
1 C2Y.) 

C48> 

(48) 

(50) 

(50) 

1 C2r.> 
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TABLE 81. MALE MICE: NEOPLASMS (CONTINUED) 

-------------·------------------------------------------------------------------------­
VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

ALL OTHER SYSTEMS 

MMULTIPLE ORGANS 
ADENOCARCINOMA, NOS, METASTATIC 

(50) 
1 (2") 

(50) (50) 

ANIMAL DISPOSITION SUMMARY 

ANIMAlS INITIAllY IN STUDY so 50 50 
NATURAl DEATH 15 14 11 
MORIBUND SACRIFICE 1 4 4 
SCHEDUlED SACRIFICE 
TERMINAL SACRIFICE 

5 
29 32 35 

TUMOR SUMMARY 

TOTAl ANIMAlS WITH PRIMA~Y TUMORSM 
TOTAl PRIMARY TUMORS 

33 
54 

36 
60 

42 
69 

TOTAL ANIMAlS WITH BENIGN TUMORS 
TOTAL BENIGN TUMORS 

19 
24 

20 
25 

26 
33 

TOTAl ANIMAlS WITH MALIGNANT 
TOTAL MALIGNANT TUMORS 

TUMORS 23 
30 

29 
35 

28 
36 

TOTAl ANIMAlS WITH SECONDARY TUMORSI 2 4 4 
TOTAl SECONDARY TUMORS 3 4 4 

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS 
I 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 
1,2-DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR lWO YEARS 

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 CARCINOMA 1 (2~) 


SEBACEOUS ADENOMA 1 (2):) 

lESUBCUT TISSUE (50) (50) (50)
SARCOMA, NOS 1 C2Y.) 1 C2Y.)
FIBROSARCOMA 1 (2~) 2 (4~) 
NEUROFIBROSARCOMA 1 (2Y.) 

RESPIRATORY SYSTEM 

liL UNG (50) (50) (50)
SQUAMOUS CELL CARCINOMA, METASTA 1 C2Y.> 
HEPATOCELLULAR CARCINOMA, METAST 1 C2X> 
ALVEOLAR/BRONCHIOLAR ADENOMA 5 (10~) 1 C2X)
ALVEOLAR/BRONCHIOLAR CARCINOMA 1 C2Y.) 1 C2Y.)
OSTEOSARCOMA, METASTATIC 1 C2Y.) 

HEMATOPOIETIC SYSTEM 


*MULTIPLE ORGANS (50) (50) (50)

MALIGNANT LYMPHOMA, NOS 13 C26Y.) 13 C26Y.> 14 C2U)
MALIG.LYMPHOMA, HISTIOCYT!C TYPE 1 C2Y.) 


#SPLEEN (50) (50) (50)

MALIGNANT LYMPHOMA, NOS 1 (2~) 

#OVARY (50) (50) (45)

MALIG.LYMPHOMA, HISTIOCYTIC TYPE 1 (2~) 


CIRCULATORY SYSTEM 

#SPLEEN (50) (50) (50)
HEMANGIOSARCOMA 2 C4Y.) 1 (2);) I 

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

80J,2-Dichloropropane 



TABLE 82. FEMALE MICE: NEOPLASMS (CONTINUED) 
--------------------------------------------------------------------------------------~ 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

IHEART 
SARCOMA, NOS 

(50) (50) 
1 C2Y.) 

(50) 

I LIVER 
HEMANGIOSARCOMA 

(50) 
1 (2X) 

(50) (50) 

lUTER US 
HEMANGIOMA 

(50) 
1 (2X) 

(49) 
1 (2X) 

(48) 

DIGESTIVE SYSTEM 

I LIVER 
HEPATOCELLULAR ADENOMA 
HEPATOCELLULAR CARCINOMA 

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

(50) 
5 C10X) 
3 (6Y.) 

(50) 
5 C10Y.) 
4 cax> 

IFORESTOMACH 
CARCINOMA IN SITU, NOS 
SQUAMOUS CELL PAPILLOMA 
SQUAMOUS CELL CARCINOMA 

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

(50) 

2 ( 4X) 
1 C2Y.) 

!URINARY SYSTEM 

NONE 

~NDOCRINE SYSTEM 

IPITUITARY 
CARCINOMA, NOS 
ADENOMA, NOS 

( 38) 
2 ( 5X) 
7 ( 18Y.) 

(45) 
1 C2X)
8 (18X) 

(44) 
1 (2Y.) 
8 (18X) 

IADRENAL 
CORTICAL ADENOMA 

(48) 
1 (2X) 

(47) (46) 

ITHYROID 
FOLLICULAR-CELL 
FOLLICULAR-CELL 

ADENOMA 
CARCINOMA 

(48) 
1 (2X) 

(45) (46) 
2 ( 4X) 
2 (4Y.) 

ITHYROID FOLLICLE 
CYSTADENOMA, NOS 

(48) (45) ( 46) 
1 (2Y.) 

REPRODUCTIVE SYSTEM 

*MAMMARY GLAND 
ADENOCARCINOMA, NOS 

(50) 
1 C2Y.) 

<50) 
1 C2X) 

(50) 

:1
'* 

NUMBER 
NUMBER 

OF 
OF 

ANIMALS 
ANIMALS 

WITH TISSUE 
NECROPSIED 

EXAMINED MICROSCOPICALLY 

81 I ,2-Dichloropropane 



---------------------------------------------------------------------------------------

TABLE 82. FEMALE MICE: NEOPLASMS (CONTINUED) 

-----------------------------------------------------------------------------~--------· 
VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

MIXED TUMOR, MALIGNANT 1 ( 2~0 

lEVAGIHA 
SQUAMOUS CELL CARCINOMA 

(50) (50) CSO> 
1 C2:C> 

#UTERUS 
ADENOCARCINOMA, NOS 
LEIOMYOSARCOMA 
ENDOMETRIAL STROMAL POLYP 

(50) (49) 
1 (2") 

(48) 

1 C2"> 
1 (2") 

#OVARY 
GRANULOSA-CELL TUMOR 

(50) (50) 
1 C2"> 

(45) 

--------------------------------------------------------------------------------------· 
NERVOUS SYSTEM 

#BRAIH (50) (50) (50)
CARCINOMA, NOS, INVASIVE 1 (2") 1 C2:C> 

SPECIAL SENSE ORGANS 

lEHARDERIAN GLAND (50) (50) (50)
ADENOMA, NOS 1 (2~0 1 (2"' 

lEEAR (50) (50) (50)
SQUAMOUS CELL CARCINOMA 1 (2") 

lEEAR CANAL (50) (50) (50)
SQUAMOUS CELL CARCINOMA 1 (2Y.) 

MUSCULOSKELETAL SYSTEM 

*LUMBAR VERTEBRA (50) (50) (50)
OSTEOSARCOMA 1 C2") 

BODY CAVITIES 

HONE 

ALL OTHER SYSTEMS 

lEMULTIPLE ORGANS (50) (50) (50)
SQUAMOUS CELL CARCINOMA, METASTA 1 (2") 

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

I ,2-Dichloropropane 82 



TABLE 82. FEMALE MICE: NEOPLASMS (CONTINUED) 
------------------~---.-----~-----------------------------------------------------------

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

HEPATOCELLULAR CARCINOMA, METAST 1 ( 2Y.) 
ALVEOLAR/BRONCHIOLAR CA, METASTA 1 (2Y.) 

ANIMAL DISPOSITION SUMMARY 

ANIMALS INITIALLY IN STUDY 50 so so 
NATURAL DEATH 11 14 22 
MORIBUND SACRIFICE 5 6 4 
SCHEDULED SACRIFICE 5 
TERMINAL SACRIFICE 29 29 24 
ACCIDENTALLY KILLED, NOS 1 

-----------~----------·-----------------------------------------------------------------
TUMOR SUMMARY 

TOTAL ANIMALS WITH PRIMARY TUMORS* 35 29 34 
TOTAL PRIMARY TUMORS 43 44 51 


TOTAL ANIMALS WITH BENIGN TUMORS 17 14 18 

TOTAL BENIGN TUMORS 17 16 22 


TOTAL ANIMALS WITH MALIGNANT TUMORS 24 20 28 

TOTAL MALIGNANT TUMORS 26 27 29 


TOTAL ANIMALS WITH SECONDARY TUMORSI 1 4 3 

TOTAL SECONDARY TUMORS 1 4 3 


TOTAL ANIMALS WITH TUMORS UNCERTAIN­
BENIGN OR MALIGNANT 1 

TOTAL UNCERTAIN TUMORS 1 

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

83 I ,2-Dichloropropane 
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TABLE 83. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO-YEAR 

STUDY OF 1,2-DICHLOROPROPANE 


VEHICLE CONTROL 

~-

ANIMAL 
HUMBER I ~I !I il !I !I !I !I il ~~ 1111 !I !Ill !Ill!! !t 11 il ~I tillll• 
m~~ ON D D 5 D : D D D DlII illuD D D D. :1il ilil' ll 11 !I il iii! i! il' il 91 il ~I ~I !I !I i!ll J 

yIH GUMEHTARY EM 

SKIN I + + + + + + + . + + + + + + + + + + + + + H + + +
FIBROJ'IIA 

SUBCUTANEOUS TISSUE + + + + + + + + + + + + + + + + + + N + + +I. . . 
FIBROMA X 
FIBROSARCOMA I X X 

RES IRATORY YSTEM 

I 


I . . . . . .. . . . . . LUI-!GS AHO SROHCHl + + + + + + + + + + + + +
ALVEOLAR/BRONCHIOLAR ADENOMA X X X X X X 
Al VEOLAR/BROHCHI OLAR CARCINOMA I X 
TUBULAR-CELL ADENOCARCINOMA, META X 

TRACHEA I + + + . . . + . . . + . + + + + + . + + + + . + + 
H~1'1ATUt'U11!TlC SY~TEM 

I . . . . . . . . . . . . . . . . . .BONE MARROW + + + + + + 
SPLEEN I • . + . . + . . . . + . - . + . . + + . . . + + 

lYMPH HODES + + . - + . + + - . . . . - . + . - + + - . . . 
THYMUS I + + + - . - - - - - - + - - + - - - ­

O!OCULATORY SYSTtM 

HEART I + . + + + + + + + + + + + . + + + + . . + + + + + 
TUBULAR-CEll ADENOCARCINOMA, META( X 

OIGES VE SYSTEM . . . . . . .
SAL I VARY GLAND + + + + + + + + + + + + + + + + + + 

LIVER I + + + + + + + + . + + + + + + . + + + . . + . . + 
HEF'ATOCELLULAR ADENOMA X X X X 
HEPATOCELLULAR CARCINOMA I X X X X X X 

HEMAHGIOSARCOMA 
 . . . . . . . . . . . . . . BILE DUCT + + + + + + + + + + + 

GALLBLADDER & COMMON BILE DUCT . . . . ' + ' + + + + . + + +' ' ·~~ ·~. . . . . . .+ .PANCREAS + + + + + + + + + + + + + + + + 
ADEHOCARC I NOMA, NOS . . . . . . . . . . . . .ESOPHAGUS + + + + + + + + + + + . . . . . . . . . . . .STOMACH + + + + + + + + + + + + + 

SMALL INTESTINE I . + . + + + ; . . + + + + . + . . + + + + . . + + 
MALIGNANT LYMPHOMA, NOS 

LARGE IHTESTlHE I + . - + + + + + + - + + + . + + + + + + + + + + + 

U«N<RY SYST<M 

KIDNEY I . + 

. 

. + + . . + + . ; . + + . + + + + + + + + . . + + 
TUBULAR~CELL ADENOCARCINOMA 

URIHAR'I" BLADDER + + + + + + + + + + + + + + + + + + + + + 

ENOOCRINE SYST<M 

I 


PITUITARY I + - + . . + . . + + . + + + . . + + . + + - + - + 
ADENOMA, HOS 

ADRENAL . + . + - + + + . . + - . . - + + + . . + . . 
CORTICAL ADENOMA 

THYROID + . + + + + + + - + . + . + . + + + + + + - + + + 

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

PANCREATIC ISLETS + + + + - + +. . . . . . . . . . . . . . . . . . 
ISLET-CELl ADENOMA 

REPRODUCTivE SYST<M 

MAMMARY GLAND N N N N N N N NNNNNNNNNNN N N N N N 

TESTIS . . . . . . . . . . . . . . . . . . . 
PROSTATE I . + + + . . + . + + + + + . . + + + . + + . . + 

I 

•••vuu> >YS "" 


&RAIN + + + + + + + + + + + + + + + +. . . . . . . . 

SPECIAL SENSE ORGANS I 

HARDERIAN GLAND N N N N N N N N N H N N N N N N H H H N N H N H 
ADENOMA, NOS IN X 

ALL OTHER SYST<MS 

MULTIPLE OROAHS HOS N N N N N N N H H N N N N N N N H N N N N N H N N 

~m~~:=~~~~~~Ho~?s, N~~TASTATIC X X 
X 

x_x_ _x__x_ _)( 

TISSUE EXAI"'IHED MICROSCOPICALL 'I" HO TISSUE IHFORMATIOH SUBMITTED 
IU4U1RED TISSUE HOT EXAMINED MICROSCOPICALLY C: NECROPSY, HO HISTOLOGY DUE TO PROTOCOL 
lU1"0ft tHCJ.DEHC£ A~ AUTOVfSl!t 
NECROPSY, NO AUTOLYSI$, NO MICROSCOPIC EXAI'IIHATIOH M: ANIMAL MISSING 
ANIMAL f''US-SEXED 8: NO NECROPSY PERFORI'IED 

84I ,2-Dichloropropane 



TABLE 83. MALE MICE: TUMOR PATHOLOGY (CONTINUED) VEHICLE CONTROL 


WEEKS ON 

STUDY 


IH EGUMEMTARY SYS EM 

SKIH 

FIBROMA 


SUBCUTANEOUS TISSUE + N + + t t + + + + + -I­
FIBROMA X 2 
Fli!ROSARCOMA 4 "' 

RESF"!RHORY SYSTEM 
I 

LUNGS AND BRONCHI 1 •I 

ALVEOLAIUUONCHIOLAR ADENOMA 1
 
ALVEOLARIBROHCHIOLAR CARCINOMA I 
 I 
TUBULAR-CELL ADEHOCARCIHOMA, METAt----------------------------+--'-t 

TRACHEA I • 

HEMATOPOIE IC SYSTEM 

BONE MARROW + •• 


SPLEEN 


LYMPH HODES 


THYMUS 


CIRCULATORY SYSTEM 
I 

HEART I + 
TUBULAR-CEll ADEHOCARCIHOMA, META] 

DIGESTIVE SYSTEM 

SALIVARY GLAND 


lIVER + • +
.. 
HEPATOCELLULAR .6.0EHOMA X 

HEPATOCELLULAR CARCINOMA X X X 

HEMAHG IOSARCOM.I.. 


BILE DUCT I· 
GALLBLADDER & COMMOH BILE DUCT . ' . + + + hi 

PANCREAS + + + + 
ADENOCARCINOMA, NOS 

ESOPHAGUS 


STOMACH + + + + t 


SMALL lHTESTIHE 


I
I • 

Mii.L IGHMH LYMPHOMA, NOS 


LARGE HITESTIHE 
 I • 
URINARY SYST M 

I 
KIDNEY I + 

TUBULAR-CELL ADENOCARCINOMA t----------------------------t--4 
URINARY BLADDER 

ENDOCR: HE S'!'S1 EM 

PITUITARY 
ADENOMA, NOS 

ADRENAL + + + + + 
CORTICAL ADENOMA 


THYROID 


PARATHYROID 


PANCREATIC ISLETS 

ISLET-CELL ADENOMA •j •• I 

REPKOOuCTI E SYS EM 

MAMMARY GLAND I H ' H H H H ' ' H H N ' H H ' H ' N ' H H 'I '" 
TESTIS 

PROSTATE 49 

NERVuUS SY~TtM 

BRAIN + + +I .. 
SPECIAL HSE """'" 

HAROERIAN GLAND HHHHHHHHHHNNHNHHHNHNNNH H ,I
ADENOMA, NOS I '" 

ALL OTHER TEMS 

MULTIPLE ORGANS NOS HNNHHHNHNNNNNHHHHHHHHHHHH 

~~rn~m~~$~~,,~~··,~pmmc "' ~ 
" ANIMALS NECROPSIED 

+I TISSUE EXAMINED MICROSCOPICALLY HO TISSUE INFORMATION SU!MITTeO 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY NECROPSY, HO HISTOLOGY DUE TO PROTOCOL 

XI TUMOR IHCIOEHCE AUTOL YSU 
HI NECROPSY, HO AUTOlYstS, NO MICROSCOPIC EXA.MlNA.TlOH ANIMAL HISSING 

NO NECROPSY PERFORMED 

85 I ,2-Dichloropropane 



TABLE 83. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO·YEAR 

STUDY OF 1,2-DICHLOROPROPANE 


LOW DOSE 


INTEGUMEN ARY SYSTEM 

SUBCUTANEOUS TISSUE + N H +.. 
FIBROMA X 

FIBROSARCOMA 


RESPIRATORY SYSTEM 

LUNGS AHD BRONCHI + + + + + + + + +I 
HEPATOCELLULAR CARCINOMA, METASTA X X I 
ALVEOLAR/BRONCHIOLAR ADENOMA f--------------------'------L-----+ 

TRACHEA I • 

H M.HOPO E C YSTEM 

BONE MARROW 

SPLEEN 

LYMPH HODES I + +I 
MALIG.LYMPHOMA, HISTIOCYTIC TYPE +------------------------------+ 

THYMUS -I 

CIRCULATORY SYSTEM 

HEART I • • • .r 
DIG STillE SYSTEM 

S"LIVARYGL"HO j++++++ +++++ ···I 
L~~~:TOCELLULAR ADENOMA I + + + ; + ; ; + + + + + + + ; + -1 

HEPATOCEllULAR CARCINOMA I X X X X X X X X X X X I 
HEMANGIOSARCOMA I I 
MAL IG. LYMPHOMA, HISTIOCYTIC +---------------------'----------+TYPE 

BILE DUCT +-':.._':.._.:_•:.._•_:•_•:.._•:.._.:__.:.__.:___:__:__.::._..:__::.._:_•:__+ + + + + ­

GALLBLADDER & COMMON BILE DUCT + H + + + H + H + + N 

PAHCRHS 

ESOPHAGUS 


STOMACH + + ; + 

SQUAMOUS CELL PAPILLOMA 

SMALL INTESTINE 

lARGE INTESTINE 

UIUMARY SYSTEM 

KIDNEY 

URINARY BLADDER 

ENDOCRINE SYSTEM 

PITUITARY 

ADREHAL + + + + -1: + +
PHEOCHROMOCYTOMA 

THYROID 

PARATHYROID -I 

REPRODUCTIVE SYSTEM 

MAMMrf.RY GL AHD H •H • • • •••• "H" • • H "H H"H 

TESTIS I+ • 
INTERSTITIAL-CELL TUMOR 

PROSTATE 

PAPILLARY ADENOMA 


I 
-I 

NtRVOUS SYS EM 

BRAIN + + + + + 

>et_,Al >tH>t UKGAHS 

HARDERIAH GLAHD NNHHHNHHHHHHHNNHHHNHHHHHH 
ADEHOMA, HOS X 

All OTHER SYSTEMS 

MULTIPLE ORGANS NOS H H H H H H N N N H H H HHHNHHNHHHHH 
HEMAHGIOSARCOMA 

=~l IGHf~~P~~~PHO~~ ~ T~~~VT TVPI" 

TISSUE EXAMINED MICROSCOPICALLY NO TISSUE IHFORMATION SUBMITTED 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY NECROPSY, HO HISTOLOGY DUE TO PROTOCOL 
TUMOR INCIDENCE AUTOLYSIS 
NECROPSY, NO AUTOLYSIS, HO MICROSCOPIC EXAMIHATIOH ANIMAL MISSING 
ANIMAL MIS-SEXED HO NECROPSY PERFORMED 

I ,2-Dichloropropane 86 



TABLE 83. MALE MICE: TUMOR PATHOLOGY (CONTINUED) LOW DOSE 
----------------------- .. ·-----------------------------------------------------------------------------------------------

HuA~~~ !Ill il ~I !lllll!lll !Ill!! il !I ~111 !I il il11 ~I il :1 !I g TOTAL 
TISSUES m~~ UN TUMORSlUI it !I HlUI it it il tillll ii ;1 il !I il :l ;1 !I il il il J 

INTOGUO.HTUY >Y>TOn 

SU!CUUHEOUS TISSUE + + + H + + + + + + + + + + + + + + + + + + + + + 50• 
FIBROMA I 
FIBROSARCOMA X 3 

••,.... , • ., SY ItO 

LUHGS AND BRONCHI + + + + + + + + + + + + + + + + + + + + + + + + + 50 
HEPATOCELLULAR CARCINOMA, METASTA X X 
ALV!OLARIUOHCHIOLU ADENOMA X X X X X : 

TRACHEA + + + + + + + + + + + + + + + + + + + + + + + + + 49 

"'"""'"'"< "''" 
!ONE I"'ARROIII + + + + + + + + + + + + + + + + + + + + + + + + + 47 

SPLEEN + + + + + + + + + + + + + + + + + + + + + + + + + 47 

lYMPH HODES + + + + + + + + + + + + + - + + + + + + + + + + + 
I"'ALIG.l YMPHOMA, HISTIOCYTIC TYPE I 

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

010" y Y>rtn . . . . . 
" 
" 

HEART + + + + + + + + + + + + + + + + + + + + 50 


DIG.>T YSTOM 


$ALIVARY GLAND + + + . + . . + + + + + + + + + + + - + + + + + + ,._ 
liVER + + + + + + + + + + + + + + + + + + + + + + + + + 49 

HEPATOCELLULU ADENOMA X X X X X X 10 
HEPATOCELLULAR CARCINOMA X X X X 

X
HEMAHGI OSARCOMA X X 2 
MALIG.LYMPHOMA, HISTIOCYTIC TYPE I 

BILE DUCT + + + + + + + + + + + + + + + + + + + + + + + + + 49 

OAllalADDER & COMMON 81LE DUCT + + + + + + + + + + + + + + + + + + 

" 

" + " " + " '" 
PANCREAS + + + - + + + + + + + + + + + + + - + + + + + + 45 

ESOPHAGUS + + + + + + + + + + + + + + + + + + + + + + + + + 47 

STOI'I,t.CH + + + + + + + + + + + + + + + + + + + + + + + + + ,.
sqUAMOUS CELL PAPILLOMA r 

SMAll INTESTINE + + + - + + + + + + + + + + + + + + + + + + + + ,,_ 
LARGE INTESTINE + + + + + + + + + + + + + - + + + - + + - + + + 44 

"'"' "" 
kiDNEY + + + + + + + + + + + + + + + + + + + + + + + + + --'-!_ 

URtNA~'f &LADDE~ + + + + + + + + + + + + + .+ + + + + + + + + + + + .. 
•Hooc•; HE SYSTEM 


PITUITARY + + + + + + - + + + - - + + + + + + + + + + + + + 42 


ADRENAL + + + + + + + + + + + + + + + + + + + + + + + + + 45 

PHEOCHROI'IOCYTOMA I 

THYROID + + + + + + + + + + + + + + + + + + + + - + + + + _H_ 

PAR.\ THYROID - - - + + - + + - - + + - + + + + - - - + - + + 26 

••••uvuoo ,. >T>I •• 

r1AMMAitY GLAND .ltH ...KHH_lL H H N N N N K H__l!__JL H N N " ' 
TUTU I + + + + + + + + + + + + + ; + + + + + + + + + + + ,.

IHTUSTITIAL-CELL TUMOR I 

PROSTATE + + + + + + + + + + + + + + + + + + + + + + + + + .. 
PAPilLARY ADENOMA X I 

"'"'""' >T>JC" 

BlUtH + + + + + + + + + + + + + + + + + + + + + + + + + 50 


>r<OIAL ..N: """'"' 
HARDERJAH OLAND H H H H H H H H H H H H H H H H H H H H H H H H H 50N 

ADEHOI'\A, NOS X z 
ALl DTMU >TOTE"> 

PIUL TIPLE ORGANS HOI H H H H H H H H H H H H H H H H H H H H H H H H H 50N 
HIMAHGJOSA.ItC:D"'A 1 
l'tALlONAHT LYMPHO~~.' X X X X X X •X·~~."' .... 

' AHI~ALS HEC•O,SIEO 
+1 TISSUE EXA~IHED MIUOSCD,ICALLY I HO TISSUE IHPORMATJOH SUBMITTED 

REqUIRED I ISSUE HOI EXAMINED MICROSCO,ICALL Y C* NECROPSY, NO HISTOLOGY DUE TO I'ROTOCOL 
X• TUMO. INCIDENCE AI AUTOLYSIS 
HI MICROPSY, NO AUTDLTIII, NO "ICROICOPIC !XAI'tiNATlOH M• AHltiAL MUSIHO 

II NO NECROPSY PERFORMED 

87 1,2-Dichloropropane 



TABLE 83. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO·YEAR 

STUDY OF 1,2-DICHLOROPROPANE 

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

ANIMAL 
NUMBER ~~ !! !I !I !I !I !I !I !ill 11llllll !11111llllli UJl ll iL ~ 
WEEKS ON 1 

STUDY Ol 
 0 ~ ~I li 0 0 0 ~ ~~ ~ I 0 0 l. 0 0 0 0 ~ ~! 0 0 0 0ill!' 11 il il il11llllll il illlll il il il Ull il il !I' 

INTEGUMENTARY SYSTEM 

I 


SUBCUTANEOUS TISSUE I + + + N + + + + + + + + + + N + + + + + + + + + + 
SARCOMA, NOS I 

FIBROSARCOMA I 


RESPIRATORY SYSTEM 
I 


LUHGS AHD BRONCHI I + + + + + + + + + + + + + + + + + + + + + + + + + 
HEPATOCELLULAR CARCINOMA, METASTAI X X X 

ALVEOLAR/BRONCHIOLAR ADENOMA I X X X X X 

ALVEOLARIBROHCHIOLAR CARCINOMA 

I . . . . . . . . . . . . . . . x_x_ . . . . . . . TRACHEA - + + 

HEMA OPOIETIC SYSTEM . . . . . . . . . . . . . . . . . . . BOHE MARROW - + + + + + 

I . . . . . . . . . . . 
SPLEEN + + - + + + + + 

lYMPH HODES . . + + + . + . - + . - + + + . - + - . . + 

·_x_ . . .. HEMAHGIOSARCOMA .
~ MALIG.LYMPHOMA, HISTIOC'!'TIC TYPE 

THYMUS + - - - - - - - - - . - - . + - + - + ­
CIRCULATORY SYSTEM 

I 

I . . . . . .
HEART + + + + + + + + + + + + + + + + + + + 

DIGESTIVE SYSTEM 

SALIVARY GlAHD - + + + + - + + + + + + - + + . . + + + + + + + + . . . . . . . . .LIVER + + + + + + + + + + + + + +I· . BILE DUCT ADENOMA I 

HEPATOCELLULAR ADENOMA X X X X X X X X 

HEPATOCELLULAR CARCINOMA X X X X X X X X X X 

MALIG.L '!'MPH OMA. HISTIOCYTIC TYPE X X
I 
. . . . . . . . . . . . . . . . . . BILE DUCT + + + + + + + . . . . .GALLBLADDER & COMMON BILE DUCT + N + + N H + N N + + H N +" . " + " 

PANCREAS . . . . . . + . . . . - . . . + + . . . . + + . 
r- . . . . . . . . . . . . . . . . .ESOPHAGUS + + + + + + + 

I . . . . . . - . . . + .STOMACH + + + + + + + + + + ++ ;
SQUAMOUS CELL PAPILLOMA 

SMALL INTESTINE . + . . . + . + + . . - . . + + . + . . + + + + + . . . . . . . . .LARGE INTESTINE + + + + + + + + + + + + + + + 

RECTUM I N N N N N N N N N N N N H H H H N N H H H H H H H1 
SARCOMA, NOS 

URINARY SYSTEM . . . . . . . . . . .KIDNEY + + + + + + + + + + + + + + 

MALIGNANT LYMPHOMA, NOS X 
. . . . . . . . . . . . . .URINARY BLADDER + + + + + + + + + + + 

ENDOCRINE SYSTEM 

PITUITARY . . + - . . . . + . + + + . - . . + + - . + + + + . . . ; . . . . . . . . . . . . . . . . . . .ADRENAL + + 
PHEOCHROMOCYTOMA 

THYROID I . . . . . . + . + . . . - . + . + + . .+ + + + 
FOLLICULAR-CELL ADENOMA I X 

FOLLICULAR-CELL CARCINOMA _x 


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

REPRODUCTIVE SYSTEM 

MAMMARY GLAHO N N N N N ~ N N ~ N N N _I<NHH_~ ~~IN •. . . . .. . " . . .TESTIS + + + + + + + + + + + + + + + 

PROSTATE I . + + + . + . + + . . . + + + + . + + + + + + + 

NERVOUs SYSTEM 

I 

I . . . . . . . . . . . .
BRAIN + + + + + + + + + + + + + 

SPEC!AL SEHSE ORG NS 

I 


HARDERIAN GLAND I N N N N N N N H H N H N N H N H N N N H N N" N 
PAPILLAR'!' ADENOMA I X 
" 

USCULll5Kt.LETAL S'l'S E 

I 


MUSCLE I N N N N N N N N N N + N N N N N N H N N N H" N 
HEMANGIOSARCOMA I " X 


A OTHER S'l'STEf"S 

MULTIPLE ORGANS NOS N N N N N N N N N N N N N N N N N N N N N N N N 
HEMANGIOSARCOMA I NMALIGNANT LYMPHOMA, NOS X X X 


TYPE
~!~ ~~~ttH ~r:~~~~A, MIXED 
X 


TISSUE EXAMINED MICROSCOPICALLY NO TISSUE IHFORMATlON SUBMITTED 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY NECROPSY, HO HISTOLOGY DUE TO PROTOCOL 
TUMOR IHCIDEHCE AUTOLYSIS 
NECROPSY, HO AUTOLYSIS, HO MICROSCOPIC EXAMINATION AHIMAL MISSING 
AHIMAL MIS·SEXED HO HECROftSY PEit~ORI'tED 

1,2-Dichloropropane 88 




TABLE 83. MALE MICE: TUMOR PATHOLOGY (CONTINUED) HIGH DOSE 


so• 
2 

' 
RESPIRATORY SYSTEM 

LUNGS AHD BRONCHI 	 so 
HEPATOCELLU~AR CARCINOMA, METASTA! 	 4 
ALVEOLAR/BROHCHIOLAR ADENOMA I 	 I 

I 	 ·I 
AL VEOLAIVBROHCHIOLAR CARCINOMA t-------------''---------------"--f--'-j-' 

TRACHE4 	 + +I C;7I • 

HEM TOPOIETIC SYSTEM 

80HE MARROW 	 49 

SPLEEN I + + + + + + + +I 49 
HEMAHOIOSUCOMA I 	 I ' 

LYMPH HODES 	 + + + + + + + + + + + -I 42 

MAliG .LYMPHOMA, HISTIOCYTIC +-----------------------------+--'-'fT'I'PE 

THYMUS 	 I • " 
CIRCULATO Y SYSTEM 


I 

HEART I • • 	 50 

OIGESTIV SYSTEM 

SALIVARY GLAHD 	 47I.I 	 . 'I 
LIVER I + •I 50 

~~~~Tg~~[l~~~~O~~E~OMA ~ X X X X X I ' 
HEPATOCELLULAR CARCINOMA I X 	 XI " 

2 " B;~~ I:~~~MPHOMA, HISTIOCYTIC TYPE f-1-.-----------,-,--,-.--.-,--,--,--,-,-,-,--+----"-+ 
50 

GALLBLADDER ' COMMON BILE DUCT I + + + H N H + + + + H + + H + + H + 50~ I 
PANCREAS I + 	 + + + + + 4 J 
ESOPHAGUS 	 49I + 	 +I I 

4
STOMACH I + 	 + + + + + + + +I 4,', IllSQUAMOUS CELL PAPILLOMA . 	 X I . 
SMALL ItHESTIHE t-• + 	 + + + + + + +I . . . . . . . . . . . . . . . . . . . . . . . . LARGE INTESTINE 	 4 

REClUM 	 H H H H H . H H H H H H H H H H H H H . H H H H HI so• I 
SARCOMA, HOS 	 X I ' I 

U!t:lNARY SYSTt.M 
I I 

KIDNEY 	 50. . . . . . . . . . . . . . . . . . . . . . . . . 
MAL IGNAHT LYMPHOMA, HOS . . . .. . . . . . . . . . . . . . . . . . . . . ' 

URINARY BLADDER 	 50 

EH J\..!t:IHE SYSTEM . . . . . . . . . . . . . . . . . . . . . . . . . PITUITARY 	 47 . . . . . . . . . . . . . . . . . . . . . . . . I ADRENAL I 49 
PHEOCHROMOCYTOMA 

i. . . . . . . . . . . . . . . . . . . . . 
I 

' 
THYROID 	 - - •I 45 

FOLLICULAR-CELL ADENOMA 
FOLLICULAR-CELL CARCINOMA 

PARATHYROID I . . . . . . . - . . . . - . . - . - -
' ' 

" 
REPRODUCTIVE SYS En 

MAMMARY GLAND H H H H H H H H H H H H H H H H H H 

i. . . . . . . . . . . . . . . . . . . . . . . . . '" 
TESTIS 	 50 

! . . . . . . . . . . . . . . . . . . . . . . . ..PROSTATE 	
"" •I 

M<KVUU> >Y>T•M 
I 	 II 

+ + + t 50 

HAR:DERUH GLA.HO so•
PAPILLARY ADENOMA ' 

MUSCUl 'dE A S S E 

MUSCLE 	 IN H H H H H H N N H H H H H H H N H H H N H H H H so•
HEMANGIOSARCOMA ' 

"' ""'" >YST '"' 
MULTIPLE ORGANS NOS NHNHHHHHHHHHHHHHHHHHHHNH 

HEMANGIOSARCOMA 
MALIGNANT LYMPHOMA, NOS 
~:~~~~~tiT LYM~~g~A, MIXED TYPE 

• 	 ANIMALS NECROPSIED 
+I TISSUE EXAMINED MICROSCOPICAllY HO TISSUE IHFORMATIOH SURMJTTED. c REQUIRED TISSUE HOT EXAMINED MICROSCOPICALlY NECROPSY, HO HISTOLOGY DUE TO PROTOCOL 
XI TUMOR INCIDENt! A AUlQ.l YSU 
HI NECROPSY, HD AUTOLYSIS, HO MICROSCOPIC EXAMIHAliOH M AHH!AL MlSSIIlG 

HO NECROPSY PERFORMED• 
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TABLE 84. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE TWO-YEAR 

STUDY OF 1,2-DICHLOROPROPANE 


VEHICLE CONTROL 


WEEKS ON 
STUDY 

INTEGUMENTARY SYSTEM 

SKIN 
SQUAMOUS CELL CARCINOMA 

SUBCUTANEOUS TISSUE 
SARCOMA, NOS 

I • 
I 

R SPIIUTORY SYSTEM 

LUtWS AHD BRONCHI 
ALVEOLAR/BRONCHIOLAR ADENOMA 
ALVEOLAR/BRONCHIOLAR CARCINOMA 
OSTEOSARCOMA, METASH.TIC 

TRACHEA • •I 
HEMATOPOIE IC S"YSTEM 

BONE MARROW ! . 
SPLEEN 

HEMAHGIOS ... RCOMA 
MALIGHAHT LYMPHOMA, HOS 

I •
I 

LYMPH HODES j •• 
THYMUS 1- • 

CIRCULATORY SYSTEM 

HEART 

DIGESTIVE SYSTEM 

I 
I • 

I 
SALIVARY GLAND 

LIVER 
HEPATOCELLULAR ADENOMA 
HEPATOCELlULAR CARCINOMA 
HEMANGIOSARCOMA 

BILE DUCT 

GHLBLAODER & COMMON BILE DUCT + N + + N + + + + + + + + ... + + 

PANCREAS 

ESOPHAGUS 

STOMACH 

SMALL INTESTINE 

LARGE INTESTINE 

URINARY SYSTEM 

KIDNEY 

URINARY BLADDER + + + 

ENDOCRINE SYS M 

PITUITARY + + + 
CARCIHOMA,HOS 
ADENOMA, NOS 

X 
X X X X 

ADRENAL 
CORTICAL ADENOMA 

+ ; 

THYROID 
FOLLICULAR·CELL ADENOMA 

PARA THYROID 

"".ODUOTIV< ""'" 

MAMMARY GLAND H+H+HHHHHHHHHHHHH+NHHH+NH 
ADENOCARCINOMA, NOS X 
MIXED TUMOR, MALIGNANT 

UTERUS + + ___; + 
HEMANGIOMA 

OVARY 
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 

"'""" ""'" 
BRAIN 

'"" AL """ '""'"' 
HARDERIAH GLAND HHHHNHHHNHHHNNNHHNNMNNNHN 

ADENOMA, NOS 

•cc """ "" '"' 
~. H H H H H N H H H H H H H H .~ H H H N N _1 ~ N N"MH!~~MR~¢~Mgi HOS 

TISSUE EXAMINED MICROSCOPICALLY 1 NO TISSUE INFORMATION SUIMITT!D 
-1 UIIIUIRED TISSUE HOT EXAMINED MICitOSCOPICALLY 01 HECRO~SY. NO HUTOLOGY DUE TO ~ltOTOCOL 
XI TUMOit INCIDENCE AI AUTOLYSIS 
HI H!CitOPSY, NO AUTOLYSIS, NO JIIIICROSCOJIIC !XAMINATION Ml ANIMAL MUSING 
Sl ANIMAL MIS-SEXED 11 NO H!CROPIY PEIFOIM!D 
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TABLE 84. FEMALE MICE: TUMOR PATHOLOGY (CONTINUED) VEHICLE CONTROL 
··--------------- ... -----------------------------------------------------------------------------------------------------­

ANIMAL 
HUMBER !Ill !I!I i 111 ~I i I ~I !I ~I !Ill iI ~ 111 IT IT IT rrn !I!I ; I : 
TOTAL 

TISSUES m~~ ON TUMORSil i I il il i! il iI ~I iI ii !I iI il iI iI il iI ill! i I !I iI iI iI g 

INTEGUMENTARY S M 


I 

SKIN + + + + + . + . . + . + . N + N . . . . . + .. . 50•,

SQUAMOUS CELL CARCINOMA 

SUBCUTANEOUS TISSUE .. + . . . . . + . + + . N . N . . . . . . + . . ,
SARCOMA, HOS X "' 
P!RATORY SYS EM . . . . . . . . . . . . . . . . . . . . . .LUNGS AND BRONCHI + + + 50 

ALVEOLARIBROHCHIOLAR ADENOMA X X 5,

ALVEOLAR/BRONCHIOLAR CARCINOMA X 


X ,
OSTEOSARCOMA, METASTATIC 

TRACHEA . . . . . . . . . . - . . . . .. - + . . . . . . 48 I 


HEMATOPO!tTIC SYSTEM . . . . . .. . . . . . . . . . . . . . . .BONE MUROW + + + . .. . . . . . . . . . . . . " 
SPLEEN + + + + + + + + + 50 


HEMAHGI OSARCOMA X 2
'I ,MAL IGHAHT LYMPHOMA, NOS v 


l 

THYMUS 

'!'MPH HODES . . . . . . . . . 
- - . . - . -

+ 

-
. 
- . . . . - . + + 

-
. 
- . + -

- . . . - -
- . . . . . . . 

- 21-

CIRCULATORY H' M 

HEART . . . . + . . . . . . . . . . . . . . . . . . . . 50 


DIGES" IVE SYSTEM 

SAL I VARY GLAND + . . . . . + . . . . . . . . . - . . . . . . . 4 
. . . . . . . . . . . . . . . . . . . . . . . . 50 ,LIVER + 
HEPATOCELLULAR CARCIHOMA 

HEMANGIOSARCOMA 
 ,

i---· 
BILE DUCT + + + + + +.. . . . . .. . . . . . . . . . . . . . . . . . . . . GALLBLADDER l COMMON BILE DUCT u + + N + • u • u + • u • u + . . . . . . .... . . . . ' 
PANCREAS + + + + + + + + + + + 4 


ESOPHAGUS + . . . + . . + + + - . . - . + . . . + . + + + . 4 


STOMACH + + + + + + + + + + +
. . . . . .. . . . . . .. 
SMALL INTESTINE + + + + + + . . . . . + . + + . - . + + . . . + .. . . . . . . . .. .LARGE INTESTINE - + + + + + + + + + + + + + + 48 I 


URINARY SYSTEM .. . . . ... . . . . . . . . ..KIDNEY + + + + + + + + + 

I . . . . . . . . . . .. . . . .
URINARY BLADDER + + + + + + + + + 50 


fHDOCRINE SYSTEM 

PITUITARY - . - . + + . - . . - . . + . + - - + + - . . - . ,. 
CARCINOMA,NOS X 

ADENOMA, HOS X l 

ADRENAL . . . + . . . + . ' 
+ . . . + . . . . . . - . - . 48 ,+ 

CORTICAL ADENOMA 

THYROID . + + + + .. . + + + + .. + . + . . + . - . 48 ,- ~ 
FOLLICULAR-CELL ADENOMA 

PARATHYROID . - . - + - - + + - - - . + .. . - - . . + . 29 


•tr.oDU<1 VE SYSTEM 

MAMMARY GLAND N N N N . N N N + N N N . N . N N N N N N . N . N 50•,ADENOCARCINOMA, NOS 

MIXED TUMOR, MALIGNANT 
 . . . ' . . . . . . . . . . . , 

UTERUS + + + + + + + + + + + 50 

HEMANGIOMA . . . . . . . . . . . . . . . . . ' 

OVARY + + + + + + + + 50 
, I I
MALIG.L'I'MPHOMA, HISTIOCYTIC TYPE 

NERVOU , >YS m . . . . . . . .. . . . . . . . . . . . . .BRAIN + + + " 
SPEC AL SENSE ORGAN> 

HARDERUN GLAHD 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 50M,ADENOMA, NOS X 


Al "'""" >»«MS 

N N N N N N N N N,.,~~ r~~~iw~R?e::~~g~ wnco N ~ ~ N ~ N ~ N ~ N ~ ~ N ~ N ~ 5~ M i 

M ANIMALS NECROPSIED 


+I TISSUE EXAMINED MICROSCOPICALLY HO TISSUE IHFORMATJOH SUBMITTED 

JtEQUJitED TISSUE HOT EXAMINED MICROSCOPJCALL Y NECROPSY, HD HISTOLOGY DUE TO PROTOCOL 

XI TUMOR INCIDENCE AUTOlYSIS 
Ht NECROPSY, HO AUTOLYSIS, HO I'HCROSCOPIC EXAI'IJHUJOH AHitiAl MJSSIHG 

HO NECROPSY PERFORMED 
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TABLE 84. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE TWO·YEAR 

STUDY OF 1,2-DICHLOROPROPANE 

LOW DOSE 

~~M~~~ !! ll !I !I !I!I jJ !I!I 1111ll 1I llllll JI!Ill !I ~I ~I !I!I • 
m~~ ON 11 ~I ~I HUil il il !I ;1 ;1 ~I il Hil !I !I Hil il il !I il ~I • 

IHTOOUMtl ""' '""" . . . . . . . . . . . .SUBCUTANEOUS TISSUE + + + + + + + + + + + + + 
FIBROSARCOMA X 

RESPIRATORY SYSTEI'I . . . . . . . . . . . . . . . . . . . . . . LUHGS AtiD BRONCHI + + + 
HEPATOCELLULAR CARCINOMA, METASTA X 
ALVEOLAIVBROHCHIOLAR CARCINOMA 

TRACHEA + . . . . . . . - . . - + . . . . . . . . + + . . 
HEMATOPOIETIC SYSTEM . . . . . . . . . . . . . . . . . . . . . BONE MARROW + + + . . . . . . . . . . . . . . . . . .SPLEEN + + + + + + + 

LYMPH HODES . . . . . . . . - . - . . . . . + . - . - . ­
THYMUS - - - - + - - . + . + - - - . - - - - -

+ 

CIRCULATORY YSTtM . . . . . . . . . . . . . . . . . . . . . HEART + + + + 

SARCOMA, NOS 


DIGESTIVE S EM 

SALIVARY GLAHD . . - . . . . . . . . . . - . . - . . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LIVER 
HEPATOCELLULAR ADENOMA X 
HEPATOCEllULAR CARCINOMA 

BILE DUCT 

OHLBlADOER ' COMMON BitE DUCT 

PANCREAS 

ESOPH.GUS 

STOMACH • + • 
CARCIHOM4-IH-SITU, HDS X 
SQUAMOUS CELL PAPILLOMA 

SMALL INTESTINE 

LARGE IHTESTHIE 

U~INA~Y SYSTEM 

KIDNEY + + • 'I
I 

URIHA~Y BLADDER • +II 
ENDOCR!HE SYS En 

PITUITARY + + + + 

CARCIHOMA,HOS X 

AOEtiOMA, HOS 


ADRENAL I • • 

THYROID I- • ... 

PARATHYROID 


..:EPROOUCTIVE SYSTEM 
I 

MAMMARY GLAHD IH H H H H H H H H H H H + H + H H H H H 

ADEHOCA~CIHOMA, HOS 
 I 

UTERUS I+ + + + +I 
ADEHOCARCIHOMA, HOS I I 
HEMANGIOMA X . . . . . . . . . . ., . . . . . . . . . . . ..OVARY + 
GRANULOSA-CELL TUMOR 

f'.!Ej;!VOUS SYSTEM . . . . . . . . . . ... . . . . . .BRAIN + + + + + + 
CARCINOMA I HOS, INVASIVE X 

SPECIAL SEHS ORGAHS 
I .EAR H H H H H H H H H H H H H H H H H H H H N H H H 

SQUAMOUS CELL CARCINOMA X 

MUSC LO~ KELt. IAI 'l':i 1 EM 

BONE H H H H H H H H H H H H H H H H H H H H H H H H H 
OSTEOSARCOMA 

ALL Ht...: SY~ 1 eMS 

MULTCPLE ORGANS NOS N H N N H N N N N H N N H N N H N N H H H H H H H 
HEPATOCELLULAR CARCINOMA, METASTA 
ALVEOLAR/BROHCHIOLAR CA, METASTAT 

X X X X X X~:t;gH~~~.~~~:HO~l~ lmYTIC TYPE X 

TISSUE EXAMIHED MICROSCOPICALLY HO TISSUE IHFORMATJOH SUBMITTED 
REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY NECROPSY, HO HISTOLOGY DUE TO PROTOCOL 
TUMOR IHCIDEHCE AUTOL '!'SIS 
HECROPSY, HO AUTOLYSIS, HO MICROSCOPIC EXAMIHATIOH ANIMAL MISSIHG 
AHII'1AL 1'1IS-SEXED HO NECROPSY PERFORMED 
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TABLE 84. FEMALE MICE: TUMOR PATHOLOGY (CONTINUED) LOW DOSE 
•• M M M • • ---- ••- •• -- •••- ---------- • • •••- • • • •----- • • •--------- •- ----- • ------- • ---- • • • • •- • • • ••• • • • •• • ---------------------- ­

•• '""Un<N ,.,y s, o<n 

""A"~ 
m~~ ON 

~I il !I ~Iiili il !Ill !I ~I il !Ill !I ~I il1111 !I !I ~I :1 ~I • TOTAL 

il il !i il !I il ~~ il ill I il il ~I il il !I ;1 il il il il il il il •TISSUES 
TUP10R5 

SUBCUTANEOUS TISSUE ; ; ; ; ; ; ; ; ; ; ; ; ; N ; ; ; ; ; ; ; ; ; ; ; "' FIUOURCOMA I 

"' <n 


LUNGS AHD 'BRONCHI ; 

•<•• "'' "' 

; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;I ; . . . . 	 .I " HEPATOCELLULAR CARCINOMA, METASTA I 

AL VEOLAR/UOHCHIOLAR CARCINOMA y I 


TRACHEA 	 ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;. " 
••nAouru•E•" "'T<" 

!ONE P'IARROW ; ; . ; - ; ; ; ; ; ; ; ; ; ; ; ; ; ; . .. ; .. ••. . . . . . . . . .. . . . . . . . . . . . . . . SPLEEN 	 50 

lYMPH HODES . . . . - - . . ; . . . . . - . . . . . . . . . . I 

THYMUS 	 I - - - . ; - ; - . ; - ; - ; ; - . ; ; ; - 13 

"' 	JLAOU" s,o<n 

; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;I . . . . . .HEART 
SARCOMA, NOS X 	 I " 

•••<• V< '"'<" 

; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ;. . . . . 	 .SALIVARY GLAND 	 ; ; 

LIVER ; ; ; ;_ ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 

HEPATOCEllULAR ADENOMA X X X X 


. . . . . 
HEPATOCELLULAR CARCINOMA X 	 "• 

; ; ; ; 	 ;. . . . . . . . .. . ....BILE DUCT .. . .. -'..L..f
I . . . . . . . . . . . . . . . . . . . GALLBLADDER I COMMON BILE DUCT N N N N 	 ; N 

PANCREAS 	 ; . . . . . . . . . . . . . . . . . . . . . . . . "' 
ESOPHAGUS 	 . . . ; .. . . - . . - . . . . . .. . . . . . 46 

" .. .. . . . . . . ; . . . . . . . . ..STOMACH ; ; 	 ; ; ; 50 
CARCIHOI'IA·IH·SITU, NOS 
SQUAMOUS CELL PAPILLOMA 	 X ; . . . . . . . . . . . . . . . . . . . . . . . . ••SMALL INTESTINE 	 ; 

LARGE IHTESTIHE . . - . . . . . . . . . . . - . . . . . . . . . . 45 

U•lNA•Y >Y o<n . . . . . . . . . .. . . . . . . . . . . . . . . KIOHEY 

I . . . . . . . . . . . . . . . . . . . . . . . . . • • " URIHARY BLADDER 

<"""""'"< "<' 

;PITUITARY 	 - . . . - ; . . . . . . . . . . . . . . . - . - 45 
CARCINOMA, NOS 

ADENOMA, NOS y X X X X X X X ~ 


ADRENAL 	 - . . . . . . . . .... . . . . . . . . .. 
; ; ; ; ; ; ;THYROID 	 . . . ; 

- . . . . . . . . .. . . . -
47 

PAUTH'I'ROIO - - - - - .. - ; . - . - ; - - - - - - - . 20 

<or<oDuC I SY>TEn . 	 .MAMMARY GLAHO N N N N N N N N N N N N N N N N N N ; N NH ~ ADEHOCARCIHOMA, NOS 	 I . . . . . . . . . . .. . . . . . . . . "' 
UTERUS 	 ; ; ; ; ; 

ADEHOCARCIHOMA, NOS X I 
HEMANGIOMA 

OVARY ; ; ; ; ; 
GRANULOSo\·CEl_L. !UMOR X I 

. .. . . . . . . . . . . . . . . . . . " 
" 

""vou• '""" 
BRAIN ; ; ;. . . .. . . . . . . . . . . . . . . . . . 

CARCINOMA, HOS, IHVASIVE 	 I " 
"'"" """ O<GAN: 

EAR N N N N N N . N N N N N N N N N N N N N N N N N N 
SQUAMOUS CELL CARCIHOI"''A 	 X 2 "' 

LETA ""<" 

BONE 	 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 
OSTEOSARCOMA 	 X I "' 

'" uo n<• '" T<n• 

MULTIPLE ORGANS NOS N N N N N N N N N N N N N N N N N N N N N 
HEPATOCELLULAR CARCINOI'IA, I'IETASTA X 	 " N " N 

I "' ALVEOLARIIROHCHIOLAR CA, METASTAT X I 
X X X X X X X 13=:L l~N~~~.b~=r"00lh~g~Ym Tvo• 	 I 

• AHII'IALS HECROP$IED 
+I 	 TISSUE EXAMINED HICROSCOPlCALLY I HO TISSUE INFORMATION SUBMITTED 

IEQUUED TISSUE NOT EXAMINED MICROSCOPICALLY Cl NECROPSY, HO HISTOLOGY DUE TO PROTOCOL 
Xt TUMOR INCIDENCE AI AUTOLYSIS 

HI NECROPSY, NO AUTOLYSU, NO I'IICROSCDPIC EXAMINATION Mt ANitiAL MISSING 


It NO NECROPSY PUFORI'IED 
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TABLE 84. 


INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE TWO-YEAR 

STUDY OF 1,2-DICHLOROPROPANE 


HIGH DOSE 


. . .SKIN 
SEBACEOUS ADENOMA 

SUBCUTANEOUS TISSUE 

SARCO~A, NOS 

FIBROSARCOMA 
HEUROF 1BR.OSARCOMA 

I . . LUNGS AND BRONCHI 
SQUAMOUS CELL CARCINOMA, I'IETASTAT I X 

ALVEOLUIBROHCHIOtU ADENOMA +---"--------------------------+ 
TIUCHEA 

BONE MARROW 

SPLEEN 
HEMANGIOSARCOMA 

l YMI'H HODES 

THYMUS 

I 
HEART + + + + + + + + + + + •I 

O!GtS• !Yt SYS M 

SALIIIARY GLAND . . . . . . - ... . - . . . . . . . . - . . . 
I . . . . . . .. . ... . . . . .. .. . . . . .LIVER 

HE,.ATDCELLULAR ADENOMA X X 
HEPUOCELLULAR CARClHOMA X X 

·-·- ·­. . . . .. . ... . . . . . .. . . . . ....BILE DUCT . . . . • .. .. . . .. . .. . . .GALLBLADDER & COMMON BILE DUCT H H H ' H. . . . . . . . . . . . . . . . . . ..PANCREAS - - - ­
ESOPHAGUS . . . . . . . . . - . . . - . . . . - . . . . - . . . . . . . . . . . .. . . . . . . . .. . . .STOMACH + 

SQUAMOUS CEll PAPILLOMA I 
SQUAMOUS CELL CARCINOMA 

l. . . . . . . . . . . . . . . . . . . . . . .. .SMALL INTESTINE 

LARGE INTESTINE . . . . .. - . . - . . . .. ... . . + ..+ + 

U'i HARY >T>TtM 
I . . . . . . . . . . . .. . ..... .KIDNEY + + ' + + 

URINARY BLADDER I - . . .. . . - . .. + . . .. + + .. . . .. 
<HUO<K!Ht ""EM . . . . . . - .. . .. . . . - . .. ' . .PITUITARY - + 

CARCINOMA,HOS I ' X 
ADENOMA, NOS X X 

ADRENAL . . . . . . . - - . . . . . . . . . . . _x_ . - . . . .. . + . .. . . . . . . .. . ..+ 

THYROID - + - + + 
FOLLICULAR-CELL ADENOMA X ' 
FOLLICULAR-CELL CARCINOMA X 
CYSTADENOMA, HOS 

PARATHYROID - . - . - - - . + - - - . - . - . . - - . - . - ­
....uuu.. " ,., E ............ ...
MAMMARY GLAND N N N N H H H 

VAGINA H H H H H H H H N H H H H H H H H H H H H HN ~ NSQUAMOU' CELL C.UCIHOMA . .. . . .. .. . . . . ... . . .UTERUS + + + + + + 
LEIOMYOSARCOMA 
ENDOMETRIAL STROMAL POLYP 

OVARY ... + .. . . ...... . . . - . . + . .+ + 

HERVDU' SYSTEM . . . . . . . . . . . . . .. . ....BRAIN + + + + + 
CAitCINOI"'A, NOS. INVASIVE XI 

,. .. ,,, '"""" u••••• 
HARDEilUN GLAND H H H H H H H H H N H N H H H H H H H H N H H N N 

ADENO,A, NOS ... 0 ' ••• >T> ""' 

.I'IUL TIPLE O.tG.NS NOS N H N N H N H H N H H N H N H H N H H H H H• • H 

~~~~~~~~TC~~~P~~~fiN~~~, f'IETUTAT 
X X X X X 

NO TISSUE INFORMATION SUBI'tlTTED 
REQUIRED TISSUE NOT EXAMINED f1ICitOSCOPICALLY HECilOPSY, NO HISTOlOGY DUE TO PROTOCOL 
TUPIOR INCIDENCE 

TUSUE EXAMINED P1ICROSCOPICALLY 

AUTOLYSIS 

NECROPSY, NO AUTOLYSIS, NO I"'ICROSCOPIC EXAMINATION AHif1AL MISSING 

ANIPIAL f'IU·SEXED 
 NO NECROPSY PERFORMED 
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TABLE 84. FEMALE MICE: TUMOR PATHOLOGY (CONTINUED) HIGH DOSE 
............. -.......................... -........ -...... ------- .. ---- ...... -- ... ------------ .. ----- .. -.. -------------- ----- .. ------------------------------­

~~A;~~ ~I ~I il il !111 ~I i111 il il !I !I !I !I 11 ~I !lllllllll !I ~I : TOTAL I 
m~~ ON 1111 il !1 iG~~i~ I!I il !I il !I il il il !I Hll il !I !I !I !I ~I ill I !11 1 

+nO<uun" "'" 
SKIN N + + + + + + + + + + + + + + + + + + H + + + + !I 

SEUCEOU$ ADENOI"'A "' ,,, I 
SUBCUTANEOUS TISSUE N + + + + + + + + + + + + + + + + + + H + + + + 

SARCOMA, M05 X I I.IFJUOSAitCOMl X 2 I 
NEUROFliiii:OSUCOI'IA X I 

••oc '"' 
LUNGS AND IROHCHl + + + + + + + + + + + + + + + + + + + + + + + + 50 

SQUAf'IOUS CELL CARCINOMA, METASTAT I·IALVEOLAiti'IROHCHIOLAR ADENOMA I 

TRACHEA + + + + + + + + + + + + + + + + + + + + + + + + +I " 
nt"AIOrOit' 10 >nm 

lONE MARROW + + + + + + + + + + + + + + + + + + + + + + + + . . . . . . . . . . . . . . " 
SPLEEN + + + + + + + + + + + 50 I 

HEf"'ANGJOSUCOf'IA I 

l Yf'IPH HODES - + + + + + + + . + + - + + + + + + + + + + + + + 

THYMUS - - - . - - - - + - + - - - + + - - - - - - + - 12 

CIKOUL A I""' >Y '"" 
HEUT + . + + + + . + + + + + + + . + + + + + + . + + .I 50 

OIGO>T!YE 5YSTE" 

SALIVARY GLAND + + + + + + + + + + . + + + + + + + - + + + + + + 


LIVER + + + + + + + + + + + . + . . + + . + + + + + + +I 50 I 

HEPATOCELLULAR ADENOMA X X X 
HEPATOCELLULAI CARCINOMA X X I •' I . . .BILE DUCT + + + + + + + + + + + + + + + + + + + + + + 

GALLILADOER. I COMOH IILE DUCT N + N + + N + + + + + + + + + + + + + ' 
PANCUU + + + + - + + + + + + + - + + + + + + + + + + + + 

ESOPHAGUS + + + - + - + + + + + + + - + + + + + + + + + + + . .STOMACH + + + + + + + + + + + + + + + + + + + + + + + 
SQUAMOUS CELl PAPlllOI'U, X X 2 
SQUAMOUS CElL CAitC:lNDf'IA . I 

" I . . .. . .SMALL INTESTINE + + + + + + + + + + + + + + + + + + + 

LARGE INTESTINE - + + + + + . + + + + + - + + + - + - + + + + + 43 I ......, ""'" I. . . . .KIDNEY + + + + + + + + + + + + + + + + + + + + 

URINARY ILADDEII + ,+ . + + . + + + . + + + + + + . + + + + + + + + 48 

••ooe<IHt or: "" 

PITUITARY + + + + + + + + + + + . + + + . + . + - - + + + 
C:.U(:!NOf'IA,NOS 'I 

I 

44, lI . v 

I 
ADENOMA, NOS . . . . 

ADRENAL + + + + + + + + + + + + + + + + + + + + + + + • 
THYROID + . - + + + + + + + + + + . + + + + . + + + + ­

fOLLIC:UL.U·CELL ADEHOMA X 2 I'I " 
FOlliCULAR-CELL CARCINOMA X 2 I 
C:YSTAD£H01'1A, NOS X I 

PARATHYROID - + - + - - + + - - - + - + + . + + + - + 22 

"'PRODUCT " 
I "" f'!Af'I11ARY GLAND N N . . + • + • • N N w N w N w N w H N N w N ' 

VAGINA H N H N N H H N H N H H N H H H H H H H H H H HI 
SQUAMOUS CELL CARCINOMA " "'I 

UTERU5 - + + - . + + + + + + + + + + + + + + + + + + + + .. 
LEIOMYOS.UCOMA X I 
!HOOMETitUL STI:OMAL POLYP X i 

OVARY - + + . + . - . + . . - . + + . + . + + - . . + •I 45 

NoRYOU$ 5Y5TE" . . . . .I RAIN + + + + + + + + + + + + + + + + + + + + 50 
CARCINOI'IA, NOS, INVASIVE I 

..OOIAL 5EN> • ORGAN$ 

HARDEIUAN GLAND N H N N N N N N N N H H N N H N N N N" N " N " N 
ADEHOI1Ao HOS X I "' 

•« o • no• >T>T ono 

"'UL TJ,L£ ORGANS NOS H N N N N N N H N N H N N H N N H N N H N N 50• 
!~U~:2~!TC£~~.5~~~ lH2~A' f'IETUTAT 

• y . " " . N 
X I 

X X X X I 

I HO TISSUE INFORMATION SUBMITTED 
Cl NECROPSY, HO HISTOLOGY DUE TO PROTOCOL 
AI AUIOL YSIS 
Mz ANJHAL MUSING 
11 HO NECROPSY PERFORMED 
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APPENDIX C 

SUMMARY OF THE INCIDENCE OFNONNEOPLASTICLESIONSINRATS 

ADMINISTERED 1,2-DICHLOROPROPANE IN CORN OIL 


BY GAVAGE FOR TWO YEARS 
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TABLE C1. 

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS ADMINISTERED 
1,2·DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS 

--------------------------------------------------------------------------------------· 
VEHICLE 
CONTROL LOW DOSE 

ANIMALS 
ANIMALS 
ANIMALS 

INITIALLY IN STUDY 50 
NECROPSIED 50 
EXAMINED HISTOPATHOLOGICALLY 50 

50 
50 
50 

INTEGUMENTARY SYSTEM 

~ESKIN (50) (50)
EPIDERMAL INCLUSION CYST 1 (2l0 

lESUBCUT TISSUE (50) (50)
EPIDERMAL INCLUSION CYST 
HEMORRHAGE 
ABSCESS, NOS 1 (2~0 

RESPIRATORY SYSTEM 

#TRACHEA (49) (49)
INFLAMMATION, CHRONIC 
HYPERPLASIA, PAPILLARY 

IILUNG (49) (50)
CONGESTION, NOS 1 C2Y.)
HYPERPLASIA, ALVEOLAR EPITHELIUM 2 (4Y.) 2 (4Y.) 

HEMATOPOIETIC SYSTEM 

#SPLEEN (50) (49)
HEMOSIDEROSIS 2 C4Y.)
HEMATOPOIESIS 1 (2Y.) 2 (4Y.) 

Ill YMPH NODE (48) (49)
HYPERPLASIA, PLASMA CELL 1 (2Y.) 

#MANDIBULAR L. NODE (48) (49)
CYST, NOS 1 (2Y.)
CONGESTION, NOS 1 C2Y.)
HYPERPLASIA, PLASMA CELL 1 (2Y.) 

# HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
lE NUMBER OF ANIMALS NECROPSIED 

HIGH DOSE 

50 
50 
50 

(50) 

(50)
1 (2)0 
1 C2Y.) 

(50)
1 C2Y.)
1 (2;1,) 

(50) 

2 ( 4Y.) 

(50)
1 (2Y.) 
1 C2Y.> 

(48) 

(48) 

1,2-Dichloropropane 98 



TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 

-------------·-------------------------------------------------------------------------­

#MESENTERIC L. NODE 
CYST, NOS 
SCLEROSIS 


#RENAL LYMPH NODE 

HEMOSIDEROSIS 


#ADRENAL 

HEMATOPOIESIS 

CIRCULATORY SYSTEM 

#HEART 
FIBROSIS, DIFFUSE 


#MYOCARDIUM 

DEGENERATION, NOS 

DIGESTIVE SYSTEM 

II liVER 
HEMORRHAGE 
NECROSIS, FOCAL 
METAMORPHOSIS FATTY 
BASOPHILIC CYTO CHANGE 
GROUND-GLASS CYTO CHANGE 
FOCAL CELLULAR CHANGE 
CLEAR-CELL CHANGE 
HEPATOCYTOMEGALY 
ANGIECTASIS 
NODULAR REGENERATION 


#LIVER/CENTRILOBULAR

CONGESTION, NOS 
NECROSIS, NOS 
ATROPHY, NOS 


#BILE DUCT 

HYPERPLASIA, NOS 


#PANCREAS 

ACCESSORY STRUCTURE 

# NUMBER OF ANIMALS WITH TISSUE 
lE NUMBER OF ANIMALS NECROPSIED 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

(48) 
1 C2X> 

(49) (48) 
1 C2Xl 
1 C2X) 

(48) 
1 C2X) 

(49) <48) 

(50) ( 49) (50) 
1 C2Y.> 

(49) 
1 C2X> 

(50) (50) 

(49)
36 C73Y.) 

(50) 
25 C50X> 

(50) 
20 C40X> 

(50) 

35 C7 or.> 
27 (547.)
13 (26Y.)

1 (2Y.) 
13 (26Y.)

1 (27.) 
2 C4X> 

(50)
1 C2Y.)
1 C2Y.)

34 (68Y.)
13 C26Y.)
11 C22X> 
2 <4~0 

15 (307.) 

1 C2Y.) 

(50) 

26 C52X> 
11 C22X> 
10 (207.) 

1 (27.) 
5 C10X> 

1 (2Y.) 

(50)
1 C2Y.) 

1 (2Y.) 

(50) (50) 

3 (6X) 

(50)
37 C74Y.) 

(50)
32 (64Y.) 

(50)
31 C62Y.) 

(48) (50) (50) 
1 (2~0 

EXAMINED MICROSCOPICALLY 
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---------------------------------------------------------------------------------------
TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

INFLAMMATION, CHRONIC 
HYPERPLASIA, FOCAL 

1 (2~)
1 (2~) 

IPANCREATIC 
ATROPHY,
ATROPHY, 

ACINUS 
NOS 
FOCAL 

(48) 
1 (2~) 
2 ( 4Y.) 

(50) (50) 

2 (4~) 

IEJEJUNAL LUMEN 
HEMORRHAGE 

(50)
1 (2~) 

(50) (50) 

ISTOMACH 
HYPERPLASIA, EPITHELIAL 

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

IFORESTOMACH 
ULCER, NOS 
INFLAMMATION, ACUTE 
HYPERPLASIA, FOCAL 
HYPERPLASIA, DIFFUSE 
HYPERPLASIA, BASAL CELL 

(50)
1 (2~) 

1 (2~) 

(50) 

1 C2X> 

2 C4X) 

(50) 

1 C2X> 

1 (2") 

IJEJUNUM 
CYST, NOS 

(49) (50) (50) 
1 C2X> 

ICOLON 
NEMATODIASIS 

(49)
5 (10~) 

(49)
6 (12Y.) 

(49)
7 (14Y.) 

URINARY SYSTEM 

#KIDNEY 
CAST, NOS 
HYDRONEPHROSIS 
NEPHROSIS, NOS 

(50) 
1 (2~) 

43 (86Y.) 

(50) 

43 (86%) 

(50) 

1 (2~) 
45 (90~) 

ENDOCRINE SYSTEM 

IPITUITARY 
CYST, NOS 
HEMORRHAGIC CYST 
HYPERTROPHY, FOCAL 
HYPERPLASIA, FOCAL 
AHGIECTASIS 

(50) 
1 C2Y.) 
1 (2~) 

1 C2Y.> 
2 C4Y.)
1 <2~) 

(48)
2 C4X) 

1 C2Y.) 
1 (2") 

(47) 

1 C2Y.) 

#ADRENAL 
DEGENERATION, LIPOID 

(50) 
1 (2~0 

(49) (50) 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
IE HUMBER OF ANIMALS NECROPSIED 
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

METAMORPHOSIS FATTY 2 (4~0
ANGIECTASIS I (2:'.) 


#ADRENAL CORTEX (50) (49) (50)

CYST, NOS 1 (2:'.) 
DEGENERATION, NOS 6 ( 12:'.) 6 (12:'.) 2 (4:'.)
OEGENERATION,·LIPOID 2 (4:'.)
METAMORPHOSIS FATTY 2 (4:'.) 1 (2:'.)
HYPERPLASIA, FOCAL 1 C2Y.l 1 C2Y.) 2 C4Y.) 

#ADRENAL MEDULLA (50) (49) (50)
HYPERPLASIA, FOCAL 4 (8Y.) 3 (6:() 3 CU)
AHGIECTASIS 1 C2Y.> 


#THYROID (49) (49) (50)

CYSTIC FOLLICLES 2 C4Y.l 2 ( 4:'.) 
HYPERPLASIA, C-CELL 4 (8:() 1 C2Y.l 2 (4:'.) 

#PANCREATIC ISLETS (48) (50) (50)
HYPERPLASIA, NOS 1 (2Y,) 1 C2X> 1 C2X) 

REPRODUCTIVE SYSTEM 

IEMAMMARY GLAND (50) (50) (50)
DILATATION/DUCTS 1 C2Y.> 
HYPERPLASIA, NOS 1 C2Y.)
HYPERPLASIA, CYSTIC 1 C2:t0 1 C2X) 

*PREPUTIAL GLAND (50) (50) C50> 
INFLAMMATION, SUPPURATIVE 1 C2Y.> 1 C2Y.)
HYPERPLASIA, NOS 1 (2~) 


#PROSTATE (50) (50) (49)

INFLAMMATION, SUPPURATIVE 2 (4'0
INFLAMMATION, ACUTE 4 car.> 6 (12:'.) 1 C2Y.> 
INFLAMMATION, ACUTE FOCAL 4 C8Y.) 2 (4~0
INFLAMMATION, CHRONIC 2 (4Y.) C2X)
FIBROSIS, FOCAL 1 C2X) 

#TESTIS (50) (47) (50)
ATROPHY, NOS 3 (6:() 2 ( 4:t0 2 (4~0
HYPERPLASIA, INTERSTITIAL CELL 5 ( 1 0~0 4 ( 9%) 5 (10:'.) 

#TESTISITUBUL E (50) (47) (50)
DEGENERATION, NOS 2 (4:'.) 1 C2Y.) 2 C4Y.> 

# 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 

lESCROTUM (50) (50) (50)
NECROSIS, FAT 1 C2Y.) 

NERVOUS SYSTEM 


ICEREBRUM (50) (50) (50)

HEMORRHAGE 1 C2Y.> 

SPECIAL SENSE ORGANS 


NONE 


MUSCULOSKELETAL SYSTEM 


NONE 


BODY CAVITIES 


lEMESENTERY (50) (50) (50)

NECROSIS, FAT 2 ( 4Y.) 

ALL OTHER SYSTEMS 


ADIPOSE TISSUE 

NECROSIS, FAT 


OMENTUM 

NECROSIS, FAT 

SPECIAL MORPHOLOGY SUMMARY 

NONE 

I NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
'IE NUMBER OF ANIMALS NECROPSIED 
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TABLE C2. 

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS ADMINISTERED 
1,2-DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS 

--------------------------------------------------------------------------------------· 
VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

ANIMALS INITIALLY IN STUDY 50 50 50 
ANIMALS NECROPSIED 50 50 50 
ANIMALS EXAMIH~D HISTOPATHOLOGICALLY 50 50 50 

INTEGUMENTARY SYSTEM 

l<SKIN (50) (50) (50)
INFLAMMATION, ACUTE 2 C4X> 

RESPIRATORY SYSTEM 

#LUNG (50) (50) (49)
INFLAMMATION, INTERSTITIAL 1 C2X> 1 C2X)
BROHCHOPHEUMOHIA, ACUTE 1 C2Y.> 
HYPERPLASIA, ALVEOLAR EPITHELIUM 3 (6X) 2 ( 4Y.) 

#LUNG/ALVEOLI (50) (50) (49)
CALCULUS,UHKH GROSS OR MICRO 1 C2Y.> 

HEMATOPOIETIC SYSTEM 

#SPLEEN (50) (50) (47)
HEMOSIDEROSIS 20 (43Y.)
HEMATOPOIESIS 1 C2X) 1 (2Y.) 7 (15Y.) 

#MANDIBULAR L. NODE (50) (50) (48)
HYPERPLASIA, PLASMA CELL 1 C2Y.> 


#PANCREATIC L.HODE (50) (50) (48)

FIBROSIS 1 C2Y.) 

#MESENTERIC L. NODE (50) (50) (48)
CYST, NOS 1 (2Y.} 1 C2Y.) 

CIRCULATORY SYSTEM 

#MYOCARDIUM (49) (50) (50)
DEGENERATION, NOS 12 (24%) 12 (24~0 13 ( 26~0 

# HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY* HUMBER OF ANIMALS NECROPSIED 
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---------------------------------------------------------------------------------------
TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

NECROSIS, NOS 1 (2~) 

DIGESTIVE SYSTEM 

#SALIVARY GLAND 
INFLAMMATION, ACUTE 
CYTOPLASMIC VACUOLIZATION 

(50) (50) (46)
1 (2~) 
1 (2~) 

#LIVER 
NECROSIS, FOCAL 
METAMORPHOSIS FATTY 
NUCLEAR ENLARGEMENT 
BASOPHILIC CYTO CHANGE 
GROUND-GLASS CYTO CHANGE 
FOCAL CELLULAR CHANGE 
CLEAR-CELL CHANGE 
HEPATOCYTOMEGALY 
ANGIECTASIS 

(50) 
1 (2~) 

10 (20~) 

37 (74~0 
2 C4Y.) 

3 C6Y.) 

2 (4Y,) 

(50) 

10 (20~) 

39 (78~) 

5 (10'-'>
1 (2~) 
1 (2~) 

(50)
3 (6~) 
5 (10~) 
1 <2Y.)
4 (8~) 

1 C2Y.)
11 C22~) 

#PORTAL TRACT 
SCLEROSIS 
FIBROSIS, FOCAL 

(50) (50) 

1 (2~) 

(50) 
1 (2~) 

#LIVER/CENTRILOBULAR
CONGESTION, NOS 
NECROSIS, NOS 
METAMORPHOSIS FATTY 

(50) 

1 C2Y.) 

(50) 

1 (2~) 

(50) 
1 C2Y.> 
9 (18Y.)
2 ( 4Y.) 

#BILE DUCT 
INFLAMMATION, CHRONIC 
HYPERPLASIA, NOS 
HYPERPLASIA, FOCAL 

(50) 
1 C2Y.> 

20 C40Y.)
1 C2Y.) 

(50) 

8 ( 16X) 

(50) 

1 C2Y.> 

#PANCREAS 
ECTOPIA 

(49) (50) (46)
2 ( 4~) 

#PANCREATIC 
ATROPHY, 

ACINUS 
FOCAL 

(49) (50)
2 (4~) 

(46) 

#ESOPHAGUS 
POLYP 

( 4 7) (48)
1 (2~) 

( 41) 

#GASTRIC MUCOSA 
EROSION 

(50) (50) (48) 
1 (2Y.) 

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

NECROSIS, FOCAL 


#FORESTOMACH 

INFLAMMATION, ACUTE 
HYPERPLASIA, BASAL CELL 


ltCOLON 

CONGENITAL MALFORMATION, NOS 
NEMATODIASIS 

URINARY SYSTEM 

!!KIDNEY 
NEPHROSIS, NOS 


#KIDNEY/CORTEX

CYST, NOS 


#KIDNEY/TUBULE

NECROSIS, NOS 
HEMOSIDEROSIS 

ENDOCRINE SYSTEM 

#PITUITARY 
CYST, NOS 
MULTILOCULAR CYST 
MULTIPLE CYSTS 
HEMORRHAGIC CYST 
NECROSIS, FOCAL 
HEMOSIDEROSIS 
HYPERPLASIA, FOCAL 


#ADRENAL 

CYSL NOS 
NECROSIS, CORTICAL 
CALCIFICATION, NOS 


ltADRENAL CORTEX 

HEMORRHAGIC CYST 
DEGENERATION, NOS 
DEGENERATION, LIPOID 
NECROSIS, FOCAL 

It NUMBER OF ANIMALS WITH TISSUE 
* NUMBER OF ANIMALS NECROPSIED 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

1 (2%) 1 (2%) 

(50) 

1 (2%) 

(50) 

1 ( 2l0 

(48) 
1 (27.) 
2 ( 4%) 

(48) 

8 (177.) 

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

(48) 

1 (2%) 

(50) 
1 1 C22Y.) 

(50)
3 (6%) 

(50) 
3 (6%) 

(50) (50)
1 (2%) 

(50) 

(50) 
1 (27.) 
1 (2%) 

(50) (50) 

(49) 
9 (18%) 

(50) 
2 ( 4%) 

(46) 
3 (7%) 
1 (2%) 
2 (47.) 

(2%) 

1 

(2%) 

(2%) 
1 
2 

(27.) 
(4%) 1 (2%) 

(49) 
1 (2%) 
1 (2%) 
1 (2%) 

(50) (50) 

(49) 

6 ( 12~0 
1 (2%) 

(50) 

12 C24X) 

1 (27.) 

(50) 
1 (27.) 
4 (87.) 

3 (6%) 

EXAMINED MICROSCOPICALLY 
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---------------------------------------------------------------------------------------
TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE 

LIPOIDOSIS 
HYPERPLASTIC 
HYPERPLASIA, 

NODULE 
FOCAL 

1 

2 

C2Y.) 

( 4:1.) 
1 
3 

(2:1.) 
(6~0 

#ADRENAL MEDULLA 
NECROSIS, NOS 

(49) 
1 C2Y.) 

(50) 

#THYROID 
CYSTIC FOLLICLES 
HYPERPLASIA, CYSTIC 
HYPERPLASIA, C-CELL 

(50) 

1 (2Y.) 

(49)
2 (4Y.) 

2 ( 4Y.) 

#THYROID FOLLICLE 
HYPERPLASIA, CYSTIC 

(50)
1 (2%) 

(49) 

REPRODUCTIVE SYSTEM 

lEMAMMARY GLAND 
HYPERPLASIA,
HYPERPLASIA, 

NOS 
CYSTIC 

(50) 

10 (20~0 

(50) 
6 C12X)

14 C28X) 

lEMAMMARY LOBULE 
HYPERPLASIA, NOS 

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

lECLITORAL GLAND 
INFLAMMATION, SUPPURATIVE 
HYPERPLASIA, NOS 

(50) 
1 (2:1.) 

(50) 

#UTERUS 
HEMORRHAGE 

(50) 
1 C2X) 

(49) 

#UTERUS/ENDOMETRIUM
INFLAMMATION, SUPPURATIVE 
HYPERPLASIA, CYSTIC 

(50) 

6 ( 12Y.) 

(49)
1 (2Y.)
8 C16X) 

#OVARY 
CYST, NOS 

(49)
4 (8Y.) 

(50)
4 (8:1.) 

NERVOUS SYSTEM 

HONE 

SPECIAL SENSE ORGANS 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
lE NUMBER OF ANIMALS NECROPSIED 

HIGH DOSE 

3 (6Y.) 

(50) 

(44) 

1 (2Y.) 

(44) 
1 (2Y.) 

(50)
1 (2Y.) 

(50) 

(50) 

2 (4Y.) 

(50) 

(50) 

4 (8Y.) 

(50) 
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED) 
--------------------------------------------------------------------------------------· 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

MUSCULOSKELETAL SYSTEM 

HONE 

BODY CAVITIES 

*MESENTERY (50) (50) (50)
NECROSIS, FAT 1 (27.) 2 ( 47.) 2 (47.) 

ALL OTHER SYSTEMS 

TAIL 
INFLAMMATION, SUPPURATIVE 

SPECIAL MORPHOLOGY SUMMARY 

NO LESION REPORTED 2 

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

107 I ,2-Dichloropropane 
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APPENDIX D 

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MICE 

ADMINISTERED 1,2-DICHLOROPROPANE IN CORN OIL 


BY GAVAGE FOR TWO YEARS 


109 1,2-Dichloropropane 



TABLE 01. 

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE ADMINISTERED 
1,2-DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS 

--------------------------------------------------------------------------------------~ 

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, ACUTE 1 (2%)
INFLAMMATION, CHRONIC 1 (2%)
INFLAMMATION, CHRONIC FOCAL 1 (2%) 


*SUBCUT TISSUE (50) (50) (50)

INFLAMMATION, ACUTE 1 <2Y.) 1 (2%) 

RESPIRATORY SYSTEM 

#LUNG (50) (50) (50)
HEMORRHAGE 1 C2Y.)
INFLAMMATION, INTERSTITIAL 1 (2Y.)
PNEUMONIA INTERSTITIAL CHRONIC 1 C2Y.)
HYPERPLASIA, ALVEOLAR EPITHELIUM 2 C4Y.> 1 (2Y.) 3 (6%) 

HEMATOPOIETIC SYSTEM 

#SPLEEN (48) (47) (49)
HYPERPLASIA, LYMPHOID 2 (4%) 1 (2Y.)
HEMATOPOIESIS 2 ( 4Y.) 3 (6%) 3 (6Y.) 

#MEDIASTINAL L.NODE (42) (45) (42)
HYPERPLASIA, LYMPHOID 1 C2Y.) 


#PANCREATIC L.NODE (42) (45) (42)

INFLAMMATION, ACUTE 1 (2Y.) 


#MESENTERIC L. NODE (42) (45) (42)

CONGESTION, NOS 10 (24%) 1 1 (24Y.) 2 ( 5Y.)
HEMORRHAGE 1 (2%) 

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY* NUMBER OF ANIMALS NECROPSIED 
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TABLE 01. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

-------------~-------------------------------------------------------------------------· 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

HYPERPLASIA, LYMPHOID 
HEMATOPOIESIS 

2 (5~0 1 
1 

(2~0 
(2%) 

2 (5Y.) 

!!LIVER 
HYPERPLASIA, RETICULUM CELL 

(50) 
1 (2%) 

(49) (50) 

l!PEYER'S PATCH 
HYPERPLASIA, LYMPHOID 

(49) {47) (49) 
1 (2%) 

#PERIRENAL TISSUE 
HYPERPLASIA, LYMPHOID 

(49) ('t8) 
1 (2%) 

(50) 

CIRCULATORY SYSTEM 

iLUNG 
THROMBOSIS, NOS 
PERIVASCULITIS 

(50) 

1 (2%) 

(50) (50) 
1 (2%) 

#HEART 
CALCIFICATION,
CALCIFICATION, 

NOS 
FOCAL 

(50) 
1 (2%) 
f (2J<) 

(50) (50) 

liHEARTIATRIUM 
THROMBOSIS, NOS 

(50) {50) 
1 (2%) 

(50) 

liMYOCARDIUM 
NECROSIS,
NECROSIS, 

NOS 
FOCAL 

{50) 
1 (2%) 

(50) (50) 

1 (2%) 

#CARDIAC VALVE 
ENDOCARDITIS, BACTERIAL 

(50) 
2 ( 4:1.) 

(50) 
1 (2%) 

(50) 

!!OMENTUM 
THROMBOSIS, NOS 

(50) 
1 (2%) 

(48) (49) 

DIGESTIVE SYSTEM 

#LIVER 
INFLAMMATION, CHRONIC 
NECROSIS, NOS 
NECROSI:., FOCAL 
INFARCT HEMORRHAGIC 
MeTAMORPHOSIS FATTY 

(50) 
1 (2?.) 

1 C2Y.) 

6 ( 12%) 

(49) 
2 ( 4?.) 
1 (2?.) 
3 (6)0 

6 ( 12Y.) 

(50) 

2 ( 4Y.) 
6 (12Y.) 
1 (2Y.} 
3 (6Y,) 

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

I11 I ,2-Dichloropropane 



TABLE 01. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 
-----------·---------------------------------------------------------------------------· 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

FOCAL CELLULAR CHANGE 
HEPATOCYTOMEGALY 
ANGIECTASIS 

4 
3 
1 

( 8 Y.) 
( 6 Y.) 
(2%) 

1 
5 

(2%)
(10%) 

2 
14 

3 

( 4%)
(28%)
( 6%) 

#LIVER/CENTRILOBULAR
NECROSIS, NOS 
METAMORPHOSIS, FATTY 
HEPATOCYTOMEGALY 

(50) 
1 (2%) 
3 ( 6%) 

(50) 
1 (2%) 
3 (6%) 

(50) 
2 ( 4%) 

1 (2%) 

ltBILE DUCT 
CYST, NOS 
HYPERPLASIA, NOS 

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

(50) (50) 

#PANCREAS 
CYSTIC DUCTS 
INFLAMMATION, CHRONIC 

(48) 
2 (4%) 
1 (2%) 

(45) (48) 

1 (2%) 

#PANCREATIC 
ATROPHY, 

ACINUS 
FOCAL 

(48) (45)
1 (2%) 

(48) 

#PERIPANCREATIC TISSU 
STEfi,TITIS 
NECROSIS, FAT 

(48) (45) 
1 (2%) 
1 (2%) 

(48) 

#GASTRIC MUCOSA 
DILATATION, NOS 
EROSION 

(50) (48) 
1 ( 2%) 
1 (2%) 

(49) 

#FORESTOMACH 
INFLAMMATION, CHRONIC 
HYPERKERATOSIS 
ACANTHOSIS 

(50) (48) (49) 
1 (2%) 
2 ( 4%) 
2 ( 4%) 

#ILEAL MUCOSA 
NECROSIS, NOS 

(49) ( 47) 
1 (2%) 

(49) 

URINARY SYSTEM 

ltKIDNEY 
GLOMERULONEPHRITIS, CHRONIC 
INFLAMMATION, CHRONIC FOCAL 
INFLAMMATION, GRANULOMATOUS 
SCLEROSIS 

(49) 
1 (2%) 

1 ( 2%) 

(48) (50) 

(2%) 
(2%) 

NEPHROSI.~s~~N~OS~----------------------------------1~(~2~%~)________~3~(6~%~,)~------

lt NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY* NUMBER OF ANIMALS NECROPSIED 
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---------------------------------------------------------------------------------------
TABLE 01. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

CALCIFICATION, NOS 


#KIDNEY/TUBULE

NECROSIS, NOS 


#KIDNEY/PELVIS

HYPERPLASIA, PAPILLARY 


#URINARY BLADDER 

INFLAMMATION, ACUTE 


#U.BLADDER/SEROSA

RETENTION OF CONTENT 

ENDOCRINE SYSTEM 

#ANTERIOR PITUITARY 
CYST, NOS 


#ADRENAL 

DEGENERATION, NOS 


#ADRENAL MEDULLA 

HYPERPLASIA, FOCAL 


#THYROID 

CYSTIC FOLLICLES 
HYPERPLASIA, CYSTIC 
HYPERPLASIA, FOLLICULAR-CELL 

REPRODUCTIVE SYSTEM 

*PREPUTIAL GLAND 
DILATATION/DUCTS 


*SEMINAL VESICLE 

RETENTION OF CONTENT 
HEMORRHAGE 
INFLAMMATION, CHRONIC 


*EPIDIDYMIS 

NECROSIS, FAT 

# NUMBER OF ANIMALS WITH TISSUE* NUMBER OF ANIMALS NECROPSIED 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

1 (2~0 

(49) 
1 (2%) 

(48) (50) 

(49) (48) (50) 
1 (2~) 

(49) 
1 (2%) 

(48) (50) 

(49) 
1 (2%) 

(48) (50) 

(43) (42) (47) 
1 (2%) 

(45) 
1 (2%) 

(45) (49) 

(45) (45) (49) 
1 (2~0 

(47) (45) 

3 (7%) 

(45) 
1 (2%) 
1 (2%) 
3 (7%) 

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

(50) (50) (50) 
1 C2Y.) 
1 (2%) 
1 (2%) 1 C2Y.> 

{50) 
1 (2%) 

(50) (50) 

EXAMINED MICROSCOPICALLY 
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--------------------------------------------------------------------------------------
TABLE 01. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

NERVOUS SYSTEM 

#BRAIN/MENINGES
INFLAMMATION, ACUTE FOCAL 

(49) 
1 (27.) 

(50) (50) 

SPECIAL SENSE ORGANS 

*HARDERIAN GLAND 
INFLAMMATION, ACUTE 

(50) (50) (50) 
1 (27.) 

MUSCULOSKELETAL SYSTEM 

NONE 

BODY CAVITIES 

*ABDOMINAL CAVITY 
~IECROSIS, FAT 

(50) (50) 
1 (27.) 

(50) 

*PERITONEUM 
INFLAMMATION, CHRONIC 

(50) (50) 
1 (2%) 

(50) 

*PLEURA 
INFLAMMATION, CHRONIC 

(50) (50) 
1 (2%) 

(50) 

*MESENTERY 
RETENTION 
NECROS!S, 

OF CONTENT 
FAT 

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

(50) (50) 

ALL OTHER SYSTEMS 

ADIPOSE TISSUE 
HEMORRHAGE 

SPECIAL MORPHOLOGY SUMMARY 

NO LESION REPORTED 3 2 2 

ll HUMBER 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 
1,2-DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS 

-------------------------------------------------··------------------------------------· 
VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

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

INTEGUMENTARY SYSTEM 

MSUBCUT TISSUE (50) (50) (50)
ABSCESS, NOS 1 (2") 

RESPIRATORY SYSTEM 

#TRACHEA (48) (47) (49)
INFLAMMATION, SUPPURATIVE 1 (2") 

#LUNG/BRONCHIOLE C50> (50) (50)
INFLAMMATION, CHRONIC 1 (2") 


#LUNG (50) (50) (50)

BRONCHOPNEUMONIA, ACUTE 1 C2Y.)
INFLAMMATION, ACUTE HEMORRHAGIC 2 ( 4")
HYPERPLASIA, ALVEOLAR EPITHELIUM 1 C2r.> 1 C2Y.) 

#LUNG/ALVEOLI (50) (50) (50)
HISTIOCYTOSIS 1 (2") 

HEMATOPOIETIC SYSTEM 

#SPLEEN (50) (50) (50)
NECROSIS, NOS 1 C2Y.)
HYPERPLASIA, LYMPHOID 1 (2") 4 (8Y.) 1 (2%)
HEMATOPOIESIS 2 C4"> 8 (16") 10 (20Y.)
ERYTHROPOIESIS 1 (2%) 

#SPLENIC CAPSULE (50) (50) (50)
INFLAMMATION, ACUTE 1 (2%) 1 (2")
INFLAMMATION, CHRONIC FOCAL 1 (2") 


ltL YMPH NODE (46) ( 41) (46)

HEMORRHAGIC CYST 1 (2%) 

I HUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
IE HUMBER OF ANIMALS NECROPSIED 

liS I ,2-Dichloropropane 



---------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------

TABLE. 02. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

INFLAMMATION, ACUTE 1 (2%) 


#MANDIBULAR L. NODE (46) (41) (46)

HYPERPLASIA, PLASMA CELL 1 (2%) 1 (2~0 


#MEDIASTINAL L'.NODE (46) (41) (46)

INFLAMMATION, ACUTE 2 (4%)
HYPERPLASIA, NOS 1 (2%) 
HYPERPLASIA, PLASMA CELL 1 (2%) 3 (7%) 


#LUMBAR LYMPH NODE (46) (41) (46)

INFLAMMATION, ACUTE 1 (2%) 
HYPERPLASIA, PLASMA CELL 1 (2%) 1 (2%) 


#MESENTERIC L. NODE (46) (41) (46)

CONGESTIOtL NOS 2 (5%)
INFLAMMATION, ACUTE 1 (2%)
HYPERPLASIA, NOS 3 (7%) 
HYPERPLASIA, LYMPHOID 1 (2%) 1 (2%) 


#RENAL LYMPH NODE (46) (41) (46)

HYPERPLASIA, PLASMA CELL 1 (2") 


#LIVER (50) (50) (50)

HYPERPLASIA, RETICULUM CELL 2 (4")
HEMATOPOIESIS 6 (12") 1 (2") 

#ADRENAL (48) (47) (46)

HEMATOPOIESIS 2 (4") 


CIRCULATORY SYSTEM 

*MULTIPLE ORGANS (50) (50) (50)
PERIVASCULITIS 1 (2") 


#LUNG (50) (50) (50)

PERIVASCULITIS 1 (2") 1 (2") 


#HEART/ATRIUM (50) (50) (50)

THROMBOSIS, NOS 1 (2") 


#MYOCARDIUM (50) (50) (50)

INFLAMMATION, ACUTE 1 (2%)
INFLAMMATION I ACUTE FOCAL 1 (2") 1 (2") 

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY* NUMBER OF ANIMALS NECROPSIED 
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TABLE 02. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 
---------------------------------------------------------------------------------w----· 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

INFLAMMATION, CHRONIC DIFFUSE 1 C2Y.) 

#CARDIAC VALVE 
ENDOCARDITIS, BACTERIAL 

(50) 
1 (2Y.) 

(50) (50) 

*CORONARY ARTERY 
PERIVASCULITIS 

(50) 
1 (2Y.) 

(50) (50) 

IKIDNEY 
PERIVASCULITIS 

(50) (50) 
1 C2Y.) 

(50) 

IU.BLADDER/SUBMUCOSA
PERIVASCULITIS 

(50) (48) 
1 C2Y.) 

(48) 

#UTERUS 
THROMBUS, ORGANIZED 

(50) 
1 C2Y.) 

(49) (48) 

DIGESTIVE SYSTEM 

#SALIVARY GLAND 
INFLAMMATION, CHRONIC FOCAL 

(48)
1 C2Y.) 

(46) (45) 

#LIVER 
INFLAMMATION, CHRONIC 
NECROSIS, NOS 
NECROSIS, FOCAL 
METAMORPHOSIS, FATTY 
FOCAL CELLULAR CHANGE 
EOSINOPHILIC CYTO CHANGE 

(50) 

C2Y.) 

4 (8Y.) 

2 ( 4Y.) 

(50) 
1 (2Y.) 

1 C2Y.)
4 (8Y.) 
2 ( 4Y.) 

(50) 

(2Y.) 

6 C12Y.) 

#HEPATIC CAPSULE 
INFLAMMATION, ACUTE 

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

(50) 
3 (6Y.) 

#LIVER/CENTRILOBULAR
NECROSIS, NOS 
METAMORPHOSIS, FATTY 

(50) 
1 (2Y.) 

(50) 

1 (2Y.) 

(50)
1 ( 2Y.) 

#BILE DUCT 
INFLAMMATION, ACUTE 
INFLAMMATION, CHRONIC FOCAL 
HYPERPLASIA, NOS 

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

(50) (50) 

1 ( 2:0 
1 (2Y.) 

#PANCREAS 
INFLAMMATION, SUPPURATIVE 

(48) 
1 (2Y.) 

(47> (43) 

# NUMBER* NUMBER 
OF 
OF 

ANIMALS 
ANIMALS 

WITH TISSUE 
NECROPSIED 

EXAMINED MICROSCOPICALLY 
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TABLE 02. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

--------------------------------------------------------------------------------------· 
VEHICLE 
CONTROL LOW DOSE 
 HIGH DOSE 

INFLAMMATION, CHRONIC 
 1 (2Y,) 2 ( 4Y.) 1 (2Y.) 

#PANCREATIC ACINUS 
 (48) (47) 
ATROPHY, NOS 1 (2Y.) 
ATROPHY, FOCAL 
 1 (2Y.) 

(43) 

#GASTRIC MUCOSA 
 (50) (50) 
CALCIFICATION, NOS. 
 1 (2Y,) 

(50) 

#FORESTOMACH 
 (50) (50) 
ULCER, NOS 
INFLAMMA TIOH, ACUTE FOCAL 1 C2Y.)
INFLAMMATION, CHRONIC 1 (2Y.) 1 (2Y,) 
HYPERKERATOSIS 2 (4Y,) 
ACANTHOSIS 
 5 C 1 OX) 

(50) 
1 C2Y.) 
1 (2Y,) 

4 (8Y.) 

#SMAll INTESTINE 
 (48) (48) 
INFLAMMATION, CHRONIC 
 1 (2Y,) 

(50) 

#ILEUM 
 (48) (48) 
AMYLOIDOSIS 

(50) 
1 (2Y.) 

URINARY SYSTEM 

#KIDNEY (50) (50) 
PYELONEPHRITIS, ACUTE 2 (4Y,) 
IHFLAMMA TIOH, CHRONIC 2 (4Y,) 
GLOMERULONEPHRITIS, CHRONIC 2 (4Y,) 
IHFLA~IMATIOH, CHRONIC FOCAL 1 (2Y,) 1 C2Y.)
GLOMERULOSCLEROSIS, NOS 
 1 (2Y,) 

(50) 

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

1 (2Y,) 

IKIDNEY/GLOMERULUS
 (50) (50) 
AMYLOIDOSIS 
 1 C2Y.) 1 (2Y,) 

(50) 
1 C2Y.) 

#KIDNEY/TUBULE
 (50) (50) 
NECROSIS, NOS 
 1 (2Y.) 

(50) 

#U.BLADDERISUBMUCOSA 
 (50) (48) 
INFLAMMA TIOH, CHRONIC 
 3 (6Y,) 

(48) 

#U.BLADDERISEROSA 
 (50) (48) 
INFLM1MATION, ACUTE 1 C2Y.) 

(48) 

ENDOCRINE SYSTEM 

IADRENAL (48) (47) 
DEGENERATION, NOS 1 (2i0 

(46) 

# NUMBER OF ANIMALS WITH TISSUE EXAMIKED MICROSCOPICALLY 
* HUMBER OF ANIMALS NECROPSIED 
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---------------------------------------------------------------------------------------
TABLE 02. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

ANGIECTASIS 

#ADRENAL/CAPSULE
INFLAMMATION, ACUTE 
HYPERPLASIA, NOS 

#ADRENAL CORTEX 
LIPOIDOSIS 

#PERIADRENAL TISSUE 
STEATITIS 
INFLAMMATION, ACUTE 

#THYROID 
HYPERPLASIA, FOLLICULAR-CELL 

1 (2%) 

(48) 
1 (2%) 
1 C2X) 

(48) 

(48) 

1 C2X) 

(48) 
5 C10X) 

(47) 

(47) 
1 C2Y.) 

(47) 

1 C2X> 

C45)
1 C2X) 

(46)
1 (2%) 

(46) 

(46)
1 C2Y.) 

(46)
3 C7X) 

REPRODUCTIVE SYSTEM 

#UTERUS 
INFLAMMATION, SUPPURATIVE 
AMYLOIDOSIS 

#UTERUS/ENDOMETRIUM
INFLAMMATION, SUPPURATIVE 
INFLAMMATION, ACUTE SUPPURATIVE 
HYPERPLASIA, CYSTIC 

#OVARY 
CYST, NOS 
HEMORRHAGIC CYST 
INFLAMMATION, SUPPURATIVE 
ABSCESS, NOS 

(50) 

(50) 
6 C12X) 
1 C2X)

35 C70Y.) 

(50)
11 C22X> 

1 C2X)
4 C8Y.)
1 C2X> 

(49)
1 C2Y.)
1 C2X) 

(49)
3 (6X) 

31 (63Y.) 

(50)
13 C26X) 

10 C20X) 

(48) 

(48)
6 C13X) 

23 C48X) 

(45)
6 (13Y.)
1 C2Y.)

14 C31X) 

NERVOUS SYSTEM 

#BRAIN/MENINGES
INFLAMMATION, 

!!CEREBRUM 
MALACIA 

CHRONIC 
(50) 

(50) 

(50) 

(50)
1 C2Y.) 

(50) 
1 (2") 

(50) 

SPECIAL 

N HE 

SENSE ORGANS 

# NUMBER* NUMBER 
OF 
OF 

ANIMALS 
ANIMALS 

WITH TISSUE 
NECROPSIED 

EXAMINED MICROSCOPICALLY 
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TABLE 02. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 
--------------------------------------------------------------------------------------· 

MUSCULOSKELETAL SYSTEM 

*SKELETAL MUSCLE 
INFLAMMATION, ACUTE 

BODY CAVITIES 

*MEDIASTINUM 
INFLAMMATION, ACUTE 
INFLAMMATION, CHRONIC 


*ABDOMINAL CAVITY 

INFLAMMATION, ACUTE 
INFLAMMATION, CHRONIC 


*PERITONEUM · 

INFLAMMATION, ACUTE 


*PLEURA 

INFLAMMATION, ACUTE FOCAL 

*PERICARDIUM 
INFLAMMATION, ACUTE FOCAL 

*MESENTERY 
INFLAMMATION, ACUTE 
INFLAMMATION, CHRONIC 
NECROSIS, FAT 

ALL OTHER SYSTEMS 

*MULTIPLE ORGANS 
INFLAMMATION, ACUTE 
INFLAMMATION, CHRONIC 

OMENTUM 
STEATITIS 
INFLAMMATION, ACUTE 
ABSCESS, NOS 
INFLAMMATION, ACUTE/CHRONIC
INFLAMMATION, CHRONIC 
NECROSIS FAT 

# NUMBER OF ANIMALS WITH TISSUE 
* NUMBER OF ANIMALS NECROPSIED 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

(50) (50) 
1 C2Y.) 

(50) 
1 C2Y.) 

(50) 
2 (4)'.) 

(50) (50) 

1 C2Y.) 

(50) (50) 

1 (2)'.) 

(50)
2 ( 4Y.) 

(50) 
1 (2)'.) 

(50) (50) 
3 ( 6%) 

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

(50) 

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

(50) 

1 (2)'.) 
2 (4%) 

(50) 
1 (2%) 

(50) 
1 (2)'.) 

1 (2%) 

(50) (50) 
1 (2)'.) 

(50) 
1 C2Y.) 
1 (2)'.) 

2 3 
1 

EXAMINED MICROSCOPICALLY 
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---------------------------------------------------------------------------------------
TABLE 02. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) 

VEHICLE 
CONTROL LOW DOSE HIGH DOSE 

SPECIAL MORPHOLOGY SUMMARY 

NO LESION REPORTED 

# NUMBER
* NUMBER 

OF 
OF 

ANIMALS 
ANIMALS 

WITH TISSUE 
NECROPSIED 

EXAMINED MICROSCOPICALLY 
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APPENDIX E 

MEAN BODY WEIGHTS OF RATS AND MICE ADMINISTERED 

l,l·DICHLOROPROPANE IN CORN OIL 


BY GAVAGE FOR TWO YEARS 
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TABLE El. MEAN BODY WEIGHTS OF RATS ADMINISTERED l,l·DICHLOROPROPANE 
IN CORN OIL BY GAVAGE FOR TWO YEARS 

Weeks Vehicle Control Low Dose High Dose 
on Study Av.Wt. No. of Av.Wt. Wt. (percent No. of Av.Wt. Wt. (percent No. of 

(grams) Survivors (grams) of controls) Survivors (grams) of controls) Survivors 

MALE 

0 
1 

163 
186 

50 
50 

166 
184 

101.8 
98.9 

50 
50 

164 
185 

100.6 
99.5 

50 
50 

2 202 50 200 99.0 50 199 98.5 50 
3 
4 
5 
6 
7 
8 
9 

10 

218 
216 
241 
252 
263 
270 
284 
296 

50 
50 
50 
50 
50 
50 
50 
50 

218 
214 
239 
248 
257 
280 
276 
287 

100.0 
99.1 
99.2 
98.4 
97.7 

103.7 
97.2 
97.0 

50 
50 
50 
50 
50 
50 
50 
50 

216 
208 
238 
249 
258 
270 
277 
286 

99.1 
96.3 
98.8 
98.8 
98.1 

100.0 
97.5 
96.6 

50 
50 
50 
50 
50 
50 
50 
50 

11 
12 
16 

297 
307 
325 

50 
50 
50 

291 
297 
318 

98.0 
96.7 
97.8 

50 
50 
50 

283 
293 
313 

95.3 
95.4 
96.3 

50 
50 
50 

20 345 50 335 97.1 50 323 93.6 50 
24 363 50 352 97.0 50 342 94.2 50 
28 376 50 368 97.9 50 353 93.9 50 
32 389 50 381 97.9 50 363 93.3 50 
36 403 50 393 97.5 50 375 93.1 50 
40 419 50 409 97.6 50 395 94.3 50 
44 431 50 423 98.1 49 399 92.6 50 
48 430 50 421 97.9 49 398 92.6 50 
52 
56 
60 
64 
68 
72 

446 
457 
461 
463 
464 
459 

49 
49 
49 
49 
48 
48 

439 
448 
452 
453 
459 
453 

98.4 
98.0 
98.0 
97.8 
98.9 
98.7 

49 
49 
49 
49 
49 
49 

412 
421 
423 
422 
427 
419 

92.4 
92.1 
91.8 
91.1 
92.0 
91.3 

50 
50 
50 
50 
50 
49 

76 
80 

455 
466 

47 
47 

450 
450 

98.9 
96.6 

49 
48 

421 
422 

92.5 
90.6 

49 
48 

84 467 47 459 98.3 48 428 91.6 48 
88 466 47 458 98.3 48 429 92.1 47 
92 477 44 459 96.2 47 424 88.9 47 
96 472 43 451 95.6 44 419 88.8 43 

100 472 43 448 94.9 44 408 86.4 43 
105 459 39 444 96.7 42 413 90.0 41 

FEMALE 

0 124 50 126 101.6 50 126 101.6 50 
1 134 50 133 99.3 50 134 100.0 50 
2 143 50 142 99.3 50 142 99.3 50 
3 151 50 150 99.3 50 148 98.0 50 
4 151 50 150 99.3 50 150 99.3 50 
5 161 50 160 99.4 50 161 100.0 50 
6 163 50 163 100.0 50 161 98.8 50 
7 169 50 166 98.2 50 164 97.0 50 
8 173 50 171 98.8 50 168 97.1 50 
9 176 50 171 97.2 50 170 96.6 50 

10 179 50 176 98.3 50 171 95.5 50 
11 182 50 175 96.2 50 174 95.6 50 
12 183 50 178 97.3 50 177 96.7 50 
16 190 50 186 97.9 50 182 95.8 50 
20 201 50 195 97.0 50 190 94.5 50 
24 203 50 197 97.0 50 189 93.1 50 
28 208 50 203 97.6 50 188 90.4 50 
32 216 50 215 99.5 50 194 89.8 50 
36 220 50 214 97.3 50 196 89.1 50 
40 225 50 223 99.1 50 201 89.3 50 
44 233 50 227 97.4 50 205 88.0 49 
48 233 50 228 97.~ 50 203 87.1 49 
52 249 50 242 97.2 50 212 85.1 49 
56 259 50 250 96.5 50 218 84.2 49 
60 268 50 259 9fi.6 50 222 82.8 49 
64 273 49 264 96.7 50 227 83.2 47 
68 283 49 273 96.5 50 232 82.0 46 
72 275 49 298 108.4 50 225 81.8 45 
76 288 47 279 96.9 50 229 79.5 43 
80 295 47 286 96.9 50 2:l4 79.3 40 
84 304 46 292 96.1 50 240 7H.9 40 
R8 310 45 295 95.2 49 24H HO.O :36 
92 314 42 300 95.5 49 247 78.7 :l4 
96 317 40 296 9:3 4 48 2:31'; 75.1 17 

100 
105 

321 
:l21 

40 
37 

:305 
308 

95.0 
96.0 

4!) 
43 

:.!4:l 
2S2 

75.7 
78.5 

16 
16 
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TABLE El. MEAN BODY WEIGHTS OF MICE ADMINISTERED l,l·DICHLOROPROPANE 
IN CORN OIL BY GAVAGE FOR TWO YEARS 

Weeks Vehicle Control Low Dose High Dose 
on Study Av.Wt. No. of Av.Wt. Wt. (percent No. of Av.Wt. Wt. (percent No. or 

(grams) Survivors (grams) of controls) Survivors (grams) of controls) Survivors 

MALE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
16 
20 
24 
28 
32 
36 
40 
44 
48 
52 
56 
60 
64 
68 
72 
76 
80 
84 
88 
92 
96 

100 
104 

25 
28 
29 
29 
29 
31 
32 
35 
32 
33 
33 
34 
34 
36 
38 
38 
40 
40 
41 
42 
39 
43 
42 
42 
45 
42 
42 
43 
43 
43 
44 
44 
43 
44 
42 
43 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
49 
47 
47 
43 
41 
40 
39 
39 
38 
37 
36 
35 

25 
28 
29 
30 
29 
31 
31 
32 
32 
32 
33 
33 
34 
36 
37 
36 
39 
40 
41 
42 
41 
43 
43 
43 
42 
41 
41 
42 
42 
41 
42 
41 
41 
41 
40 
41 

100.0 
100.0 
100.0 
103.4 
100.0 
100.0 
96.9 
91.4 

100.0 
97.0 

100.0 
97.1 

100.0 
100.0 
97.4 
94.7 
97.5 

100.0 
100.0 
100.0 
105.1 
100.0 
102.4 
102.4 
93.3 
97.6 
97.6 
97.7 
97.7 
95.3 
95.5 
93.2 
95.3 
93.2 
95.2 
95.3 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
48 
48 
48 
48 
48 
48 
48 
48 
48 
46 
46 
46 
45 
45 
44 
44 
43 
42 
41 
40 
36 
33 

25 
27 
28 
29 
29 
31 
30 
32 
31 
32 
32 
32 
33 
35 
36 
37 
38 
40 
40 
42 
42 
42 
43 
43 
43 
43 
42 
44 
43 
42 
43 
43 
43 
43 
41 
42 

100.0 
96.4 
96.6 

100.0 
100.0 
100.0 
93.8 
91.4 
96.9 
97.0 
97.0 
94.1 
97.1 
97.2 
94.7 
97.4 
95.0 

100.0 
97.6 

100.0 
107.7 
97.7 

102.4 
102.4 
95.6 

102.4 
100.0 
102.3 
100.0 
97.7 
97.7 
97.7 

100.0 
97.7 
97.6 
97.7 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
49 
48 
48 
47 
47 
47 
46 
44 
43 
43 
40 
35 

FEMALE 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
16 
20 
24 
28 
32 
36 
40 
44 
48 
52 
56 
60 
64 
68 
72 
76 
80 
84 
88 
92 
96 

100 
104 

19 
21 
22 
22 
22 
23 
24 
24 
24 
24 
24 
26 
26 
27 
29 
30 
32 
33 
35 
37 
35 
38 
39 
38 
39 
39 
38 
38 
39 
40 
40 
43 
44 
44 
43 
41 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
48 
45 
44 
43 
42 
41 
38 

19 
21 
22 
23 
22 
24 
24 
24 
25 
25 
26 
26 
27 
29 
31 
32 
34 
35 
38 
38 
40 
40 
40 
40 
41 
41 
41 
42 
42 
42 
44 
45 
45 
46 
46 
46 

... 
,.1,· 

100.0 
100.0 
100.0 
104.5 
100.0 
104.3 
100.0 
100.0 
104.2 
104.2 
108.3 
100.0 
103.8 
107.4 
106.9 
106.7 
106.3 
106.1 
108.6 
102.7 
114.3 
105.3 
102.6 
105.3 
105.1 
105.1 
107.9 
110.5 
107.7 
105.0 
110.0 
104.7 
102.:3 
104.5 
107.0 
112.2 

50 
50 
50 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
45 
45 
42 
38 
35 
31 
29 
~9 

19 
21 
23 
23 
23 
24 
24 
25 
25 
26 
26 
26 
27 
28 
29 
31 
33 
34 
36 
36 
37 
38 
39 
38 
39 
40 
38 
38 
39 
39 
41 
41 
42 
41 
43 
39 

100.0 
100.0 
104.5 
104.5 
104.5 
104.3 
100.0 
104.2 
104.2 
108.3 
108.3 
100.0 
103.8 
103.7 
100.0 
103.3 
103.1 
103;{}
102.9 
97.3 

105.7 
100.0 
100.0 
100.0 
100.0 
102.6 
100.0 
100.0 
100.0 
97.5 

102.5 
95.3 
95.5 
93.2 

100.0 
95.1 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
48 
48 
46 
46 
46 
45 
45 
42 
38 
36 
34 
32 
28 
26 
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APPENDIX F 

HISTORICAL INCIDENCES OF TUMORS IN VEHICLE CONTROL 

F344/N RATS AND B6C3Ft MICE 
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TABLE Fl. 	HISTORICAL INCIDENCE OF LIVER TUMORS IN MALE B6C3Ft MICE RECEIVING 
CORN OIL BY GAVAGE (a) 

Adenoma or 
Chemical Adenoma Carcinoma Carcinoma 

RATES AT E.G. & G. MASON RESEARCH 

1.2-Dichloropropane 7!50 (14%) II /50 (22%) 18/50 (36%) 

Bis(2-Chloro-1-methylethyl) Ether 8/50 (16%) 5/50 (10%) 13/50 (26%) 

Diglycidyl Resorcinol Ether 7/49 (14%) 7/49 (14%) 13/49 (26%) 

Total 221149 ( 14.7%) 23/149 (15.4%) 44/ 149 (29.5%) 
so (b) 1.15% 6.11% 5.77% 

RATES AT NIP TESTING LABORATORIES (c) 

Total 101/884 (11.4%) 182/884 (20.6%) 273/884 (30.9%) 
SD (b) 5.63% 7.59% 8.64% 

Overall Historical Range 

High 10/48 (21%) 18/50 (36%) 23/50 (46%) 
Low 0/50 (0%) 4/48 (8%) 7/50 (14%) 

(a) 	Data as of January 5, 1983 for studies of at least 104 weeks. 
(b) 	Standard deviation. 
(c) 	 Total 1:1 combined historical incidence from six laboratories: Battelle, Gulf South, Litton, Mason, Papanico­

laou, and Southern. 
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TABLE F2. HISTORICAL INCIDENCE OF LIVER TUMORS IN FEMALE B6C3Ft MICE RECEIVING 
CORN OIL BY GAVAGE (a) 

Adenoma or 
Chemical Adenoma Carcinoma Carcinoma 

RATES AT E.G. & G. MASON RESEARCH 

I,2-Dichloropropane 	 0150 (0%) 1!50 (2%) 1/50 (2%) 

Bis(2-Chloro-1-methylethyl) Ether 5. 50 (I Oo/r) 2!50 (4%) 7• 50 ( 14%) 

Diglycidyl Resorcinol Ether 3i48 (60() 0 48 (Oo/r) 3/48 (6o/r) 

Total 8 148 (5.4%) ~I 148 (2.0%) II I 148 (7 .4%) 
SD (b) 5.03Sr 2.00o/r 6.11 o/c 

RATES AT NTP TESTING LABORATORIES (c) 

Total 39!978 (4.0%) 291978 (3.0%) 67i978 (6.9%) 
so (b) 2.45% 1.80o/r 3.26% 

Overall Historical Range 

High 5/50 (10%) 3!49 (6o/r) 7! 50 ( 14%) 
Low o; 50 (O%l 0! 50 (Oo/r) ]/50 (2o/c) 

(a) 	Data as of January 5, 1983 for studies of at least 104 weeks. 
(b) 	Standard deviation. 
(c) 	Total= combined historical incidence from six laboratories: Battelle, Gulf South, Litton, Mason. Papanico-' 

laou, and Southern. 
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TAB I.E F3. HISTORICAL INCIDENCE OF STOMACH TUMORS IN FEMALE F344/N RATS RECEIVING 
CORN OIL BY GAVAGE (a) 

C'hemical Incidence Site Diagnosis 

RATES AT E.G. & G. MASON RESEARCH 

1.2 I l1c"hloropropane 0; 50 (Oo/c) 

I l:!!l\cidyl Resorcinol Ether 0. 49 (Oo/c) 
0:50 (Oo/c) 

Tnt a I o. 149 (Oo/c) 
SD !b) O.OOo/c 

RATES AT NTP TESTING LABORATORIES (c) 

Total 3/870 (0.3%) (d) (d) 
s[) (h) 0.77% 

Overall Historical Range 

High I 47 (2%) 
Low 0; 50 (0%) 

Ia) Data i.ls of January 5, 1983 for studies of at least 104 weeks. 
rb! Standard deviation. 
rc1 I otal a combined historical incidence from six laboratories: Battelle, Gulf South. Litton, Mason, 

l'apanicolaou, and Southern. 
!d) I umor sites: stomach, NOS; forestomach. Individual tumor totals: 2 squamous cell papillomas; I squa­

mous cell carcinoma. 
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TABLE F4. 	HISTORICAL INCIDENCE OF STOMACH TUMORS IN MALE B6C3Ft MICE RECEIVING 
CORN OIL BY GAVAGE (a) 

Chemical Incidence Site 	 Diagnosis 

RATES AT E.G. & G. MASON RESEARCH 

1.~-1 )i~:hloropropane 0/50(0%) 

Bis(2-Chloro-l-methylethyl) Ether 0/49 (0%) 

Diglycidyl Resorcinol Ether 0/47 (0%) 

Total Of 146 (0%) 
SD (h) 	 0.00% 

RATES AT NTP TESTING LABORATORIES (c) 

Total 2/855 (0.2%) (d) (d) 
SD (h) 0.65% 

Overall Historical Range 

High 1/48 (2%) 
Low 0/50(0%) 

(a} 	Data as of January 5. 1983 for studies of at least 104 weeks. 
(h) 	Standard deviation. 
(c) 	Total =combined historical incidence from six laboratories: Battelle, Gulf South, Litton, Mason, Papanico­

laou. and Southern. 
(d) 	Tumor sites: stomach, NOS; forestomach. Individual tumor totals: I squamous cell papilloma; I squamous 

cell carcinoma. 
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T ABI.E FS. HISTORICAL INCIDENCE OF STOMACH TUMORS IN FEMALE 86C3Ft MICE RECEIVING 
CORN OIL BY GAVAGE (a) 

Chemical Incidence Site 	 Diagnosis 

RATES AT E.G. & G. MASON RESEARCH 

1.2-Dichloropropane 0/50 (0%) 

Bis(2-Chloro-l-methylethyl) Ether 0/50 (0%) 

Oiglycidyl Resorcinol Ether 0/47 (0%) 

Total 0/147 (0%) 
SD (b) 0.00% 

RATES AT NTP TESTING LABORATORIES (c) 

Total 3/879 (0.3%) (d) (d) 
so (h) 2.54% 

Overall Historical Range 

High 2/ 19 (II%) 
Low 0/50(0%) 

(a) 	Data as of January 5, 1983 for studies of at least 104 weeks. 
(h) 	Standard deviation. 
(c) 	Total 1:1 combined historical incidence from six laboratories: Battelle. Gulf South, Litton, Mason, Papanico­

laou, and Southern. 
(d) 	Tumor sites: stomach, NOS; forestomach. Individualtumor totals: 3 squamous cell papillomas. 
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TABLE F6. 	 HISTORICAL INCIDENCE OF THYROID FOLLICULAR CELL TUMORS IN FEMALE 
F344/N RATS RECEIVING CORN OIL BY GAVAGE (a) 

Adenoma or 
Chemical Adenoma Carcinoma Carcinoma 

RATES AT E.G. & G. MASON RESEARCH 

1.2-Dichloropropane 	 0 so (O~i) 0 so (0%) 0 SO (OS'i) 

Diglycidyl Resorcinol Ether 	 I SO (2o/r) o~so (Ot;i) I SO (2o/t) 

0 so (0%) 0 so (Oo/r) 0 SO (OC:d 

Total ISO (0.67%) 0 ISO (Oo/r) ISO (0.67%) 
SD (h) I. ISS:f 0.001?( I. 15c:( 

RATES AT NIP TESTING LABORATORIES (c) 

Total 218S9 (0.2%) 2. 859 (0.2%) 4i 859 (O.S~'i) 

SD (b) 0.6So/r 0.65o/r 0.86~; 

Overall Historical Range 

High I 50 (2o/t) I 50 (21)() I I 50 (2Ci) 

Low 0 so (0%) 0! 50 (00() 0150 (0°/c) 

(a) 	Data as of January 5, 1983 for studies of at least 104 weeks. 
(b) 	Standard deviation. 
(c) 	Total.:: combined historical incidence from six laboratories: Battelle, Gulf South. Litton, Mason. Papanico­

laou. and Southern. 
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TABLE F7. 	HISTORICAL INCIDENCE OF THYROID FOLLICULAR CELL TUMORS IN FEMALE 
B6C3FJ MICE RECEIVING CORN OIL BY GAVAGE (a) 

Adenoma or 
Chemical Adenoma Carcinoma Carcinoma 

RATES AT E.G. & G. MASON RESEARCH 

1.2-Dichloropropane 	 I /48 (2%) 0/48 (0%) 1/48 (2%) 

Hi' (2-Chloro-1-methylethyl) Ether 0/46 (0%) 0/46 (0%) 0/46 (0%) 

Diglycjdyl Resorcinol Ether I /45 (2%) 0/45 (0%) 1/45 (2%) 

Total (Mason) 2/139 (I%) 0/139 (0%) 2/139 (I%) 
SD (b) 1.15% 0.00% 1.15% 

RATES AT NTP TESTING LABORATORIES (c) 

Total 28/818 (3.4%) 3/818 (0.4%) 31/818 (3.8%) 
SD (b) 2.88% 0.75% 2.84% 

Overall Historical Range 

High 5/50 (10%) I /45 (2%) 5/50 (10%) 
Low 0/46 (0%) 0!50 (0%) 0/46 (0%) 

(a) 	Data as of January 5. 1983 for studies of at least 104 weeks. 
(h) 	Standard deviation. 
(c) 	Total =combined historical incidence from six laboratories: Battelle, Gulf South. Litton, Mason, Papanico­

laou. and Southern. 
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TABLE F8. 	HISTORICAL INCIDENCE OF MAMMARY GLAND TUMORS IN FEMALE F344/N RATS 
RECEIVING CORN OIL BY GAVAGE (a) 

Chemical 	 Adenocarcinoma (NOS) Fibroadenoma 

RATES AT E.G. & G. MASON RESEARCH 

1.2-Dichloropropane 1/50 (2%) 	 15/50 (30%) 

Diglycidyl Resorcinol Ether 2/50 (4%) 18/50 (36%) 
0!50 (0%) 17/50 (34% 

Total 3/150 (2%) 50/150 (33%) 
SD (b) 2.00% 3.06% 

RATES AT NTP TESTING LABORATORIES (c) 

Total II /895 ( 1.2%) 203/895 (22.7%) 
SD (b) 1.55% 9.79% 

Overall Historical Range 

High 2/49 (4%) 18/50 (36%) 
Low 0!50 (0%) 2/48 (4%) 

(a) 	Data as of January 5, 1983 for studies of at least 104 weeks. 
(b) 	Standard deviation. 
(c) 	Total= combined historical incidence from seven laboratories: Battelle, Gulf South, Hazleton, Litton, Mason, 

Papanicolaou, and Southern. 
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TABLE F9. HISTORICAL INCIDENCE OF PANCREATIC ISLET TUMORS IN MALE F344/N RATS 
RECEIVING CORN OIL BY GAVAGE (11) 

Islet Cell Islet Cell 
Chemical Adenoma Carcinoma 

RATES AT E.G. & G. MASON RESEARCH 

1,2-Dichloropropane 	 4/48 (8%) 0/48 (0%) 

Diglycidyl Resorcinol Ether 	 2/49 (4%) 3/49 (6%) 
3/49 (6%) 1/49 (2%) 

Total 9/146 (6.16%) 4/146 (2.74%) 
SD (b) 2.00% 3.06% 

RATES AT NTP TESTING LABORATORIES (b) 

Total 38/876 (4.3%) 22/876 (2.5%) 
SD (b) 2.98% 2.53% 

Overall Historical Range 

High 6/48 (12%) 4/49 (8%) 
Low 0/50 (0%) 0/48 (0%) 

(a) 	Data as of January 5, 1983 for studies of at least 104 weeks. 
(b) 	Standard deviation. 
(c) 	Total= combined historical incidence from seven laboratories: Battelle, Gulf South, Hazleton, Litton, Mason, 

Papanicolaou, and Southern. 
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APPENDIX G 

ANALYSES OF PRIMARY TUMORS IN RATS AND MICE 

ADMINISTERED 1,2-DICHLOROPROPANE IN CORN OIL 


BY GAVAGE FOR TWO YEARS 
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TABLE Gl. ANALYSIS OF PRIMARY TUMORS IN MALE RATS ADMINISTERED 
l,l·DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS 

Vehicle 62 125 
Control mg/kg mg/kg 

Skin: Squamous Cell Papilloma 
Tumor Rates 

Overall (a) 2/50 (4%) 3/50 (6%) 1/50 (2%) 
Adjusted (h) 5.1% 6.8% 2.4% 
Terminal (c) 2/39 (5%) 2/42 (5%) I /41 (2%) 

Statistical Tests (d) 
Life Table P=0.382N P=0.531 P=0.483N 
Incidental Tumor Test P=0.383N P=0.527 P=0.483N 
Cochran-Armitage Trend Test P=0.399N 
Fisher Exact Test P=0.500 P=O.SOON 

Integumentary System: Squamous Cell Carcinoma 
Tumor Rates 

Overall (a) 3/50(6%) 2/50 (4%) o;5o (O%) 
Adjusted (b) 7.1% 4.6% 0.0% 
Terminal (c) 2/39 (5%) 1/42 (2%) 0/41 (0%) 

Statistical Tests (d) 
Life Table P=0.079N P=0.476N P=O.ll6N 
Incidental Tumor Test P=O.I02N P=0.540N P=0.155N 
Cochran-Armitage Trend Test P=0.082N 
Fisher Exact Test P=O.SOON P=O.I21N 

Integumentary System: Squamous Cell Papilloma or Carcinoma 
Tumor Rates 

Overall (a) S/50 (10%) S/50 (10%) lj50 (2%) 
Adjusted (b) 12.1% 11.2% 2.4% 
Terminal (c) 4/39 (10%) 3/42 (7%) 1/41 (2%) 

Statistical Tests (d) 
Life Table P=0.084N P=0.590N P=0.095N 
Incidental Tumor Test P=0.098N P=0.620 P=O.I20N 
Cochran-Armitage Trend Test P=0.090N 
Fisher Exact Test P=0.630 P=O.I02N 

Subcutaneous Tissue: Fibroma 
Tumor Rates 

Overall (a) 6/50 (12%) 6/50 (12%) 6/50 (12%) 

Adjusted (b) 14.4% 14.3% 14.6% 

Terminal (c) 4/39 (10%) 6/42 (14%) 6/41 (15%) 

Statistical Tests (d) 
Life Table P=0.531N P=0.573N P=0.591N 

Incidental Tumor Test P=0.529N P=0.577N P=0.591N 

Cochran-Armitage Trend Test P=0.562 
Fisher Exact Test P=0.620 P=0.620 

Subcutaneous Tissue: Fibroma or Fibrosarcoma 
Tumor Rates 

Overall (a) 7/50(14%) 7j50(14%) 6/50 (12%) 

Adjusted (b) 16.8% 16.7% 14.6% 

Terminal (c) 5/39 (13%) 7/42 (17%) 6/41 (15%) 
Statistical Tests (d) 

Life Table P=0.408N P=0.560N P=0.469N 
Incidental Tumor Test P=0.407N P=0.563N P=0.468N 

Cochran-Armitage Trend Test P=0.442N 
Fisher Exact Test P=0.613 Pz0.500N 
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TABLE Gl. ANALYSIS OF PRIMARY TUMORS IN MALE RATS ADMINISTERED 
1,2-DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS (Continued) 

62 125 
mg/kg mg/kg 

6/50 (12%) 6/50 (12%) 
13.2% 14.1% 
4/42 (10%) 5/41 (12%) 

P=0.453N P=0.471N 
P=0.6!9 P=0.471N 

P=0.500N P=0.500N 

6/50 (12%) 6/50 (12%) 
13.2% 14.1% 
4/42 (10%) 5/41 (12%) 

P=0.347N P=0.364N 
P=0.561N P=0.360N 

P=0.387N P=0.387N 

8/50 (16%) 6/50 (12%) 
17.3% 14.1% 
5/42 (12%) 5/41 (12%) 

P=0.554N P=0.364N 
P=0.447 P=0.360N 

P=0.607 P=0.387N 

3(50 (6%) 2(50 (4%) 
7.1% 4.9% 
3/42 (7%) 2/41 (5%) 

P=0.630N P=0.482N 
P=0.633N P=0.482N 

P=0.661 P=0.500N 

12/48 (25%) 15/47 (32%) 
29.3% 36.9% 
12/41 (29%) 13/38 (34%) 

P=0.065N P=0.286N 
P=0.065N P=0.312N 

P=O.I22N P=0.340N 

Vehicle 
Control 

Jlematopoietic System: Myelomonocytic Leukemia 
Tumor Rates 

Overall (a) 

Adjusted (h) 
Terminal (c) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Hematopoietic System: Leukemia 
Tumor Rates 

Overall (a) 

Adjusted (h) 

Terminal (c) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Hematopoietic System: Lymphoma or Leukemia 

7/50 (14%) 
16.7% 
5/39 (13%) 

P=0.413N 
P=0.444N 
P=0.441N 

8/50 (16%) 
18.5% 
5/39 (13%) 

P=0.308N 
P=0.334N 
P=0.330N 

Tumor Rates 
Overall (a) 

Adjusted (h) 

Terminal (c) 
Statistical Tests (d) 

Life Table 
Incidental Tumor Test 
Cochran-Armitagc Trend Test 
Fisher Exact Test 

Linr: Neoplastic Nodule or Carcinoma 
rumor Rates 

0\erall (a) 

Adjusted (h) 
Terminal (c) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Pituitary: Adenoma 
Tumor Rates 

Overall (a} 

Adjusted (h) 
Terminal (c) 

~tatistical Tests (cl) 

Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
l'ishcr Exact Test 

8/50 (16%) 
18.5% 
5/39 (13%) 

P=0.313N 
P=0.338N 
P=0.336N 

3/50 (6%) 
7.3% 
2/39 (5%) 

P=0.392N 
P=0.392N 
P=0.412N 

19/50 (38%) 
47.4% 
18(39 (46%) 

P=0.242N 
P=0.261 N 
P=0.291N 
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·TABLE Gl. ANALYSIS OF PRIMARY TUMORS IN MALE RATS ADMINISTERED 
1,1-DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS (Continued) 

62 125 
mg/kg mg/kg 

3/48 (6%) 3!47 (6%) 
7.3% 7.9% 
3/41 (7%) 3/38 (8%) 

P=0.640N P=0.656 
P=0.518 P=0.653 

P=0.641 P=0.631 

15/48 (31%) 18/47 (38%) 
36.6% 44.5% 
15/41 (37%) 16/38 (42%) 

P=0.074N P=0.298N 
P=O.I04N P=0.324N 

P=O.I37N P=0.358N 

2/49 (4%) 0/50(0%) 
4.9% 0.0% 
2/41 (5%) 0/41 (0%) 

P=0.477N P=O.II2N 
P=0.477N P=O.II2N 

P=0.510N P=O.I21N 

5/49 (10%) 5/50 (10%) 
11.7% 11.8% 
4/41 (10%) 4/41 (10%) 

P=0.069N P=0.071N 
P=0.071N P=0.071N 

P=0.093N P=0.086N 

5/49 (10%) 7!50 (14%) 
11.7% 16.6% 
4/41 (10%) 6/41 (15%) 

P=0.069N P=O.I85N 
P=0.071N P=O.I85N 

P=0.093N P=0.218N 

Pituitary: Carcinoma 
Tumor Rates 

Overall (a) 
Adjusted (b) 
Terminal (c) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Pituitary: Adenoma or Carcinoma 
Tumor Rates 

Overall (a) 
Adjusted (b) 
Terminal (c) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Adrenal: Cortical Adenoma 
Tumor Rates 

Overall (a) 
Adjusted (b) 
Terminal (c) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Adrenal: Pheochromocytoma 
Tumor Rates 

Overall (a) 
Adjusted (b) 
Terminal (c) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Adrenal: Pheochromocytoma or Pheochromocytoma, Malignant 

Vehicle 

Control 


3/50(6%) 
7.1% 
1/39 (3%) 

P=0.576 
P=0.572 
P=0.553 

22/50 (44%) 
52.2% 
19/39 (49%) 

P=0.257N 
P=0.277N 
P=0.313N 

3/50 (6%) 
7.7% 
3j39 (8%) 

P=0.074N 
P=0.074N 
P=0.083N 

II /50 (22%) 
28.2% 
II /39 (28%) 

P=0.046N 
P=0.046N 
P=0.057N 

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

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

II /50 (22%) 
28.2% 
11/39(28%) 

P=O.I41N 
P=O.l4JN 
P=O.I66N 
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TABLE Gl. ANALYSIS OF PRIMARY TUMORS IN MALE RATS ADMINISTERED 
1,2-DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS (Continued) 

Vehicle 62 125 
Control mg/kg mg/kg 

Thyroid: C-Cell Adenoma 
Tumor Rates 

Overall (a) I /49 (2%) 4/49 (8%) 0/50 (0%) 
Adjusted (b) 2.6% 9.4% 0.0% 
Terminal (c) 1/39(3%) 3/41 (7%) 0/41 (0%) 

Statistical Tests (d) 
Life Table P=0.375N P=O.I95 P=0.490N 
Incidental Tumor Test P=0.374N P=O.I94 P=0.490N 
Cochran-Armitage Trend Test P=0.383N 
Fisher Exact Test P=O.I81 P=0.495N 

Thyroid: C-Cell Adenoma or Carcinoma 
Tumor Rates 

Overall (a) 2/49 (4%) 4/49 (8%) lj50 (2%) 
Adjusted (b) 5.1% 9.4% 2.1% 
Terminal (c) 2/39 (5%) 3/41 (7%) 0/41 (0%) 

Statistical Tests (d) 
Life Table P=0.391N P=0.359 P=0.486N 
Incidental Tumor Test P=0.363N P=0.358 P=0.442N 
Cochran-Armitage Trend Test P=0.396N 
Fisher Exact Test P=0.339 P=0.492N 

Pancreatic Islets: Islet Cell Adenoma 
Tumor Rates 

Overall (a) 4/48 (8%) 1/50(2%) 3/50 (6%) 
Adjusted (b) 10.5% 2.4% 6.9% 
Terminal (c) 4/38 (II%) 1/42 (2%) 2/41 (5%) 

Statistical Tests (d) 

Life Table P=0.382N P=O.I51N P=0.461N 
Incidental Tumor Test P=0.385N P=O.ISIN P=0.465N 
Cochran-Armitage Trend Test P=0.396N 
Fisher Exact Test P=O.I68N P=0.477N 

Pancreatic Islets: Islet Cell Carcinoma 
Tumor Rates 

Overall (a) 0/48 (0%) Oj50 (0%) 3/50 (6%) 
Adjusted (b) 0.0% 0.0% 7.3% 
Terminal (c) 0/38 (3%) 0/42 (0%) 3/41 (7%) 

Statistical Tests (d) 
Life Table P=0.040N (e) P=O.I35 
Incidental Tumor Test P=0.040N (e) P=O.l35 
Cochran-Armitage Trend Test P=0.039N 
Fisher Exact Test (e) P=O.I29 

Pancreatic Islets: Islet Cell Adenoma or Carcinoma 
Tumor Rates 

Overall (a) 4/48 (8%) 1/50 (2%) 6/50 (12%) 
Adjusted (b) 10.5% 2.4% 14.1% 
Terminal (c) 4/38 (11%) 1/42 (2%) 5/41 (12%) 

Statistical Tests (d) 

Life Table P=0.314N P=O.l51N P=0.416 
Incidental Tumor Test P=0.312N P=O.ISIN P=0.413 
Cochran-Armitage Trend Test P=0.299N 
Fisher Exact Test P=O.I68N P=0.397 
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TABLE Gl. ANALYSIS OF PRIMARY TUMORS IN MALE RATS ADMINISTERED 
1,2-DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS (Continued) 

Vehicle 62 125 
Control mg/kg mg/kg 

Preputial Gland: Carcinoma 
Tumor Rates 

Overall (a) 2!50 (4%) 2/50 (4%) 4 50 (8%) 
Adjusted (b) 5.1% 4.8% 9.8o/c 
Terminal (c) 2/39(5%) 2/42 (5o/c) 4 1 41 (IOo/c) 

Statistical Tests (d) 
Life Table P=0.269 P=0.668N P=0.360 
Incidental Tumor Test P=0.269 P=0.668N P=0.360 
Cochran-Armitage Trend Test P=0.252 
Fisher Exact Test P=0.691 P=0.339 

Preputial Gland: Adenoma or Carcinoma 
Tumor Rates 

Overall (a) 2/50(4%) 2/50 (4%) 5.50(10o/c) 
Adjusted (b) 5.1% 4.8o/c 12.2% 
Terminal (c) 2/39 (5%) 2(42 (5%) 5 41 (12%) 

Statistical Tests (d) 

Life Table P=O.l58 P=0.668N P=0.236 
Incidental Tumor Test P=O.l58 P=0.668N P=0.236 
Cochran-Armitage Trend Test P=O.l46 
Fisher Exact Test P=0.691 P=0.218 

Preputial Gland or Prepuce: Adenoma or Carcinoma 
Tumor Rates 

Overall (a) 2/50(4%) 2/50 (4%) 6j50 (12%) 
Adjusted (b) 5.1% 4.8% 14.1% 
Terminal (c) 2! 39 (5%) 2/42(5%) 5/41 (12%) 

Statistical Tests (d) 
Life Table P=0.090 P=0.668N P=O.I52 
Incidental Tumor Test P=0.092 P=0.668N P=O.l51 
Cochran-Armitage Trend Test P=0.080 
Fisher Exact Test P=0.691 P=O.l34 

Testis: Interstitial Cell Tumor 
Tumor Rates 

Overall (a) 45/50 (90%) 46/47 (98%) 46/50 (92%) 
Adjusted (b) 93.7% 100.0% 95.8% 
Terminal (c) 36/39 (92%) 40/40 (100%) 39/41 (95%) 

Statistical Tests (d) 
Life Table P=0.455N P=0.576N P=0.505N 
Incidental Tumor Test P=0.546N P=0.093 P=0.616N 
Cochran-Armitage Trend Test P=0.425 
Fisher Exact Test P=O.ll7 P=0.500 

All Sites: Mesothelioma 
Tumor Rates 

Overall (a) 3/50 (6%) 2/50(4%) 3/50 (6%) 
Adjusted (b) 6.7% 4.8% 7.3% 
Terminal (c) I /39 (3%) 2/42 (5%) 3/41 (7%) 

Statistical Tests (d) 
Life' Table P=0.569N P=0.476N P=0.644N 

Incidental Tumor Test P=0.561 P=0.540N P=0.626 
Cochran-Armitage Trend Test P=0.588 
Fisher Exact Test P=0.500N P=0.661 
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TABLE Gl. 	ANALYSIS OF PRIMARY TUMORS IN MALE RATS ADMINISTERED 
1,2-DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS (Continued) 

Vehicle 62 125 
Control mg/kg mg/kg 

(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 exact tests compare directly the overall incidence rates. A negative trend or lower 
incidence in a dosed group is indicated by (N). 

(e) 	Not significant; no tumors were observed in dosed or control groups. 
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TABLE G2. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS ADMINISTERED 
1,2-DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS 

Vehicle 

Control 


Hematopoietic System: Myelomonocytic Leukemia 
Tumor Rates 

Overall (a) 9/50 (18%) 
Adjusted (b) 21.1% 
Terminal (c) 4/37(11%) 

Statistical Tests (d) 
Life Table P=0.504 
Incidental Tumor Test P=0.051N 
Cochran-Armitage Trend Test P=O.l74N 
Fisher Exact Test 

Hematopoietic System: Lymphoma or Leukemia 
Tumor Rates 

Overall (a) 10/50 (20%) 
Adjusted (b) 22.7% 
Terminal (c) 4/37(11%) 

Statistical Tests (d) 
Life Table P=0.373 
Incidental Tumor Test P=0.076N 
Cochran-Armitage Trend Test P=0.261N 
Fisher Exact Test 

Pituitary: Adenoma 
Tumor Rates 

Overall (a) 16/49 (33%) 
Adjusted (b) 40.6% 
Terminal (c) 14/37 (38%) 

Statistical Tests (d) 
Life Table P=O.l57 
Incidental Tumor Test P=0.453N 
Cochran-Armitage Trend Test P=O.l72N 
Fisher Exact Test 

Pituitary: Carcinoma 
Tumor Rates 

Overall (a) 3/49 (6%) 
Adjusted (b) 8.1% 
Terminal (c) 3/37 (8%) 

Statistical Tests (d) 
Life Table P=O.l83N 
Incidental Tumor Test P=O.l83N 
Cochran-Armitage Trend Test P=0.089N 
Fisher Exact Test 

Pituitary: Adenoma or Carcinoma 
Tumor Rates 

Overall (a) 19/49 (39%) 
Adjusted (b) 48.3% 
Terminal (c) 17/37 (46%) 

Statistical Tests (d) 

Life Table P=0.292 
Incidental Tumor Test P=0.282N 
Cochran-Armitage Trend Test P=0.062N 
Fisher Exact Test 

125 
mg/kg 

11/50 (22%) 
22.6% 
6/43 (14%) 

P=0.543 
P=0.325 

P=0.401 

11/50 (22%) 
22.6% 
6/43 (14%) 

P=0.545N 
P=0.325 

P=0.500 

26/50 (52%) 
55.3% 
22/43 (51%) 

P=O.l22 
P=0.093 

P=0.040 

2/50(4%) 
4.7% 
2/43 (5%) 

P=0.431N 
P=0.431N 

P=0.490N 

28/50 (56%) 
59.6% 
24/43 (56%) 

P=O.l87 
P=O.l51 

P=0.065 

250 
mg/kg 

5/50 (10%) 
19.3% 
2/16 (13%) 

P=0.613 
P=O.lOlN 

P=O.l94N 

7/50 (14%) 
26.6% 
3/16 (19%) 

P=0.452 
P=O.I58N 

P=0.298N 

10/46 (22%) 
46.9% 
6/16 (38%) 

P=0.312 
P=0.503N 

P=O.l68N 

0/46 (0%) 
0.0% 
Of 16 (0%) 

P=0.301N 
P=0.30!N 

P=O.I33N 

10/46 (22%) 
46.9% 
61 16 (38%) 

P=0.484 
P=0.323N 

P=0.057N 
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TABLE G2. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS ADMINISTERED 
1,2-DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS (Continued) 

Adrenal: Cortical Adenoma 
Tumor Rates 

Overall (a) 
Adjusted (b) 
Terminal (c) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Adrenal: Pheochromocytoma 
Tumor Rates 

Overall (a) 
Adjusted (b) 
Terminal (c) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Thyroid: C-Cell Carcinoma 
Tumor Rates 

Overall (a) 
Adjusted (b) 
Terminal (c) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Thyroid: C-Cell Adenoma or Carcinoma 
Tumor Rates 

Overall (a) 
Adjusted (b) 
Terminal (c) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Mammary Gland: Adenocarcinoma 
Tumor Rates 

Overall (a) 
Adjusted (b) 
Terminal (c) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran-Armitage Trend Test 
Fisher Exact Test 

Vehicle 

Control 


5/49 (10%) 
13.9% 
5j36 (14%) 

P=0.431 
P=0.510N 
P=0.413N 

2/49 (4%) 
4.6% 
0/36 (0%) 

P=0.585 
P=0.424N 
P=0.391N 

1;so (2%) 
2.7% 
1/37(3%) 

P=0.639N 
P=0.639N 
P=0.418N 

I /50 (2%) 
2.7% 
1/37 (3%) 

P=0.356 
P=0.474 
P=0.565 

l/50 (2%) 
2.7% 
1/37(3%) 

P=0.005 
P=O.Oil 
P=0.060 

125 250 
mg/kg mg/kg 

2/50(4%) 4/50 (8%) 
4.7% 14.7% 
2/43 (5%) 1/16(6%) 

P=O.I50N P=0.402 
P=0.150N P=0.639N 

P=0.2ION P=0.487N 

3/50 (6%) 1/50(2%) 
7.0% 6.2% 
3/43 (7%) 1/16 (6%) 

P=0.566 P=0.706N 
P=0.442 P=0.388N 

P=0.509 P=0.492N 

3/49(6%) 0/44 (0%) 
7.1% 0.0% 
3/42(7%) 0/14(0%) 

P=0.351 P=0.693N 
P=0.351 P=0.693N 

P=0.301 P=0.532N 

3(49 (6%) I /44(2%) 
7.1% 3.3% 
3/42 (7%) 0/14(0%) 

P=0.35l P=0.616 
P=0.35l P=0.778N 

P=0.301 P=0.720 

2/50 (4%) 5/50 (10%) 
4.7% 26.7% 
2/43 (5%) 4/16(25%) 

P=0.552 P=O.Ol2 
P=0.552 P=O.OI8 

P=O.SOO P=O.l02 
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TABLE G2. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS ADMINISTERED 
1,2·DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS (Continued) 

Mammary Gland: Fibroadenoma 
Tumor Rates 

Overall (a) 
Adjusted (b) 
Terminal (c) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran·Armitage Trend Test 
Fisher Exact Test 

Uterus: Endometrial Stromal Polyp 
Tumor Rates 

Overall (a) 
Adjusted (b) 
Terminal (c) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cochran·Armitage Trend Test 
Fisher Exact Test 

Vehicle 


Control 


15/50 (30%) 
39.4% 
14/37 (38%) 

P=0.441 
P=0.490N 
P=0.047N 

10/50 (20%) 
25.1% 
8/37 (22%) 

P=0.024 
P=0.253 
P=0.454 

Uterus: Endometrial Stromal Polyp or Sarcoma 
Tumor Rates 

Overall (a) 
Adjusted (b) 
Terminal (c) 

Statistical Tests (d) 
Life Table 
Incidental Tumor Test 
Cbchran-Armitage Trend Test 
Fisher Exact Test 

10/50 (20%) 
25.1% 
8/37 (22%) 

P=0.023 
P=0.291 
P=0.455 

125 250 

mg/kg mg/kg 

20/50 (40%) 7! 50 (14%) 
46.5% 37.0% 
20/43 (47%) 5/16 (31%) 

P=0.381 P=0.561 
P=0.383 P=0.406N 

P=0.201 P=0.045N 

17/49 (35%) 11 ;so (22%) 
37.5% 45.6% 
14/42 (33%) 6/16 (38%) 

P=O.l74 P=0.051 
P=O.JI3 P=0.256 

P=0.078 P=0.500 

18/49 (37%) II/ 50 (22%) 
38.9% 45.6% 
14/42 (33%) 6/16 (38%) 

P=O.l33 P=0.051 
P=0.079 P=0.256 

P=0.052 P=0.500 

(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 exact tests compare directly the overall incidence rates. A negative trend or lower 
incidence in a dosed group is indicated by (N). 
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TABLE G3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE ADMINISTERED 
1,2-DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS 

Vehicle 

Control 


Subcutaneous Tissue: Fibrosarcoma 
Tumor Rates 

Overall (a) 4(50 (8%) 
Adjusted (b) 11.4% 
Terminal (c) 4(35(11%) 

Statistical Tests (d) 
Life Table P=O.l30N 
Incidental Tumor Test P=O.l08N 
Cochran-Armitage Trend Test P=O.l33N 
Fisher Exact Test 

Subcutaneous Tissue: All Sarcoma 
Tumor Rates 

Overall (a) 4(50(8%) 
Adjusted (b) 11.4% 
Terminal (c) 4(35(11%) 

Statistical Tests (d) 
Life Table P=0.4JON 
Incidental Tumor Test P=0.338N 
Cochran-Armitage Trend Test P=0.421N 
Fisher Exact Test 

Subcutaneous Tissue: Fibroma or Fibrosarcoma 
Tumor Rates 

Overall (a) 6/50 (12%) 
Adjusted (b) 17.1% 
Terminal (c) 6/35 (17%) 

Statistical Tests (d) 
Life Table P=0.041N 
Incidental Tumor Test P=0.033N 
Cochran-Armitage Trend Test P=0.042N 
Fisher Exact Test 

Skin or Subcutaneous Tissue: Fibroma or Fibrosarcoma 
Tumor Rates 

Overall (a) 7/50 (14%) 
Adjusted (b) 20.0% 
Terminal (c) 7/35 (20%) 

Statistical Tests (d) 
Life Table P=0.021N 
Incidental Tumor Test P=O.Ol6N 
Cochran-Armitage Trend Test P=0.021N 
Fisher Exact Test 

Lung: Alveolar /Bronchiolar Adenoma 
Tumor Rates 

Overall (a) 9(50 (18%) 
Adjusted (b) 24.7% 
Terminal (c) 8(35 (23%) 

Statistical Tests (d) 
Life Table P=0.533N 
Incidental Tumor Test P=0.489N 
Cochran-Armitage Trend Test P=0.553 
Fisher Exact Test 

125 
mg/kg 

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

P=0.533N 
P=0.533N 

P=O.SOON 

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

P=0.553N 
P=0.533N 

P=O.SOON 

4/50 (8%) 
12.1% 
4/33 (12%) 

P=0.405N 
P=0.405N 

P=0.370N 

4/50 (8%) 
12.1% 
4/33 (12%) 

P=0.292N 
P=0.292N 

P=0.262N 

8(50 (16%) 
23.2% 
7(33 (21%) 

P=0.539N 
P=0.545N 

P=O.SOON 

250 
mg/kg 

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

P=O.l72N 
P=O.l27N 

P=O.l81N 

3/50 (6%) 
7.5% 
1/35 (3%) 

P=0.482N 
P=0.357N 

P=O.SOON 

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

P=0.056N 
P=0.039N 

P=0.056N 

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

P=0.031N 
P=0.021N 

P=0.030N 

9/50 (18%) 
23.2% 
6/35 (17%) 

P=0.582N 
P=0.531N 

P=0.602 

147 I ,2-Dich loropropane 



TABLE G3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE ADMINISTERED 
1,2-DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS (Continued) 

Vehicle 125 250 
Control mg/kg mg/kg 

Lung: Alveolar /Bronchiolar Carcinoma 
Tumor Rates 

Overall (a) 3/50(6%) 0/50 (0%) 3/50(6%) 
Adjusted (b) 8.6% 0.0% 8.6% 
Terminal (c) 3/35 (9%) 0/33(0%) 3/35 (9%) 

Statistical Tests (d) 
Life Table P=0.600 P=O.I31N P=0.664 
Incidental Tumor Test P=0.600 P=O.I31N P=0.664 
Cochran-Armitage Trend Test P=0.601 
Fisher Exact Test P=O.I21N P=0.661 

Lung: Alveolar /Bronchiolar Adenoma or Carcinoma 
Tumor Rates 

Overall (a) 11/50 (22%) 8/50 (16%) 12/50 (24%) 
Adjusted (b) 30.3% 23.2% 31.1% 
Terminal (c) 10/35 (29%) 7/33 (21%) 9/35 (26%) 

Statistical Tests (d) 
Life Table P=0.469 P=0.342N P=0.518 
Incidental Tumor Test P=0.510 P=0.345N P=0.568 
Cochran-Armitage Trend Test P=0.451 
Fisher Exact Test P=0.306N P=0.500 

Hematopoietic System: Malignant Lymphoma, Histiocytic Type 
Tumor Rates 

Overall (a) 0/50(0%) 4/50 (8%) 3/50 (6%) 
Adjusted (b) 0.0% 10.7% 7.5% 
Terminal (c) 0/35 (0%) 2/33 (6%) 1/35(3%) 

Statistical Tests (d) 
Life Table P=0.136 P=0.067 P=O.l32 
Incidental Tumor Test P=O.I43 P=O.I22 P=0.094 
Cochran-Armitage Trend Test P=O.l18 
Fisher Exact Test P=0.059 P=O.I21 

Hematopoietic System: Lymphoma, All Malignant 
Tumor Rates 

Overall (a) 8/50 (16%) 11/50 (22%) 8/50 (16%) 
Adjusted (b) 19.3% 25.5% 20.6% 
Terminal (c) 3/35 (9%) 4/33 (12%) 5/35 (14%) 

Statistical Tests (d) 
Life Table P=0.512N P=0.321 P=0.564N 
Incidental Tumor Test P=0.456 P=0.215 P=0.562 
Cochran-Armitage Trend Test P=0.552 
Fisher Exact Test P=0.306 P=0.607 

Circulatory System: Hemangiosarcoma 
Tumor Rates 

Overall (a) 2/50 (4%) 3/50 (6%) 2/50(4%) 
Adjusted (b) 5.6% 7.7% 5.2% 
Terminal (c) 1/35 (3%) 1/33 (3%) 1/35(3%) 

Statistical Tests (d) 
Life Table P=0.565N P=0.503 P=0.679N 
Incidental Tumor Test P=0.399N P=0.675N P=0.520N 
Cochran-Armitage Trend Test P=0.594 
Fisher Exact Test P=0.500 P=0.691 
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TABLE G3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE ADMINISTERED 
1,2-DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS (Continued) 

Vehicle 125 250 
Control mg/kg mg/kg 

Liver: Adenoma 
Tumor Rates 

Overall {a) 7150(14%) 10150 (20%) 17150 (34%) 
Adjusted (b) 20.0% 28.8% 45.5% 
Terminal (c) 7I35 (20%) 9133 (27%) 15135 (43%) 

Statistical Tests (d) 
Life Table P=O.OJI P=0.248 P=O.OJ7 
Incidental Tumor Test P=O.OJO P=0.213 P=0.023 
Cochran-Armitage Trend Test P=O.OI2 
Fisher Exact Test P=0.298 P=O.OI7 

Liver: Carcinoma 
Tumor Rates 

Overall (a) II I50 (22%) 17/50 (34%) 16/50 (32%) 
Adjusted (b) 28.1% 41.9% 37.3% 
Terminal (c) 8/35 (23%) 10I 33 (30%) 9I 35 (26%) 

Statistical Tests (d) 
Life Table P=0.213 P=O.l32 P=0.226 
Incidental Tumor Test P=0.358 P=0.226 P=0.337 
Cochran-Armitage Trend Test P=O.l61 
Fisher Exact Test P=O.l33 P=O.l84 

Liver: Adenoma or Carcinoma 
Tumor Rates 

Overall (a) 18;50 (36%) 26/50 (52%) 33/50 (66%) 
Adjusted (b) 46.7% 62.9% 74.7% 
Terminal (c) 15/35 (43%) 18/33 (55%) 24/35 (69%) 

Statistical Tests (d) 
Life Table P=0.006 P=0.069 P=0.007 
Incidental Tumor Test P=0.008 P=O.IOI P=O.OIO 
Cochran-Armitage Trend Test P=0.002 
Fisher Exact Test P=0.079 P=0.002 

Forestomach: Squamous Cell Papilloma 
Tumor Rates 

Overall (a) 0/50 (0%) 1/48 (2%) 3/49 (6%) 
Adjusted (b) 0.0% 3.0% 8.6% 
Terminal (c) 0135 (0%) 1/33 (3%) 3/35 (9%) 

Statistical Tests (d) 
Life Table P=0.062 P=0.488 P=O.I21 
Incidental Tumor Test P=0.062 P=0.488 P=O.I21 
Cochran-Armitage Trend Test P=0.059 
Fisher Exact Test P=0.490 P=O.II7 

(a) 	Number of tumor bearing animalslnumber 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 exact tests compare directly the overall incidence rates. A negative trend or lower 
incidence in a dosed group is indicated by (N). 
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TABLE G4. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE ADMINISTERED 
1,2-DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS 

Vehicle 
Control 

Subcutaneous Tissue: All Sarcomas 
Tumor Rates 

Overall (a) I I50 (2%) 
Adjusted (b) 2.9% 
Terminal (c) II 35 (3%) 

Statistical Tests (d) 
Life Table P=0.055 
Incidental Tumor Test P=0.055 
Cochran-Armitage Trend Test P=O.IOI 
Fisher Exact Test 

Lung: Alveolar/Bronchiolar Adenoma 
Tumor Rates 

Overall (a) 5I50 ( 10%) 
Adjusted (b) 13.6% 
Terminal (c) 4/35 (II%) 

Statistical Tests (d) 
Life Table P=0.073N 

Incidental Tumor Test P=0.061N 
Cochran-Armitage Trend Test P=0.037N 
Fisher Exact Test 

Lung: Alveolar /Bronchiolar Adenoma or Carcinoma 
Tumor Rates 

Overall (a) 6/50 (12%) 
Adjusted (b) 16.4% 
Terminal (c) 5/35 (14%) 

Statistical Tests (d) 
Life Table P=0.051N 
Incidental Tumor Test P=0.039N 
Cochran-Armitage Trend Test P=0.023N 
Fisher Exact Test 

Hematopoietic System: Lymphoma, All Malignant 
Tumor Rates 

Overall (a) 15/50 (30%) 
Adjusted (b) 39.1% 
Terminal (c) 12/35 (34%) 

Statistical Tests (d) 
Life Table P=0.310 
Incidental Tumor Test P=0.497N 
Cochran-Armitage Trend Test P=0.456N 
Fisher Exact Test 

Circulatory System: Hemangiosarcoma 
Tumor Rates 

Overall (a) 3/50(6%) 
Adjusted (b) 7.6% 
Terminal (c) 2/35 (6%) 

Statistical Tests (d) 
Life Table P=0.241N 
Incidental Tumor Test P=0.196N 
Cochran-Armitage Trend Test P=O.I76N 
Fisher Exact Test 

125 
mg/kg 

1/50 (2%) 
3.4% 
1/29 (3%) 

P=0.720 
P=0.720 

P=0.753 

0/50 (0%) 
0.0% 
0/29(0%) 

P=0.056N 
P=0.052N 

P=0.028N 

1/50 (2%) 
2.5% 
0/29(0%) 

P=O.IOON 
P=0.079N 

P=0.056N 

14/50 (28%) 
36.5% 
6/29 (21%) 

P=0.443 
P=0.583N 

P=0.500N 

0/50(0%) 
0.0% 
0/29 (0%) 

P=O.l51N 
P=0.122N 

P=O.I21N 

250 
mg/kg 

4/50(8%) 
15.4% 
4/26 (15%) 

P=O.IOO 
P=O.IOO 

P=O.l81 

1/50 (2%) 
3.8% 
1/26(4%) 

P=O.l89N 
P=O.l62N 

P=O.l02N 

1/50 (2%) 
3.8% 
I /26 (4%) 

P=O.l23N 
P=O.I04N 

P=0.056N 

14/50 (28%) 
41.8% 
8/26 (31%) 

P=0.355 
P=0.570N 

P=0.500N 

1/50 (2%) 
3.1% 
0/26 (0%) 

P=0.401N 
P=0.336N 

P=0.309N 
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TABLE G4. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE ADMINISTERED 
1,2-DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS (Continued) 

Vehicle 125 250 
Control mg/kg mg/kg 

Circulatory System: Hemangioma or Hemangiosarcoma 
Tumor Rates 

Overall (a) 4/50(8%) 1/50 (2%) 1/50 (2%) 
Adjusted (b) 9.8% 3.4% 3.1% 
Terminal (c) 2/35 (6%) 1/29 (3%) 0/26 (0%) 

Statistical Tests (d) 
Life Table P=O.I66N P=0.247N P=0.272N 
Incidental Tumor Test P=0.119N P=0.204N P=O:I92N 
Cochran-Armitage Trend Test P=O.IOIN 
Fisher Exact Test P=O.I81N P=O.l81N 

Liver: Adenoma 
Tumor Rates 

Overall (a) I /50 (2%) 5/50 (10%) 5/50 (10%) 
Adjusted (b) 2.9% 17.2% 19.2% 
Terminal (c) I I35 (3%) 5/29 (17%) 5/26 (19%) 

Statistical Tests (d) 
Life Table P=0.036 P=0.064 P=0.047 
Incidental Tumor Test P=0.036 P=0.064 P=0.047 
Cochran-Armitage Trend Test P=0.090 
Fisher Exact Test P=O.l02 P=O.I02 

Liver: Carcinoma 
Tumor Rates 

Overall (a) 1/50 (2%) 3/50(6%) 4/50 (8%) 
Adjusted (b) 2.9% 9.7% 12.6% 
Terminal (c) I /35 (3%) 2/29 (7%) 2/26 (8%) 

Statistical Tests (d) 
Life Table P=0.080 P=0.238 P=O.II7 
Incidental Tumor Test P=O.I03 P=0.245 P=O.I47 
Cochran-Armitage Trend Test P=0.!33 
Fisher Exact Test P=0.309 P=O.I81 

Liver: Adenoma or Carcinoma 
Tumor Rates 

Overall (a) 2/50(4%) 8/50(16%) 9I50 ( 18%) 
Adjusted (b) 5.7% 26.4% 30.8% 
Terminal (c) 2/35 (6%) 7!29 (24%) 7/26 (27%) 

Statistical Tests (d) 
Life Table P=0.006 P=0.022 P=0.008 
Incidental Tumor Test P=0.008 P=0.023 P=O.OIO 
Cochran-Armitage Trend Test P=0.025 
Fisher Exact Test P=0.046 P=0.026 

Forestomach: Squamous Cell Papilloma or Carcinoma 
Tumor Rates 

Overall (a) 0/50 (0%) 2/50(4%) 3/50(6%) 
Adjusted (b) 0.0% 6.9% 9.9% 

Terminal (c) 0/35 (0%) 2/29 (7%) 1/26(4%) 
Statistical Tests (d) 

Life Table P=0.051 P=0.198 P=0.078 
Incidental Tumor Test P=0.069 P=O.I98 P=O.!I5 
Cochran-Armitage Trend Test P=0.082 
Fisher Exact Test P=0.247 P=O.I21 
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TABLE G4. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE ADMINISTERED 
1,2-DICHLOROPROPANE IN CORN OIL BY GAVAGE FOR TWO YEARS (Continued) 

Vehicle 125 250 
Control mg/kg mg/kg 

Pituitary: Adenoma 
Tumor Rates 

Overall (a) 7/38 (18%) 8/45 (18%) 8/44 (18%) 
Adjusted (b) 22.8% 32.0% 31.6% 
Terminal (c) 6/29 (21%) 8/25 (32%) 7/24 (29%) 

Statistical Tests (d) 
Life Table P=0.271 P=0.365 P=0.323 
Incidental Tumor Test P=0.307 P=0.390 P=0.380 
Cochran-Armitage Trend Test P=0.547N 
Fisher Exact Test P=0.581N P=0.600N 

Pituitary: Adenoma or Carcinoma 
Tumor Rates 

Overall (a) 9138 (24%) 9/45 (20%) 9/44 (20%) 
Adjusted (b) 29.5% 34.2% 35.6% 
Terminal (c) 8/29 (28%) 8/25 (32%) 8/24 (33%) 

Statistical Tests (d) 
Life Table P=0.353 P=0.449 P=0.406 
Incidental Tumor Test P=0.406 P=0.500 P=0.464 
Cochran-Armitage Trend Test P=0.417N 
Fisher Exact Test P=0.443N P=0.465N 

Thyroid: Follicular Cell Adenoma 
Tumor Rates 

Overall (a) 1/48 (2%) 0/45 (0%) 3/46 (7%) 
Adjusted (b) 2.9% 0.0% 12.5% 
Terminal (c) 1/34 (3%) Oj 27 (0%) 3/24 (13%) 

Statistical Tests (d) 
Life Table P=O.llO P=0.546N P=0.189 
Incidental Tumor Test P=O.IIO P=0.546N P=O.I89 
Cochran-Armitage Trend Test P=O.I68 
Fisher Exact Test P=0.516N P=0.292 

Thyroid: Follicular Cell Adenoma or Carcinoma 
Tumor Rates 

Overall (a) 1/48 (2%) 0/45 (0%) 5/46 (ll%)(e) 
Adjusted (b) 2.9% 0.0% 20.8% 
Terminal (c) 1/34(3%) 0/27 (0%) 5/24 (21%) 

Statistical Tests (d) 
Life Table P=O.OI5 P=0.546N P=0.040 
Incidental Tumor Test P=O.OI5 P=0.546N P=0.040 
Cochran-Armitage Trend Test P=0.034 
Fisher Exact Test P=0.516N P=0.092 

(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-va1ues 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 exact tests compare directly the overall incidence rates. A negative trend or lower 
incidence in a dosed group is indicated by (N). 

(e) 	 Includes one cystadenoma, NOS. 
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APPENDIX H 


MUTAGENESIS RESULTS FOR 1,2-DICHLOROPROP ANE IN 

SALMONELLA TYPHIMURIUM 
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APPENDIX H 

A. METHODS FOR SALMONELLA/MICROSOME MUTAGENICITY TEST SYSTEM 

I.2-Dichlorpropane was tested and evaluated blindly in each of four tester strains of Salmonella 
typhimurium. using a preincubation modification (Yahagi et al., 1975) of Salmonella assay (Ames et al, 
1975). Strains ofTA98 and TA 1537 are more sensitive to chemicals that express frameshift mutagenic 
activity; strains TA I 00 and T A 1535 are more sensitive to chemicals that cause base-pair substitutions. 
I .2-Dichloropropane was dissolved in dimethyl sulfoxide (DMSO) and then added to the suspension 
culture. The mixture was then incubated with the tester strains in suspension culture (20 minutes 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 (pg/ plate), in triplicate (A,B, and C), in each strain 
and were retested at least two weeks later. 

B. RESULTS 

See Table HI. 
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TABLE HJ. MUTAGENICITY OF 1,2-DICHLOROPROPANE IN SALMONELLA TYPHIMUR/UM 

Revertants/plate•
Dose 

Strain (.ug/plate) -S9 +S9 (rat) +S9 (hamster) 

TAIOO 0 135 ± 6.6 133±4.4 123 ± 4.3 
33 125 ± 7.4 125 ± 4.4 109 ± 6.2 

100 143 .± 11.0 136 ± 6.9 137 ± 4.2 
333 152 ± 13.9 128 ± 4.1 114 ± 9.2 

1.000 196 ± 17.0 141 ± 5.5 120±2.0 
2.000 153 ± 9.5 146 ± 8.0 118 ± 8.7 

TA1535 0 28 ± 2.3 17 ± 1.3 12 ± 1.0 
33 30 ± 1.2 17 ± 2.3 15 ± 2.7 

100 31 ± 3.9 15 ± 1.0 12 ± 1.2 
333 34 ± 4.0 16 ± 2.5 17 ± 4.2 

1.000 54± 3.7 19 ± 2.9 19 ± 4.9 
2,000 54± 2.1 20 ± 1.7 18 ± 3.6 

TAIS37 0 7± 0.7 19± 2.1 IS± 2.9 
33 II± 0.9 21 ± 2.9 18 ± 0.3 

100 II± 2.1 19 ± 2.1 18 ± 4.0 
333 II± 0.6 14 ± 1.5 15 ± 1.5 

1.000 II± 0.9 24 ± 3.2 16 ± 1.7 
2,000 12 ± 1.9 14 ± 1.5 16 ± 1.5 

TA98 0 28 ± 0.9 37 ± 2.3 44 ± 3.0 
33 26 ± 0.9 43 ± 3.8 45 ± 4.3 

100 33 ± 3.5 45 ± 4.9 41 ± 2.3 
333 28 ± 2.2 43 ± 3.1 51± 8.7 

1.000 31 ± 3.2 35 ± 0.9 41 ± 2.9 
2,000 26 ± 0.9 36 ± 1.5 34 ± 1.2 

a The S9 fractions were prepared from the livers of Aroclor-1254® -induced animals (male Sprague-Dawley 
rats and male Syrian hamsters). Cells and test compound or solvent (DMSO) were incubated for 20 min. at 
37° C in the presence of either S9 or buffer (Yahagi et at., 1975). After the addition of soft agar, the contents 
of each tube were poured onto minimal medium, and the plates were incubated at 37°C for 48 hr. (Ames et 
a!.. 1975). The experiment was performed twice, each time in triplicate; because the results were similar, data 
from only one experiment are shown. 
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APPENDIX I 


IN Jl/TRO CYTOGENETIC TESTING 
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APPENDIX I 


A. MATERIALS 

I. Chinese Hamster Ovary Cells 

Chinese hamster ovary cells (CHO) were obtained from Dr. S. Wolff at the Laboratory of Radiobi­
ology. University of California Medical Centre, San Francisco. and were cloned in the laboratory of Dr. 
A. Bloom. Columbia University Medical Centre, New York. The cells have been designated CHO-W­
8 I. The cells were not used at passage levels of more than 15 after cloning and were thawed routinely 
from liquid nitrogen storage and maintained by transferring twice a week. 

2. Medium and Cell Cultures 

CHO cells were grown at 37°C in an atmosphere of 5% C02 in air. in McCoy's 5a medium 
supplemented with I 0% fetal calf serum. (FCS) L-glutamine, penicillin and streptomycin. Cultures were 
set up 24 hours prior to treatment by seeding in 75 cm2 plastic flasks in 10 ml of fresh medium. Cells 
were seeded at approximately 8xl05 per flask for SCE experiments, or up to 1.2 x 106 for aberration 
experiments. 

A single culture was used for each dose level or control in both tests (with and without metabolic 
activation). Cultures were protected from light. 

3. Metabolic Activation System 

The in vitro metabolic activation system comprised rat liver enzymes and an energy-producing system 
necessary for their function (NADP and isocitric acid). The enzymes were contained in a preparation of 
liver microsomes (S9 fraction) from male rats treated previously with the alkylating agent Arochlor 
1254 to induce enzymes capable of transforming chemicals to more active forms. 

Liver S9 fraction (Litton biological Products, Inc.,) was retained frozen at -80° C until use. This S9 
fraction was thawed immediately before use and added to a "core" reaction mixture to form the 
following activation system: 

Volume per Final Concentration 
Component Culture per ml of Medium 

Core 600 pi 

NADP (sodium salt) 2.4mg 

Isocitric acid 4.5 mg 


S9 fraction 

Liver homogenate 150pl 15 p 
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4. Test Compound and Controls 

Immediately before use, a stock solution of the test compound was prepared in a suitable soivent such 
as culture medium, distilled water, dimethylsulfoxide, acetone, or absolute ethanol. Serial dilutions 
were prepared in the same solvent to achieve desired final concentrations by addition of 100 pi of test 
solution to each I 0 ml culture, unless limited solubility required use of a larger volume. 

Nothing was added to the negative controls, which contained simply cells and culture medium with or 
without the S9 fraction. Solvent controls contained the same concentration of solvent as the test 
cuitures (usually 1%) 

Known mutagenic and chromosome breaking agents were used: 

Final Concentration 

Positive Control =!· S9 For Aberration For SCE 
Compound Fraction Test Test 

Triethylene­ 250-500 ng/ ml 15 ng/ml 
melamine 

Cyclophosphamide + 25-50 pg/ ml 1.5-2.0 pg/ ml 

B. SOLUBILITY, TOXICITY, AND DOSE DETERMINATION 

The approximate dose range is determined prior to cytogenetic testing. 

1. Solubility Testing 

Solvents tested in order of preference were medium, water, dimethylsulfoxide (DMSO), ethanol, and 
acetone. 

a. Solids 

A sample of the compound was weighed and an attempt made to prepare a stock solution at 500 
mg/ ml to obtain a maximum final concentration of 5 mg/ ml in cultures. If sonication. mixing on a 
Vortex, or warming to about 37° C did not dissolve the compound, more solvent was added until a 
solution was obtained. From this maximum concentration a series of dilutions was made to achieve ten 
or eleven doses in a half-log series. 

b. Liquids 

Liquids were used "neat" to achieve a top dose of 10 pl/ ml in cultures. Solubility or miscibility with 
solvents was tested as for solids, and a five-log range of concentrations in a half-log series was tested in 
the first trials. 

2. Toxicity Testing 

The toxicity test was incorporated into the first trial for each assay (SCE and aberrations). Cultures 
were exposed to a five-log range of concentrations of test compound. Immediately before fixation, the 
cultures were examined under the inverted microscope. The degree of confluency of the monolayer was 
noted, along with the occurrence of large, round healthy cells (mitotic) on the surface of the cell sheet or 
floating in the medium. 

If no evidence of toxicity was found, only the top five or six dose levels were fixed. If there was 
toxicity, the highest dose likely to yield results was fixed in series with the five does levels below it. 
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C. 	 ASSAY FOR SISTER CHROMATID EXCHANGE IN CHINESE HAMSTER 

OVARY CELLS 


I. Objective 

The objective of this in vitro assay was to evaluate the ability of a test compound or its metabolites to 
induce sister chromatid exchange (SCE) in Chinese hamster ovary (CHO) cells. 

2. 	 Rationale 

The frequency of sister chromatid exchanges (SCEs) is a very sensitive indicator of exposure of the 
genetic material to chemical mutagens. The SCE test simply involved treating cultured cells with a test 
compound, growing the cells with 5-bromo-deoxyuridine (BrdU) for 2 cell cycles, and making chromo­
some preparations that were stained for detection of XCE. 

3. 	 Cell Treatment 

a. 	 Assay without the metabolic activation system 

One day after culture initiation, the medium was replaced with fresh medium and cells were treated 
with test or control compounds for about 2 hours to allow some interaction with cells before addition of 
BrdU. BrdU was added (final concentration 10 J..LM) and incubation was continued for about 24 hours. 
The medium was then removed to allow an opportunity to wash off any test compound precipitate that 
might have interfered with cell fixation and to avoid harvest of cultures containing suspect compounds. 
Fresh medium containing BrdU (10 J..LM) and colcemid (final concentration 0.1 J..Lg/ ml) was added, and 
incubation was continued for 2 to 3 hours. 

The total incubation time with test compound was thus about 26 hours, and total time with BrdU was 
also about 26 hours, beginning about 2 hours after addition of test compound. 

b. 	 Assay with the metabolic activation system 

One day after culture initiation, medium was replaced with medium without fetal calf serum. Cells 
were incubated for two hours in the presence of the test or control compound and the S9 reaction 
mixture. The short incubation time was used because prolonged exposure to the S9 mixture is toxic to 
cells; also, enzyme activity is lost rapidly at 37°C. Serum was omitted to avoid the possible inactivation 
from the binding to serum proteins or short-lived, highly reactive intermediates produced by S9 
enzymes. After the 2 hour exposure period, cells were washed at least twice with buffered saline, and 
complete culture medium containing 10% FCS and 10 J..LM BrdU was added. Cells were incubated for a 
further 26 hours, with colcemid (0.1 J..l.g/ ml) present for the final two to three hours of incubation. 

c. 	 Summary 

Incubation times from addition of 
test/ control compound 

Type of Assay Test/Control BrdU Colcemid 
Compound 

With S9 0-2 hr. 2.5-28.5 hr. 26.5-28.5 hr. 
Without S9 0-26 hr. 2.5-28.5 hr. 26.5-28.5 hr. 
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4. Cell Harvest and Fixation 

a. Initial Harvest 

Two to three hours after addition of colcemid, cells were collected by mitotic shake-off 
(Terasima and Tolmach, 1961) and treated for about 3 minutes at room temperature with hypotonic 
KCL (75 mM). Cells were then washed twice with fixative (3: I, methanol: glacial acetic acid, vjv), 
dropped on to slides, and air-dried. 

b. Test for Cell Cycle Delay and Repeated Harvests 

Because many compounds cause cell cycle delay, a technique was used for assessing this and neces­
sary performing later harvests on the same cultures. After 2 to 3 hours incubation with colcemid, cells 
were harvested by mitotic shake-off and centrifuged to collect as a pellet. The supernatant medium 
could then be returned to appropriate flasks that were reincubated at 37° C. After fixation of cells, test 
slides were made and stained for 10 minutes in Hoechst 33258 (0.5 ,ug/ ml in phosphate buffer, pH 6.8), 
rinsed in water, and mounted in the same buffer. These slides could be examined by fluorescence 
microscopy to assess the frequency of cells that had completed two cell cycles in BrdU. If there was 
significant delay, the same cultures could be harvested repeatedly until an adequate yield of cells 
showing complete differentiation between chromatids was obtained. 

5. Staining and Scoring of Slides 

Staining for detection of SCE was accomplished by a modified fluorescence plus Giemsa (FPG) 
technique (after Perry and Wolff, 1974 and Goto, et al., 1978). Slides were stained for 10 minutes with 
Hoechst 33258 (5 ,ugj ml) in phosphate buffer (pH 6.8), mounted in the same buffer and exposed at 
55°-65°C to "black-light" from 15 Watt tubes for the amount of time required for differentiation 
between chromatids (about 5 minutes). Finally, slides were stained with 5% Giemsa for 5 to 20 minutes 
and air dried. 

For control of bias, all slides were coded prior to scoring and scored "blind." 

M2 cells were scored for the frequency of SCE per cell. Fifty cells were scored per dose from the top 
three dose levels fixed. If these were clearly negative or positive no further scoring was carried out. 
Lower doses were scored if necessary to establish a dose relation. 

D. ASSAY FOR CHROMOSOME ABERRATIONS IN CHINESE HAMSTER OVARY CELLS 

I. Objective 

The objective of this in vitro assay is to evaluate the ability of a test article to induce chromosome 
aberrations in Chinese hamster ovary (CHO) cells with or without an in vitro metabolic activation 
system. 

2. Rationale 

The objective is to establish whether the test article or its metabolites can interact with cells to induce 
gross chromosomal breaks, or changes in chromosome numbers. Chemically induced lesions may result 
in breaks in chromatin that are either repaired by the cell in such a way as to be undetectable, or can 
result in visible change. Aberrations are a consequence of failure or mistakes in repair processes that 
result in lack of rejoining of breaks, or rejoining in abnormal configurations (Evans, 1962). 

Aberrations are examined when cells enter mitosis for the first time after chemical exposure, before 
they can be lost during the division process or converted into complex derivatives during subsequent cell 
cycles. For the CHO cells used here, most dividing cells examined 10 to 12 hours after treatment were in 
their first mitosis (M I cells). 
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3. 	 Cell Treatment 

a. 	 Assay Without the Metabolic Activation System 

One day after culture initiation. the medium was replaced with fresh medium and cells were treated 
with test or control compounds for 8 to 10 hours. The medium was then removed, cultures were washed 
if any precipitate was evident, and the medium was replaced with fresh medium containing colcemid 
(0.1 p.g/ ml). After a further 2-3 hours of incubation cells were harvested by mitotic shake-off and fixed 
as described previously. 

b. 	 Assay With the Metabolic Activation System 

One day after culture initiation, the medium was replaced with medium without fetal calf serum. Cells 
were incubated for two hours in the presence of the test or control compounds and the S9 reaction 
mixture. Cultures were then washed at least twice with buffered saline and incubation was continued for 
8 to I 0 hours. Colcemid was present for the last 2 to 3 hours of the incubation. Cells were harvested and 
fixed as above. 

4. Staining and Scoring of Slides 

Slides were stained in 5% Giemsa for 5 to 10 minutes. For control of bias, all slides were coded and 
scored blind. One hundred cells were scored for each dose. 

TABLE II. 	CYTOGENETIC EFFECTS OF 1,2-DICHLOROPROPANE IN CHINESE HAMSTER OVARY 
(CHO) CELLS 

Sister Chromatic Exchanges (a) 	 Chromosome Aberrations (b) 

-S9 +S9 -S9 	 +S9 

Abs/100 Cells Abs/100 Cells 
JJ&Iml SCE/Cell J.l&/ml SCE/Cell J.l&/ml (% cells w/abs) JJg/ml (%cells w/abs) 

DMSO(IOJJI) 10.1 DMSO (10 JJI) 9.1 DMSO (10 JJI) 3 (3) DMSO (10 JJI) > 4 (2) 
112.7 12.6 112.7 10.7 1180 3 (3) 460 4 (2) 
376.0 21.2 316.0 18.4 1370 16 (II) 660 17 (IS) 

1127.0 36.2 1127.0 22.1 1580 > 47 (26) 950 >16 (13) 
Mitomycin C 36.6 Cyclophos- 27.5 Mitomycin C >102 (50) Cyclophos- 46 (24) 

(0.01) phamide (0.125) 	 phamide 
(1.5) 	 (50) 

(a) 	In the absence of S9, CHO cells were incubated with test compound or solvent for 2 hr. at 37° C. Then BrdU 
was added and incubation continued for 24 hr. Cells were washed, fresh medium containing BrdU ( 10 J.IM) 
and colcemid (0.1 J.lg/ ml) was added, and incubation was continued for 2-3 hr. Cells were then collected by 
mitotic shake-off, treated for 3 min. with KCI (75 mM), washed twice with fixative. and dropped onto slides 
and air-dried. Staining was by a modified technique (after Perry and Wolff, 1974; Goto eta/., 1978). In the 
presence of S9, cells were incubated with test compound or solvent for 2 hr. at 37° C. Then cells were 
washed, and medium contining 10 JJM BrdU was added. Cells were incubated for a further 26 hr.. with 
colcemid (0.1 JJg/ ml) present for the final 2-3 hr. 

(b) 	In the absence of S9, CHO cells were incubated with test compound or solvent for 8-10 hr. at 37° C. Cells 
were then washed, and fresh medium containing colcemid (0.1 J.18/ ml) was added. After a further 2-3 hr. of 
incubation, cells were harvested by mitotic shake-off, fixed, and stained in 6% Giemsa. In the presence of S9, 
cells were incubated with test compound or solvent for 2 hr. at 37° C. Cells were then washed, medium was 
added, and incubation continued for 8-10 hr. Colcemid (0.1 JJg/ ml) was added for the last 2-3 hr. of 
incubation, then cells were harvested and fixed as above. 

(c) 	S9 from the livers of Aroclor-1254®-induced male Sprague-Dawley rats. 

-S9 +S9 

Conclusions: SCE + + 

CA + + 
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NTP SENTINEL ANIMAL DATA 
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A. ,METHODS 

Rodents used in the carcinogenesis studies program of the National Toxicology Program are pro­
duced in optimally clean facilities to eliminate potential pathogens that may affect test results. The 
Sentinel Animal Program is part of the monitoring of animal health that occurs during the toxicologic 
evaluation of chemical compounds. Under this program the disease state of the rodents in the carcino­
genesis studies program is monitored via viral serology on serum from extra (sentinel) animals in the 
test rooms. These animals are untreated, and both these animals and the test animals are subject to the 
identical environmental conditions. The sentinel animnals come from the same production source and 
weanling groups as the animals used for the carcinogenesis studies of chemical compounds. 

Fifteen B6C3Ft mice of both sexes and 15 F344/N rats of both sexes are selected at the time of 
randomization and allocation of the animals to the various study groups. Five animals of each desig­
nated sentinel group are killed at 6, 12, and 18 months on study. Data from animals surviving 24 
months are collected from SjSO randomly selected control animals of each sex and species. The blood 
from each animal is collected and clotted and the serum is separated. The serum is cooled on ice and 
shipped to Microbiological Associates' Comprehensive Animal Diagnostic Serice for determination of 
the viral titers. The following tests are performed: 

Hemagglutination 
Inhibition 

Mice 	 PVM (Pneumonia Virus of Mice) 
Reo 3 (Reovirus, Type I) 
GDVII (Strain of Murine En­

cephalomyelitis Virus) 
Poly (Polyoma Virus) 
Sendai (Sendai Virus) 
MVM (Minute Virus of Mice) 
Ectro (Infectious Ectro­

melia Virus of Mice) 

Rats 	 PVM (Pneumonia Virus of Mice) 
Sendai (Sendai Virus) 
KRV (Kilham Rat Virus) 
H-1 (Toolan's H-1 Virus) 

B. 	 RESULTS 

See Tables Jl and J2. 

Complement 
Fixation 

M. Ad. 
LCM 	(Lymphocytic Chor­

iomeningitis Virus of 
Mice) 

RCV (Rat Corona Virus) 
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TABLE Jl. MURINE VIRUS ANTIBODY DETERMINATIONS FOR RAts IN THE TWO·YEAR 
STUDY 

Htma111utinatlon Coaaplement 
Inhibition fixation 

Sample No. Sex PVM kRV H·l Sendlf RCV Sendai 

SIX MONTHS 

I M 80 
2 M 80 
3 M 80 320 
4 M 80 160 
5 M 80 
I F 80 
2 F 80 160 
3 F 80 
4 F 80 320 
5 F 80 

TWELVE MONTHS 

6 M 40 80 
7 M 80 40 80 
8 M 80 10 40 
9 M (a) (a) (a) (a) (a) 

10 M 40 40 40 
6 F 80 40 80 
7 F 80 80 
8 F 80 10 40 
9 F 80 20 40 

10 F 80 10 80 

EIGHTEEN MONTHS 

II M 80 80 80 
12 M 80 80 10 80 
13 M 80 80 
14 M 80 80 20 
15 M 40 80 80 
II F 80 10 80 
12 F 80 80 10 80 
13 F 80 10 80 
14 F 80 80 40 40 
15 F 80 10 80 

TWENTY·FOUR MONTHS 

9 M 80 80 20 
21 M 40 tO 
24 M 80 
37 M 80 80 
43 M 40 40 
25 F 80 80 10 
19 F 80 20 20 
36 F 80 (b) 

7 F 80 
8 F 80 80 20 40 

Significant Titer 20 20 20 10 10 10 

(a) Insufficient serum 
(b) Anticomplimentary serum 
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TABLE J2. MURINE VIRUS ANTIBODY DETERMINATIONS FOR MICE IN THE TWO-YEAR STl 'DY* 

Hemagglutination Inhibition Complement Fixation 

Sample 
Number Sex PVM Reo 3 GDVII Poly MVM 

Ec· 
tro 

Sen­
dai 

Sen· 
dai M. Ad MHV LCM 

SIX MONTHS 

I 
2 
3 
4 
5 
I 
2 
3 
4 
5 

M 
M 
M 
M 
M 
F 
F 
F 
F 
F 

40 
80 
20 
80 
40 

TWELVE MONTHS 

6 
7 
9 

10 
6 
7 
8 
9 

10 

M 
M 
M 
M 
F 
F 
F 
F 
F 

80 
80 
40 
40 
40 
40 

80 
20 

(b) 

(b) 

80 
40 
80 
40 
(c) 

(c) 
20 
(c) 

(c) 

(c) 

(c) 
(d) 

(d) 
(d) 
(d) 

(c) 

(c) 
(c) 
(c) 

(c) 

(c) 

(c) 

(c) 

(c) 
(d) 
(d) 

EIGHTEEN MONTHS 

II 
12 
13 
15 
II 
12 
13 
14 
15 

M 
M 
M 
M 
F 
F 
F 
F 
F 

80 

20 

(a) 

(c) 
(c) 
(c) 
40 

(c) 
(c) 
(c) 
(c) 
(c) 

(c) 
(c) 
(c) 
(a) 

TWENTY-FOUR MONTHS 

34 
47 
14 
16 
10 
23 
44 
17 
31 
II 

M 
M 
M 
M 
M 
F 
F 
F 
F 
F 

20 
40 
20 

10 
(a) 

(b) 

(b) 
(b) 

(c) 

(b) (b) (c) 
(c) 
(c) 
(c) 

(d) 

(c) 
(c) 
(c) 
(c) 

(c) 
(d) 
40 
(b) 

(c) 
(c) 
(c) 

(c) 

(d) 
(d) 
(d) 
(d) 

Significant 
Titer 20 20 20 20 20 20 10 10 10 10 

(a) Insufficient serum 
(b) Serum agglutinates red blood cells 
(c) Anticomplimentary serum 
(d) Serum reacts with control antigen 
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ANALYSIS OF 1,2-DICHLOROPROPANE 

LOT NO. A7XB 
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A. ELEMENTAL ANALYSIS 

Element C H Cl 

Theory 31.89 5.35 62.76 

Determined 31.99 5.17 62.65 


32.14 5.21 62.84 

B. WATER ANALYSIS (Karl Fisher) 

<0.1% 

C. TITRATION 

Titration for acidic components with sodium hydroxide; 4 ± I ppm acidity (assumed to be HCl). 

D. BOILING POINT 

Determined Literature Values 

b.p.: 97.8 ± 0.2(6)°C at 758 mm b.p.: 96.37°C at 
(visual, capillary boiling point) 760 mm 

(Weast, 1976-1977) 

E. INDEX OF REFRACTION 

Determined Literature Values 

20 20 
no : 1.4382 n0 : 1.4339 (Weast, 1976-1977) 

F. DENSITY 

Determined Literature Values 

24 20
d22: 1.1481 g/ml d4 : 1.1560 g/ml (Weast, 1976-1977) 

G. VAPOR-PHASE CHROMATOGRAPHY 

Instrument: Tracor MT 220 

Detector: Flame ionization 

Carrier gas: Nitrogen 

Flow carrier gas: 70 cc/ min 


a. System I 

Column: 20% SP 2100/0.1% Carbowax 1500 on 100/120 
Supelcoport, 1.8 m x 4 mm J.D.. glass 

Oven temperature program: 50°C, 5 min; 50°-l70°C at 
l0°C/min 

Inlet temperature: 170° C 
Detector temperature: 230°C 
Sample injected: 5 J.tl neat liquid diluted to 1% and 0.5% in pentane 

to quantitate major peak and check for overloading 
Results: Major peak and six impurities. The largest impurity has an 

area 0.50% of the area of the major peak. The areas of the other 
impurities total less than 0.2% of the area of the major peak. 
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Retention Retention Time (Relative Area (Percent of 
Peak Time (min) to I ,2,-Dichloropropane) l ,2,· Dichloropropane) 

~.0 0.67 0.02 
2 4.5 1.00 100 
:1 7.5 1.67 0.50 
4 10.4 2.31 0.02 
5 10.6 2.36 0.02 
0 13.8 3.07 0.02 
7 14.1 3.13 O.D3 

h. System 2 

Column: IOI?t Carbowax 20 M-TPA on 80 '100 Chromosorb W. 
A W, 1.8 m x 4 mm I. D.. glass 

Oven temperature program: 60° C. 5 min: 60°-200° C 
at 10°C min 

Inlet temperature: 180° C 
Detector temperature: 250° C 
Sample injected: 5 .ul neat liquid diluted to lo/r and 0.5% in hexanes 

to quantitate major peak and check for overloading 
Results: Major peak and five impurities. The areas of the impurities 

total 0.1% of the area of the major peak. 

Retention Retention Time (Relative Area (Percent of 
Peak Time (min) to 1,2-Dichloropropane) I ,2·Dichloropropane) 

I 6.6 	 1.00 100 
2 8.9 1.35 0.02 
J 9.3 1.41 0.02 
4 12.1 	 1.83 0.04}
5 12.3 1.86 	 **shoulder 
6 12.5 	 1.89 0.02 

c. 	 System 3 (as used by Mason for reanalysis) 
Column: O.lo/c SP-1000 on Carbopack C (Supelco). 

6ft x I 4 in .. J.D., glass 
Oven temperature program: 70° - 200° at 6°C 1mintemperature: 185° C 
Detector temperature: 220°C 
Sample injected: 0.5 .ul of Io/c solution in pentane 
Results: Major peak and one impurity 

Retention Retention Time (Relative Area (Percent of 
Peak Time {min1 to I,2·Dichloro~ro~ane1 I ,2· Dichlorol!rol!ane} 

I 6.1 	 1.00 100 
2 15.3 2.51 	 0.50 
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H. IDENTIFICATION OF IMPURITY PEAK 3 IN SYSTEM l 

I. Vapor-Phase ChromatographyI Mass Spectrometry 

a. Instrumental Parameters 

Instrument: Varian MAT CH 4B mass spectrometer interfaces via a Watson-Biemann 
helium separator to a Tracor MT 2000MF vapor-phase chromatograph. 
Data processed by a Varian 620/i computer. 

Vapor-phase chromatograph column: GP 20% SP2100/0.I% Carbowax 1500 on 100/120 

Supelcoport, 1.8 m x 2 mm I.D., glass 

Inlet temperature: 175° C 
Oven temperature program: 5 min at 50° C, then 50 to 170° C at 10° C/ min 
Ionization voltage: 70 EV 

I ,2-Dichloropropane inn-pentane was injected (I t-tl; 40 t-tg/t-tl) into the above system. The retention 
times, determined by the total ion current monitor, of the major component and the impurity were 3.1 
and 6.3 minutes, respectively. Mass spectral data for the impurity peak are given below. 

b. Results 

Spectrum Obtained 
for Impurity Literature Spectrum (Eight Peak Index) 

Mass (Percent of Base Peak) of Toluene (Percent of Base Peak) 

91 100 100 
92 69 65 
65 8 II 
39 8 9 
63 3 6 
51 4 5 
93 3 5 
45 3 4 

2. Vapor-Phase Chromatography - Spiking 

a: Instrument Parameters 

Instrument: Varian 3740 
Detector: Flame ionization 
Carrier Gas: Nitrogen 
Carrier Gas Flow: 70 ccj min 
Column: GP 20% PS2100/0.l% Carbowax 1500 on 100/120 Supelcoport, 

1.8 m x 4 mm I.D., glass. 
Inlet Temperature: 200° C 
Detector Temperature: 270° C 
Oven Temperature Program: 50° C, 5 min, 50° C to 170° C at 

l0°C/min 

b. Results: Toluene, when injected on the above system (6t-tl of0.5%v jv solution of toluene 
inn-pentane) gave a peak with a retention time of8.3 min. Injection of I ,2-dichloropropane (6t-tl, neat) 
under the same conditions gave an impurity peak with a retention time of 8.6 minutes. When a spike 
(a I: I mixture of the 1,2-dichloropropane and 0.5% v /v toluene inn-pentane) was injected, this peak 
was enhanced, yielding a single peak with a retention time of 8. 5 minutes. 
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I. 	QUANTITATION OF TOLUENE IN 1,2-DICHLOROPROPANE BY VAPOR-PHASE 
CHROMATOGRAPHY 

1. Instrument Parameters 

Toluene was quantitated in 1,2-dichloropropane using the vapor-phase chromatographic system 
described in Section H-2-a except that the oven temperature was maintained at an isothermal 
temperature of 70° C. 

2. Results 

Toluene had a retention time of 5.5 minutes on this system. Injection of the spiked sample described 
in Section H-2-a yielded an enhanced peak under these conditions. Standards (0.25% vjv toluene inn­
pentane, 5pl) were compared to neat injections of 1 ,2-dichloropropane (5pl) to quantitate the toluene. 

Results: Percent toluene in 1,2-dichloropropane 

0.24% ± 0.02 (o)% vjv or 0.18% ± 0.01 (6)% wjw 

3. Conclusions 

The impurity (peak 3; system 1; was identified to be toluene present at a concentration of0.24% (vI v) 
or 0.18% (w/w). 

J. SPECTRAL DATA 

1. Infrared 

Instrument: Beckman IR-12 Consistent with 
Cell: Between silver chloride literature spectrum 

plates (Sadtler Standard 
Results: See Figure 5 Spectra) 

2. 	 Ultraviolet/ Visible No literature spectrum 

found 


Instrument: Cary 118 

ll max (om) E: X 10 

268.5 6.0 I ± O.D7 (6) 

264 shoulder 5.51 ± o.o4 (o) 

262 7.13 ± o.o4 (o) 

259 shoulder 6.25 ± 0.04 (0) 

256 5.67 ± 0.04 (0) 

249 shoulder 4.24 ± 0.04 (0) 

243 3.51 ± 0.03 (0) 


Solvent: Methanol 
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Figure 5. Infrared Absorption Spectrum of 1,2-Dichloropropane (Lot No. A7XB) 
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3. :\'uclear Magnetic Resonance 

Instrument: Varian EM-360-A Consistent with litera­
ture spectrum (Sadtler 
standard spectra) 

Solvent: Deuterated chloroform with 
internal tetramethylsilane 

Assignments: (see Figure 6) 

(a) 
(b) 
(c) 
(d) 

d. 6 1.5X ppm, lac= 7 Hz; 
m. 6 3.35-3.80 ppm; 
m. 6 3.80-4.50 ppm; 
7.20 ppm impurity 

Integration Ratios: 

(a) 
(b) 
(c) 
(d) 

3.05 
1.79 
1.17 
did not integrate 
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A. SAMPLE PREPARATION AND STORAGE 

Two stock solutions of l ,2-dichloropropane in corn oil were prepared for each storage as follows: 2 
ml c:u I g) of the chemical was pi petted into each of two 60-ml septum vials containing 37.998 g and 
.\R.OOO g of corn oil, respectively. and the vials were sealed immediately ( M icrosep F-138 gas chromato­
graphy septa with Teflon® film facing, from Canton Biomedical Products. Inc.; aluminum crimp seals 
from Wheaton Scientific Company, Inc.). Each vial was manually shaken, agitated on a vortex mixer 
for 10 sec., and placed in an ultrasonic vibratory bath for 1 minute. These clear solutions were stored at 
room temperature (25°C) for 7 days with no effort made to protect them from light. 

B. SAMPLE EXTRACTION AND ANALYSIS 

At time-zero (just after preparation) and after storage for I, 5, 6, and 7 days, the sample solutions 
were remixed on the vortex-mixer and ultrasonic vibratory bath as described in the preceding para­
graph. The vials were unsealed, and two samples from each stock solution were removed (2.02 ± 0.01 g, 
accurately weighed). The stock solution vials were resealed and the samples were each placed in a clean 
60-ml vial. Absolute methanol (20 ml. pi petted) containing 6.02 mgj ml of amyl alcohol was added to 
each sample vial. and these were sealed in turn. The methanol; amyl alcohol solution was prepared by 
weighing 3.01 g of amyl alcohol in a small vial on an analytical balance, quantitatively transferring it to 
a 500-ml volumetric flask with methanol, and diluting the solution to the volume mark with additional 
methanol. 

The corn oil methanol test samples were then mixed thoroughly by manual shaking, treatment by 
vortex mixer, and treatment by ultrasonic vibratory bath. After the layers had separated and the 
methanol phase had become clear, 5 ml of each methanol phase was placed in a small (8.5 ml) septum 
vial and sealed. for analysis by the gas chromatographic system described below: 

Instrumental Parameters 

Instrument: Bendix 2500 

Column: 20% SP-2100/0.1% Carbowax 1500 on 100/120 mesh Supelcoport, 


1.8 m x 4 mm 1.0., glass 

Detection: Flame ionization 

Temperatures: Oven, l00°C isothermal; inlet, 150°C; detector, 


225°C 

Carrier gas: Nitrogen; flow rate, 30 ccj min 

Retention time of test chemical: 1.5 min 

Retention time of amyl alcohol reference: 2.2 min 


C. QUALITY CONTROL PROCEDURES 

Analysis was performed in duplicate, using amyl alcohol in methanol as an internal reference stand­
ard. Recovery studies (zero-time samples) were performed in duplicate at the same concentration level 
as the test samples, both at the start and at the end of the 7-day period. Gas chromatographic detector 
linearity was determined with standard solutions in methanol at 6.96, 4.64, and 2.32 mg/ ml concentra­
tions for the 1.2-dichloropropane, and 6.33, 4.22, and 2.11 mg/ ml for the amyl alcohol reference. The 
least squares plot correlation coefficients were greater than 0.999 (i.e., approximately 1.0. linear) for 
both compounds. 
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D. RESCLTS 

Storage Time (Days) 

Average Percent (w/w) Chemical 
Found in Chemical/ 
Vehicle Mixture (a) 

5 
6 
7 

5.7 ± 0.2 (c) 
5.6 ± 0.2 
5.5 ± 0.2 
5.4 ± 0.2 

(a) 	Zero-time recovery yield. !001/( ± 4C:(. Theoretical concentration of chemical in corn oil. 5.75% ± 
0.030(. The error values in this table are standard deviations obtained in the instrumental mea­
surements of the test solutions. propagated by standard numerical methods in the calculation of 
the tabulated quantities. 

E. CONCUlSJON 

1.2-Dich\oropropane in corn oil solution of the 5.70{ dose level is stable within experimental error 
when stored at room temperature (25° C) for 7 days. 
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Duplicate aliquots of I ml of the 21, 42, and 83 mg/ ml formulations were extracted with I 0, 25, and 
50 mi. respectively, of methanol containing 2 mg/ ml of n-amyl alcohol as an internal standard. Spiked 
corn oil standards samples at three concentrations, bracketing the range of sample concentrations, were 
prepared and extracted in the same manner to establish a calibration curve. Analyses of the supernatant 
solutions were by VPC-FID at 90° on a 6ft. x 1/4 in. x 2 mm J.D., glass column packed with 20% 
SP2100/0.I% Carbowax 1500 on 100/120 Supelcoport. 

Results of analyses are presented in Table MI. 

TABLE MI. ANALYSIS OF 1,2-DICHLOROPROPANE IN CORN OIL 

Concentration (a) of 
1,2-Dichloropropane in 

Corn Oil for Target Concentration 
Analysis 

Date Mixed (a) Date 21 mg/ml 42 mg/ml 83 mg/ml 

4 30 79 5 01 79 20.5 44.0 81.0 
7' 23 79 7I 24;79 19.0 41.0 82.0 
8 1Ji79 8; 14/79 20.0 41.0 80.5 

10115 79 10/ 16;79 19.8 41.3 84.0 
II 26.'79 II !27 ;79 22.0 41.0 84.5 

(20.8) (b) 

·28/80 1;29/80 22.0 43.3 85.0 
);30/80 1130!80 20.0 
4i2l /80 4/23/80 19.0 40.0 83.0 
6;16/80 6/18/80 19.5 39.8 83.2 

(42.8) (b) 
7/21 '80 7;24/80 20.8 42.5 82.3 
9' 15 180 9/16/80 19.5 41.0 83.0 

II 	17;80 11/18/80 20.0 42.0 82.0 
I 17180 I /20;81 20.0 41.6 82.8 (80.1) (b) 

4
2 17.81 2/18;81 20.0 42.0 83.5 

1 13 81 4! 14/81 20.0 42.5 86.5 
(41.7) (b) 

Mean (mg ml) 20.0 41.6 83.1 
Standard deviation 0.76 1.17 1.58 
Coefficient of variation o/c 3.9 2.8 1.9 
Range (mg'ml) 19.0-22.0 39.8-44.0 80.5-86.5 
Number of samples 14 14 14 

(a) The data presented are the average of the results of duplicate analyses. 
(h) Results of referee analysis at Midwest Research Institute 
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DATA AUDIT SUMMARY 

An audit was conducted on the archival data and pathology materials for the 2 year toxicology and 
carcinogenesis studies of I ,2-dichloropropane in rats and mice. The laboratory studies were conducted 
at EG&G Mason, Worcester, MA, under a subcontract with Tracor Jitco from the National Cancer 
Institute. The study was conducted from April 1979 to May 1982 and was initiated prior to the 
requirement of compliance to Good Laboratory Practices by NTP in October 1981. The audit was 
conducted Nov. 5-9, 1984, at the NTP Archives, Rockville, MD, and involved the following Dynamac 
personnel: C. Dippel, M. Phil.; F. Garner, D.V.M.; L. Keifer, Ph.D.; J. Konz, M.S.P.H.; J. Plautz, 
M.S.; R. Schueler, D.V.M.; and C. Sexsmith, B.S. Additional participants were: A. Grant (NTP), S. 
Corson (Pathology Associates, Inc.), and R. Joftes, (NTP). The complete audit report has been 
reviewed and approved by NTP personnel and is on file at NIEHS, Research Triangle Park, NC. 

The audit consisted of an in-depth review of the data and pathology materials collected during the 
conduct of the study as well as review of the correspondence, laboratory final report, and draft 
Technical Report. For the in-life toxicology data, this review involved examination of 100% of the 
records on animal receipt and husbandry, mortality, environmental conditions, sentinel animals, and 
dosing. Body weight and clinical observation data for 10% of the animals were also reviewed. In the 
review of the chemistry data associated with the study, all of the records were examined pertaining to 
receipt and use of the chemical, analysis of the bulk chemical and dose solutions by the study 
laboratory, and characterization of the bulk chemical and analysis of the dose solutions by the referee 
laboratory. The audit of the pathology materials included review of 100% of the Individual Animal 
Data Records (IADRs) for correlation between gross and microscopic diagnosis and for clerical 
errors, examination of the wet tissues of 10% of the animals for unidentified lesions and animal 
identification, correlation of slides and tissue blocks for 6 of I 0 animal groups, and verification of the 
pathology in the Technical Report on a 10% sample of the animals. 

Several minor problems were noted in the study's documentation and conduct. Records of the 
quarantine and randomization of animals were not available for review and clinical observation data 
were limited by infrequent and nondetailed entries. No consistent record of mortalities was maintained 
in-life; IADRs were used as the primary record of mortality. Comparison of the available in-life 
records with the IADRs found several differences in recording cause of death. Review of the environ­
mental data found that air temperature in the animal rooms was not well maintained during the study; 
many daily low temperatures were recorded as being under 70° F. No relationship was found between 
these periods and mortality. Review of the draft Technical Report found that all of the procedures, 
body weight data, and sentinel animal data have been accurately reported. 

A review of all of the available chemistry data showed that the chemical was received, prepared into 
dosing mixtures, and reanalyzed as required. Data were not present for the corn oil peroxide analysis, 
the gas chromatographic analysis of the bulk chemical at the study laboratory, and exact use dates of 
the dose solutions; however, the lack of these data did not adversely affect achieving the objectives of 
the study. 

The audit of the pathology materials revealed minor discrepancies in the labeling of bags and slides, 
and several slides were missing. Numerous discrepancies were noted between gross and microscopic 
diagnoses. Animal identification was acceptable in the majority of the animals checked. Potential 
tumors (enlargements, nodules, or masses with neoplastic diagnoses) in the target organ (liver) were 
noted in 7 mice. Potential tumors in nontarget organs were found in 26 mice and 27 rats. Untrimmed 
potential tumors in nontarget organs were noted only in the high dose male and female mouse groups 
and in the vehicle and low dose male and female rat groups. As a result of the audit the livers of all the 
mice were reexamined, and the results of these diagnoses are presented in the text and tables of the 
Technical Report. Additional adenomas were found in one high dose male mouse and in one control 
and one low dose female mouse; an additional carcinoma was found in one high dose male mouse. No 
gavage-related deaths were noted in the rats; 4 occurred in the mice. 

Overall, the audit identified no problems that affected the interpretation of the studies. Those 
discussed in the audit report were adequately resolved or were determined not to affect the outcome of 
the study. In conclusion, the data examined in this audit are considered adequate to meet the objectives 
and conclusions of the study. 
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