
NATIONAL TOXICOLOGY PROGRAM 
Technical Report Series 
No. 275 

TOXICOLOGY AND CARCINOGENESIS 


STUDIES OF 


2-CHLOROETHANOL 


(ETHYLENE CHLOROHYDRIN) 

(CAS NO. 107-07-3) 

IN F344/N RATS AND SWISS CD-1 MICE 


(DERMAL STUDIES) 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service 

National Institutes of Health 



NATIONAL TOXICOLOGY PROGRAM 

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 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 dissemination of toxicological 
information to the public and scientific communities and to the research 
and regulatory agencies. 

The NTP is made up of four charter DHHS agencies: the National Cancer 
Institute (NCI), National Institutes of Health; the National Institute of 
Environmental Health Sciences (NIEHS), National Institutes of Health; 
the National Center for Toxicological Research (NCTR), Food and Drug 
Administration; and the National Institute for Occupational Safety and 
Health (NIOSH), Centers for Disease Control. In July 1981, the Carcino­
genesis Bioassay Testing Program, NCI, was transferred to the NIEHS. 

2-Chloroethanol, NTP TR 275 



NTP TECHNICAL REPORT 

ON THE 

TOXICOLOGY AND CARCINOGENESIS 


STUDIES OF 2-CHLOROETHANOL 


(ETHYLENE CHLOROHYDRIN) 


(CAS NO. 107·07·3) 

IN F344/N RATS AND SWISS CD-1 MICE 


(DERMAL STUDIES) 

NATIONAL TOXICOLOGY PROGRAM 

P.O. Box 12233 


Reaearch Triangle Park, NC 2'7'709 


November 1983 

NTP TR 273 

NIH Publication No. 88·1181 

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Public Health Service 


National lnatitutes of Health 




NOTE TO THE READER 


These studies are desigped and conducted to characterize and evaluate the toxicologic wtential, in­
cluding carcinogenic activity, of selected chemicals in laboratory animals (usually two s~cies rats and1mice). Chemicals selected for testing in the NTP Carcinogenes1s Program are chosen primarlly on the 
bases of human ex~sure, level ofpro<luction, and chemical structure. Selection ~r 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 carcmogen, 
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 ex~sure to the chemical has the potential for hazard to humans. The determination of the risk to 
humans from chemicals found to be carcinogenic in animals requires a wider analysis which extends 
beyond the purview of this study. 

Five categories of interpretative conclusions were adopted in June 1983 for use in the Technical Repqrts 
series to Sp4}cifically emphasize consistency and the conce:pt of actual evidence of carcinogenicity. For 
each defimtive stud_y result (male rats, female rats1 male m1ce, female mice), one of the following quintet
will be selected to describe the findings. These categories refer to the strength of the experimental evi­
dence and not to either potency or mechanism. 

• 	 Clear Evidence of Carcinogenici~ is demonstrated by studies that are interpreted as showing a 
chemicall)' related increaseo incidence of malignant neoplasms, studies that exhibit a sub­
stantiallY. increased incidence of benign neoplasms, or studies that exhibit an increased incidence 
of a comoination of malignant and bemgn 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 m­
creases in neoplasms of several organs/tissues, or studies that exhibit a slight increase in un­
common 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 quan­
titative limitations, the studies cannot be interpreted as valid for showing either the presence or 
absence of a carcinogenic effect. 

Additionally? the following concepts (a!!_ Qatterned from the International A_gency for Research on Cancer 
Monographs, have been adopted Ey the NTP to give further clarification oftnese 1ssues: 

The term chemical carcinogenesis ~enerally 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 generally found. Different mechanisms 
may be involved in these situations. Etymologically, the term carcinogenesis means induction of 
cancer, that is, ofmaligp.ant neoplasms; however, the commonly acceptea meaning is the induction 
ofvarious types of neoplasms or ofa combination of malignant and benign neoplasms. In the Tech­
nical Reports, the words tumor and neoplasm are used interchangeably. 

This studY. was initiated by the National Cancer Institute's Carcinogenesis Bioassay Programhnow );!art
of the National Institute of Environmental Health Sciences, National ToxicolQgy Program. T e stuaies 
described in this Technical Report have been conducted in compliance with NTP cnemical health and 
safety r.equirements and ~ust meet or exc.eed all applica~le Federal, state, and local he~lth and saf~ty
regulat1ons. All NTP tox1cology and carcmogenes1s stud1es are subJected to a data aud1t before bemg 
presented for peer review. 

Althoug_h every effort is made to _P,repare the Technical Reports as accurately as possible, mistakes may 
occur. Readers are requested to 1aentify anY. mistakes so that corrective action may be taken. Further,
anY.one who is a ware of related ongoing or_p_ublished studies not mentioned in this repgrt is encouraged to 
make this information known to the NTP. Comments and guestions about the National Toxicology 
Program Technical Reports on Toxicology and Carcinogenesis studies should be directed to Dr. J.E. Huff,
National Toxicology Program, P.O. Boxl.2233, Researcll Triangle Park, NC 27709 (919-541-3780). 

These NTP Technical Reports are available for sale from the National Technical Information Service, 
U.S. De»artment of Commerce, 5285 Port Royal Road, Springt}eld, VA 22161 (703-487-4650). Sing_le
COP.ies of this Technical ReJ)9rt are available without char~ (and while supplies last) from the NTP 
Public Information Office, National Toxicology Program, P.U. Box 12233, Research Triangle Park, NC 
27709. 
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CI-CH2-CH2-0H 
2-CHLOROETHANOL 

CAS NO. 107·07·3 

Synonyms: Eth_ylene Chlorohydrin; Chloroethanol;
Glycol Clilorohydrin; ]5-Chloroethanol 

Molecular Weight: 80.51 

ABSTRACT 

Toxicology and carcinogenesis studies of 2-chloroethanol (99% pure), an industrial chemical and an 
intermediate in the synthesis of ethylene oxide, were conducted by dermal application of 2-chloro­
ethanol dissolved in 70% ethanol:30% water (v/v) solutions to groups of 50 F3441N rats of each sex at 
doses ofO, 50, or 100 mglkgfor 103 weeks or to groups of 50 Swiss CD-1 mice of each sex at doses ofO, 
7.5, or 15 mg per animal for 104 weeks (0, 253, or 630 mglkg at week 1; 0, 180, or 411 mglkg at week 
100). The control groups received skin applications ofthe vehicle; the mouse studies also included un­
treated control groups of 50 males and 50 females. 

2-Chloroethanol solutions were applied to the clipped interscapular area of the animals once daily, 5 
days per week for the test period. Rats received a volume of0.18-0.22 ml of solution; mice received 
0.10 ml of solution. In the 13-week studies, mortality was observed in male and female rats receiving 
250 mglkg per day and higher and in male and female mice receiving 20 mg per day and higher. In 
the 104-week studies, the survival and body weights of dosed rats were unaft'ected by 2-chloroethanol. 
The survival of high dose male mice was lower (P < 0.05) than that of the vehicle controls (vehicle con­
trol, 26/50; 7.5 mg, 16/50; 15 mg, 12/50). Body weights of dosed mice were unaft'ected by 2-chloro­
ethanol. The survival and body weight gain data suggest that the male and female rats and female 
mice could have tolerated a higher dose of 2-chloroethanol. Male mice probably could not have tolera­
ted a higher dose than was applied to the skin. Seven high dose male mice died within 3 days of the 
start of dosing; all of these had inflammation at the site of dermal application. Five also had ulcera­
tion at the site of dermal application, and five had lung congestion, inflammation, or hemorrhage. 

Marginal increases were found in the incidence of lymphomas or leukemias (combined) as well as in 
the incidence of alveolar/bronchiolar adenomas or carcinomas (combined) in low dose male mice. 
Since there was no dose-related trend for these tumor incidences and because the increases were ob­
served in only one sex, the increases were not considered to be related to the dermal application of 2­
chloroethanol. 

2-Chloroethanol was mutagenic in Salmonella typhimurium strains TA100 and TA1535 (but not 
TA1537 orTA98) in either the presence or the absence of Aroclor 1254-induced male Sprague-Dawley 
rat or Syrian hamster liver S9. 2-Chloroethanol did not induce sex-linked recessive lethal mutations 
in Drosophila melanogaster. 

An audit of the experimental data was conducted for these 2-year studies. No data discrepancies were 
found that influenced the final interpretations. 

Under the conditions of these 2-year dermal studies, there was no evidence of carcinogenicity• of 2­
chloroethanol for male and female F344/N rats given 50 or 100 mglkg per day or for male and female 
Swiss CD-1 mice given 7.5 or 15 mg per animal per day. 

•categories of evidence ofcarcinogenicity are defined in the Note to the Reader on page 2. 
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SUMMARY OF PEER REVIEW COMMENTS 

ON THE TOXICOLOGY AND CARCINOGENESIS STUDIES OF 


2-CHLOROETHANOL 


On July 27, 1984, the draft Technical Report on the toxicology and carcinogenesis studies of 2-chloro­
ethanol received peer review by the National Toxicology Program Board of Scientific Counselors' 
Technical Reports Review Subcommittee and associated Panel of Experts. The review meeting began 
at 9:00a.m. in the Conference Center, Building 101, South Campus, National Institute of Environ­
mental Health Sciences, Research Triangle Park, North Carolina. 

Mr. Beliczky, a principal reviewer, agreed with the conclusions. He commented that for this chemical 
the inhalation or gavage route of exposure may have been more appropriate, since inhalation would 
be the primary expected route of exposure in the industrial setting. Dermal application would be 
more meaningful if the degree of absorption and metabolism could be be better characterized. Dr. D. 
Goldman, NTP, stated that workers are exposed dermally. Mr. Beliczky added that examining urine 
from workers exposed to 2-chloroethanol may have practical value. 

As a second principal reviewer, Dr. Kociba agreed with the conclusions. He commented on the 
apparent dose-related incidence of acute inflammation and ulceration of the skin in male mice and 
said that this incidence may have a possible relationship in the high dose group to 2-chloroethanol 
application. He also asked that the data for pancreatic acinar cell atrophy in male rats be evaluated 
to determine whether any degenerative change in the pancreatic acini during the 2-year study was 
compound related. [Seep. 59.] 

As a third principal reviewer, Dr. Kotelchuck did not fully agree with the conclusion for female rats. 
He believe.d that there was equivocal evidence of carcinogenicity of 2-chloroethanol for adenomas of 
the pituitary gland in female rats for the following reasons: (1) the differences between high dose and 
vehicle control groups were significant by the life table and Fisher exact tests; (2) two of the three 
trend tests showed a statistically significant increase; (3) in an earlier study by Mason and coworkers, 
the incidence of adenomas of the pituitary gland in female F344 rats exposed to 2-chloroethanol was 
increased; and (4) it is biologically plausible for there to be a sex-influenced effect of this chemical on 
an endocrine gland (the incidence in male rats was not increased). Dr. Kotelchuck proposed modify­
ing the conclusions to reflect the marginal increase in adenomas of the pituitary gland in female rats. 

Dr. J. Haseman, NIEHS, noted that for adenomas of the pituitary gland the appropriateness of the 
life table test instead of the incidental tumor test, which was not statistically significant, depends on 
whether the eight tumors occurring in the high dose group before the end of the study were related to 
the cause of death. Dr. E. McConnell, NTP, said that tumors of the pituitary gland are not generally 
thought of as being lethal. Dr. Kociba commented that there is a continuum oflesions in the pituitary 
gland from hyperplasias through adenomas to carcinomas. Dr. G. Boorman, NTP, agreed and said 
that other factors used to downgrade the importance of the adenomas in this study were that no 
increases were seen for hyperplasias and there was a decrease in the incidences of carcinomas of the 
pituitary gland from vehicle control to dosed groups. Dr. J. Huff, NTP, added that the findings in the 
study by Mason and coworkers were of borderline significance and that the incidences from different 
dose groups had to be combined to show an increase. 

Dr. Harper asked for a vote on the conclusion of equivocal evidence of carcinogenicity for describing 
the marginal increase of adenomas of the pituitary gland in female rats. There was one affirmative 
vote. Dr. Kociba moved that the Technical Report on the toxicology and carcinogenesis studies of 2­
chloroethanol be accepted with the conclusions as written. Dr. Friess seconded the motion, and the 
Technical Report was approved unanimously by the Peer Review Panel. 
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I. INTRODUCTION 


CI-CH2-CH2-0H 

2-CHLOROETHANOL 


CAS NO. 107·07·3 


SynonY.m& : Eth_ylene ChlorohY.drin; Chloroethanol; 

Glycol Cli.lorohydrin; J·Chloroethanol . 

C1HsCIO Molecular Weight: 80.11 

Uaeand Production 

2-Chloroethanol is an intermediate in the syn­
thesis of ethylene oxide and ethylene glycol and 
in the production of indigo, dichloroethyl formal 
(an intermediate for the production of poly­
sulfide elastomers), and thiodiethylene glycol 
(used in textile printing); it is also an industrial 
solvent, a pre-emergent plant growth stimula­
tor, an extractant in the dewaxing of mineral oil, 
and an antioxidant for textile printing dyes. The 
principal use of 2-chloroethanol was formerly in 
the production of ethylene oxide (Schultze, 
1965). In this procedure, 2-chloroethanol is pro­
duced by reacting ethylene with hypochlorous 
acid; the 2-chloroethanol is dehydrochlorinated 
with slaked lime to form ethylene oxide: 

CH1=CHa +HOCI _ .......~CICHaCHaOH 


ICICH,CHtH +Ca(OH~ 

ICH1-CH1 +CaCI1 +IHaO 

\I 
0 

2-Chloroethanol is an intermediate and is not 
isolated in this process. Before 1972, as much as 
100 million pounds of ethylene oxide was pre· 
pared annually from 1,000 million pounds of 2· 
chloroethanol by this process (Blackford, 1976). 
Current production of ethylene oxide does not 
uae thia procedure. 2-Chloroethanol ia no longer 
produced commercially in the United States 
(Rieanr, 1979). 2-Chloroethanol is also pre· 
pared by reactin1 ethylene oxide with chloride 

ion or, commercially, with hydrochloric acid or 
magnesium chloride (Blackford, 1976). 

Environmental Occurrence 

The principal sources of 2-chloroethanol emis­
sions are probably liquid wastes and still resi­
dues from manufacturing plants. 2-Chloro­
ethanol poses no shipping hazards other than 
those caused by accidental spills or tank rup­
tures. The magnitude of vapor losses during 
transfer from transport to storage containers is 
unknown. 

Toxicity 

2-Chloroethanol is toxic when administered to 
laboratory animals at the concentrations and by 
the routes shown in Table 1. 2-Chloroethanol is 
highly irritating to mucous membranes but pro­
duces little if any reaction upon contact with 
rabbit skin. It is not a sensitizer in the guinea 
pig test. Toxic amounts can be absorbed through 
the skin without causing dermal irritation 
(Gleason et al., 1969). Toxic reactions in 
humans exposed to 2-chloroethanol dermally or 
by inhalation were first reported by Koelsch 
(1927). Human fatalities have resulted from 
ingestion, inhalation, or dermal contact with 2­
chloroethanol (Goldblatt and Chiesman, 1944; 
Bush et al., 1949; Ballotta et al., 1953; Saitanov 
and Konanova, 1976). In all cases, neurotoxic 
symptoms were described. Death was attributed 
to cardiac and respiratory collapse. 

Guess (1970), in a study of the response of rabbit 
tissues, showed that mucosal tissue was more 
sensitive to 2-chloroethanol than to ethanol; ede· 
ma and erythema were produced by both. Of 
particular intereat in this atudy were tiaauea 
that might come in contact with ethylene oxide­
sterilized plaatic devices used in medical or 
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TABLE 1. ACUTE TOXICITY OF 11-CHLOROETHANOL 

Specie& Strain Route LDso/LC50 Reterenee 

Mouae 
Mouae 
Mouae Swill 
Mouae Swiu 
Rat 
Rat 
Rat Sprague-Dawley 
Guinea pig 
Guinea pig Huntley 
Guinea pig 
Rabbit New Zealand 
Rabbit New Zealand 

Inhalation 
Intraperitoneal 
Intraperitoneal 
Oral 
Subcutaneoua 
Inhalation 
Intraperitoneal 
Dermal 
Intraperitoneal 
Inhalation 
Intraperitoneal 
Dermal 

117ppm 
81 mglk1 
98.3 mrJkg 
81 mrJkg 
84mg/kJ 
32ppm 
64mg/kl 
286mglkg 
86mr/kr 
918ppm 
86mr/k1 
68mrJkr 

NIOSH (1976) 

NIOSH (1976) 

Lawrence et al. (1971) 

Lawrence et al. (1971) 

NIOSH (1976) 

Carpenter et al. ( 1949) 

Lawrence etal. (1971) 

Wahlberg and Boman (1978) 

Lawrence etal. (1971> 

NIOSH (1977> 

Lawrence et al. (1971) 

Lawrence et al. ( 1 ~71> 


surgical procedures, devices that might contain 
residues of 2-chloroethanol. On intracutaneous 
administration, 2-chloroethanol was more toxic 
than ethanol; a 1:10 dilution caused hemorrhag­
ic reactions within 15 minutes, and affected 
areas became necrotic within 24 hours. Histo­
logic examination showed localized edema, cel­
lular destruction, and infiltration by poly­
morphonuclear leukocytes and lymphocytes. 
Kronevi et al. (1979) studied the effects of 
several industrial solvents on the skin of guinea 
pigs. Exposure of guinea pig skin to 2-chloro­
ethanol produced pyknosis of the basal cell 
nuclei; severity progressively increased and all 
epidermal layers were affected. Perinuclear ede­
ma was progressive, and cytoplasmic vacuoliza­
tion occurred after 16 hours' exposure. The 
livers of animals administered 2-chloroethanol 
showed centrilobular hydropic changes charac­
terized by large, clear spaces in the cytoplasm. 
Similar but less severe skin changes were in­
duced by carbon tetrachloride, .hexane, or 
toluene. 

Chronic To:dclty and Carcinogenicity 

Homburger (1968) studied the effects of2-chloro­
ethanol on the incidence of alveolar/bronchiolar 
adenomas in female CF1 mice; a single intra­
venous dose of 1.2 mg 2-chloroethanol had no 
effect on the incidence of these tumors over a 12­
month period. When the same dose was ad· 
ministered once per month for 7 months, the in­
cidence of adenomas was increased in dosed ani­
mals (control, 2/18; dosed, 5/18). 

Oral administration of 2-chloroethanol (0.01CII­
1.28% in the diet) to rats produced toxic effects 
at low doses (0.12%) and fatalities at higher 
doses (0.32% and higher) (Ambrose, 1950). 2­
Chloroethanol was fatal to rats by inhalation 
(two 1-hour e.xposures· at 4 ppm, exposures sepa­
rated by a 2-hour interval), to rats by dermal 
application (0.12 ml per animal), to rabbits by 
dermal application (three applications of 0~·5 ml 
per animal) (Ambrose, 1950; Strusevich and 
Ekshtat, 1973), and to FDRL rats by gavage 
(67.5 mg/kg per day for 21 days) (Oser et al., 
1975). 

Mason et al. (1971) found an increased incidence 
of pituitary gland adenomas in female F344 rats 
dosed with 2-chloroethanol. The dosed rats re­
ceived subcutaneous injections of 2-chloro­
ethanol (in saline) at levels of 0.3-10 mglkg two 
times per week for 52 weeks followed by observa­
tion for an additional 26 weeks. The reported 
incidence of pituitary gland adenomas in the 
dosed female rats (all dose groups combined) was 
7/100; the control rate was1/50. 

2-Chloroethanol and 2-bromoethanol were not 
found to be carcinogenic when administered by 
subcutaneous injection to female NMRI mice for 
approximately 70 weeks at doses of 0.3, 1.0, or 
3.0 mg per week (Dunkel berg, 1983). 

Genetic To:dcolol)' 

The genetic toxicity of 2-chloroethanol has been 
investigated in a wide variety of short-term 
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studies, and the results are summarized in Table 
2. 2-Chloroethanol is a weak base-pair substitu­
tion mutagen in bacteria but is essentially nega­
tive in a variety of other systems, including 
fungi, Drosophila, mammalian cell cultures, and 
rodents. Of 17 studies in Salmonella, 14 show 
that 2-chloroethanol is a direct-acting base-pair 
substitution mutagen in Salmonella typhimu­
rium strains TA1530, TA1535, and TA100 
(Rosenkranz et al., 1974; Rosenkranz and 
Wlodkowski, 1974; Bartsch et al., 1975; Mala­
veille et al., 1975; McCann et al., 1975; Rannug 
et al., 1976; Lofroth, 1978; Nakamura et al., 
1979; Rannug and Beije, 1979; Bignami et al., 
1980a,b; Pfeiffer and Dunkelberg, 1980; Stolzen­
berg and Hine, 1980; NTP, Appendix F). Con­
firmatory results have been obtained in other 
bacteria, including Klebsiella pneumoniae 
(Voogd and van der Vet, 1969; Voogd et al., 
1972; Voogd, 1973) and Escherichia coli (Nor­
poth et al., 1980); however, this chemical was 
negative in the bacterium Streptomyces coeli­
color (Bignami et al., 1980a,b). The addition of 
rat liver S9 enhanced the mutagenicity of 2­
chloroethanol in Salmonella, suggesting that 2­
chloroethanol is metabolized to an additional 
mutagenic form. 

2-Chloroethanol induced DNA damage in E. coli 
(Rosenkranz et al., 1974; Rosenkranz and 
Wlodkowski, 1974) but not in Bacillus subtilis 
(Elmore et al., 1976; Laumbach et al., 1977). 2­
Chloroethanol was not mutagenic in yeast 
(Loprieno et al., 1977; Barale et al., 1979) and 
did not induce mitotic gene conversion in yeast 
(Loprieno et al., 1977); however, it was muta­
genic in the fungus Aspergillus nidulans (Big­
nami et al., 1980a,b). 2-Chloroethanol did not 
induce sex-linked recessive-lethal mutations in 
Drosophila (Knaap et al., 1982; NTP, Appendix 
F), and it did not cause somatic crossing over in 
soybeans (Vig, 1975). However, it was reported 
to induce abnormal metaphase chromosomes in 
onion root tips (Barthelmess and Elkabarity, 
1962). 

In mammalian cells in vitro, 2-chloroethanol 
was not mutagenic (Huberman et al., 1975; 
Knaap et al., 1982) and did not inhibit DNA syn­
thesis (Painter and Howard, 1982). However, it 

did induce DNA repair in human fibroblasts in 
vitro (Stich et al., 1976). Isakova et al. (1971) re­
ported that 2-chloroethanol increased the fre­
quency of chromosomal aberrations in rat bone 
marrow after the animals were exposed by 
inhalation; however, detailed data were not 
provided. Neither chromosomal aberrations nor 
micronuclei were found in mouse bone marrow 
cells after exposure to 2-chloroethanol by either 
the oral or intraperitoneal injection routes 
(Conan et al., 1979). In addition, 2-chloro­
ethanol did not induce dominant-lethal 
mutations (Epstein et al., 1972) or heritable 
translocations in the mouse (Sheu et al., 1983). 

Teratogenicity and Fetotoxicity 

Malformations and high rates of embryo mor­
tality occurred when chick embryos were ad­
ministered 2-chloroethanol at doses of 50 or 100 
mglkg (egg weight) at 0 or 96 hours of incubation 
(Verrett, 1974). Fetotoxicity and maternal toxic­
ity were produced when the compound was ad­
ministered by gavage to pregnant Swiss CD-1 
mice on days 4-12 of gestation (RTI, 1983a). No 
effect on the mother or offspring occurred when 
2-chloroethanol was administered in drinking 
water to Swiss CD-1 mice on days 6-16 of gesta­
tion. No teratogenic effects were noted in New 
Zealand white rabbits administered 2-chloro­
ethanol intravenously at doses (36 mg!kg per 
day) that produced significant levels of feto­
toxicity or maternal toxicity (RTI, 1983b). 

Environmental Fate of 2-Chloroethanol 

Brominated 2- and 3-carbon compounds can be 
dehalogenated by a soil Flavobacterium (Castro 
and Bartnicki, 1968); 2-chloroethanol and 2­
bromoethanol are probably dehalogenated to 
ethylene glycol by this system. 

2-Chloroethanol is oxidized in an aqueous en­
vironment through 2-chloroacetaldehyde to 2­
chloroacetic acid. 2-Chloroethanol is soluble in 
all proportions in water and can be expected to 
leach from soil and be transported by soil water. 
Neely et al. (1974) suggested that bioconcen­
tration of water-soluble substances is unlikely. 
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TABLE I. SUMMARY OF THE GENETIC TOXICOLOGY OF 2-CHLOROETHANOL 

Test System 	 Endpoint Result References 

Bacterial Systems 

Salmonella typhimurium Gene mutation + 	 Rosenkranz et al., 197 4 
+ 	 Rosenkranz and Wlodkowski,l974 
+ 	 Bartsch et al., 197 5 
+ 	 Malaveille et al.,1975 
+ 	 McCann et al., 1975 
+ 	 Rannug et al., 1976 
+ 	 Lofroth, 19'/8 
+ 	 Nakamura et al., 1979 
+ 	 Rannug and Beije,1979 
+ 	 Bignami et al., 1980a,b 
+ 	 Pfeiffer and Dunkelberg, 1980 
+ 	 Stolzenberg and Hine,1980 
+ 	 NTP, Appendix F 

Elmore et al., 1976 
Laumbachetal.,1977 
N orpoth et al., 1980 

Klebsiella pneumoniae Gene mutation + Voogd and van der Vet,1969 
+ 	 V oogd et al., 1972 
+ 	 Voogd,1973 
+ 	 Knapp et al.,1982 

Streptomyces coelicolor Gene mutation 	 Bignami et al., 1980a,b 

Escherichia coli Gene mutation + 	 N orpoth et al., 1980 

E. coli DNA damage + 	 Rosenkranz et al.,1974 
+ 	 Rosenkranz and Wlodkowski, 197 4 

Bacillus subtiliB DNA damage 	 Elmore et al., 1976 

Laumbach et al., 1977 


Nonmammalian Eukaryotes 

Schizosaccharomyces pombe Gene mutation 	 Loprieno et al., 1977 

Barale et al., 1979 


Aspergillus nidular~~ Gene mutation + 	 Bignami et al., 1980a,b 

Drosophila melanogaster Gene mutation 	 Knaap et al., 1982 

NTP, Appendix F 


Saccharomyces cerevisiae Chromosomal aberrations 	 Loprieno et al., 1977 

Allium Chromosomal1!1.berrations + 	 Barthelmess and Elkabarity,1962 

Glycinemcu Chromosomal aberrations 	 Vig,1975 
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TABLE 2. SUMMARY OF THE GENETIC TOXICOLOGY OF 2-CHLOROETHANOL(Continued) 

Test System Endpoint Result References 

Mammalian Cells (in vitro) 

Mouse lymphoma 

Chinese hamster (V79) 

Human (HeLa) 

Human fibroblasts 


Mammals (in vivo) 

Rat (bone marow l 

Mouse 


Gene mutation 

DNA damage 
+ 

Chromosomal aberrations + 

Micronucleus 
Heritable translocation& 
Dominant lethal 

Knaap et al., 1982 
Huberman et al., 1975 
Painter and Howard, 1982 
Stich etal.,1976 

Isakova et al., 1971 
Conan et al., 1979 
Conan et al., 1979 
Sheu et al., 1983 
Epstein et al., 1972 

Tissue Distribution and Metabolism 

No reports were found on the kinetics of the der­
mal absorption of 2-chloroethanol or on the tis­
sue distribution of 2-chloroethanol following 
dermal absorption. After a single oral dose of an 
aqueous solution of [1,2-14C]-2-chloroethanol (5 
or 50 mglkg) was administered to adult male 
Wistar rats, 77%-80% of the administered radio­
activity was recovered in the urine within 24 
hours (Grunow and Altmann, 1982). In the 
same time period, another 3%-5% was recovered 
in the feces and expired air. No unchanged 2­
chloroethanol was recovered in either feces or 
urine; expired 14C was all in the form of 14C02. 
Peak levels of radioactivity were found in blood 
1 hour after administration; these levels were 
reduced by 50% after approximately 4 hours. 
About 90% of the radioactivity in the urine was 
in the form of thiodiacetic acid and thio­
nyldiacetic acid, the latter probably formed by 
the oxidation of the former metabolite. 

Johnson (1965) suggested that the toxicity of 2­
chloroethanol was due to the formation of chloro­
acetaldehyde by the test animal in amounts 
greater than could be detoxified by glutathione 
(GSH). 2-Chloroethanol is known to be a 
substrate for the purified cytoplasmic alcohol 
dehydrogenase of human liver (Blair and Vallee, 
1966), rat liver, or yeast (Johnson, 1967). 
Johnson (1967) demonstrated the in vivo and in 
vitro formation of S-carboxymethyl-GSH in 
livers of rats dosed with 2-chloroethanol (1). 

S-Carboxymethyl-GSH (IV) is presumably 
formed from GSH and chloroacetaldehyde (II), 
the dehydrogenation product of 2-chloroethanol 
(I); S-formylmethyl-GSH (III) is the presumed 
intermediate. 

CICH2CH20H + NAD+ 
(I) 

CICH,CHOtNADH + H • 
(II) 

CICH2CHO + GSH 

+
GS-CH2CHO+H+CJ­
(Ill) 

GS-CH,CH~NAD' +H,O 

GS-CH2COOH + NADH + H + 
(IV) 

Grunow and Altmann (1982) reported finding 
thiodiacetic acid (VI) and thionyldiacetic acid 
(VII) in the urine of rats given an oral dose of 2­
chloroethanol; both (VI) and (VII) are derivable 
from S-carboxymethylcysteine (V), the hy­
drolysis and deamination product of S-carboxy­
methyl-GSH (IV). 
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G8-CH2CHO --1·~ G8-CH2COOH 
(ill) (IV) 

~ 
~ 

HOOCCH(NH2)CH2- 8-CH+
2COOH 

(V) 

0 

t 
HOOCCHli-8-CH2COOH <11111111111--- HOOCCH2-8-CH2COOH 

(VU) 

Thiodiacetic acid has been shown to be a 
metabolite of compounds that have the general 
property of being converted to chloro­
acetaldehyde; these compounds include vinyl 
chloride (Green and Hathway, 1975, 1977; 
Watanabe et al., 1976), 1,2-dichloroethanol 
(Yllner, 1971), and vinylidene chloride (Jones 
and Hathway, 1978). 

Other Sources of 2-Chloroethanol 

Ethylene oxide can react with chloride ions in 
aqueous systems to produce 2-chloroethanol: 

The original report by Wesley et al. (1965) 
showing 2-chloroethanol residues (1-1,000 ppm) 
in foods sterilized by ethylene oxide was con­
firmed and extended by Ragelis et al. (1966, 
1968). This work has been reviewed (Fishbein, 
1969, 1976; Balazs, 1976; USEPA, 1978; FDA, 
1978). Ethylene oxide and 2-chloroethanol resi­
dues (1-10 ppm) were found following ethylene 
oxide sterilization of pharmaceuticals (Adler, 
1965; Holmgren and Diding, 1969) as well as in 
materials commonly used in surgical implants 
and medical procedures (Gunther, 1974a,b; 
Kozlenchkov and Medvedev, 1975; Brown, 1970; 
McGunnigle et al., 1975; O'Leary and Guess, 
1968). Low-level exposure to 2-chloroethanol 
may be widespread because of the worldwide use 
of ethylene oxide as a sterilant. Current annual 
U.S. production of ethylene oxide is approxi­
mately 6.7 billion pounds (OSHA, 1982). 

(VI) 

Ethylene oxide is both toxic and carcinogenic 
(IARC, 1976, 1984; USEPA, 1978; OSHA, 1982; 
NIOSH, 1983; Generoso et al., 1981; Glaser, 
1979). Ethylene oxide is currently under test by 
the NTP in 2-year inhalation studies at con­
centrations ofO, 50, or 100 ppm in mice. 

Toxicology of Ethylene Oxide 

The available studies of humans exposed 
occupationally to ethylene oxide were considered 
to be inadequate to evaluate the carcinogenic 
potential (IARC, 1976). No notable health 
problems were found in a group of current and 
former chemical plant employees exposed to 
ethylene oxide (Joyner, 1964); however, a 15-fold 
increase in the incidence of leukemia was ob­
served in a group of 89 Swedish workers exposed 
to ethylene oxide at concentrations of 10-30 ppm 
for 4-10 years (expected number, 0.2; actual 
number, 3.0). Examination of workers exposed 
full time, part time, or not at all revealed signifi­
cant increases in mortality in general and in­
creases in death from stomach cancer or leuke­
mia in workers with a history of exposure to 
ethylene oxide. Ethylene oxide exposure was es­
timated to range from 6 ppm in the 1970's to 
about 30 ppm in the 1950's and 1960's, and up to 
700 ppm in the 1940's; however, these workers 
were also exposed to other chemicals (Hogstedt 
et al., 1979a,b). The Occupational Safety and 
Health Administration has proposed a reduction 
in the permissible exposure limit to ethylene 
oxide from 50 to 1 ppm averaged over an 8-hour 
workday (OSHA, 1983). The U.S. Environ­
mental Protection Agency (USEPA,1984) re­
cently published new labeling requirements for 
ethylene oxide containers to assure that workers 
using ethylene oxide would not be exposed 
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I. INTRODUCTION 


at concentrations greater than those proposed by 
OSHA. 

Administration of ethylene oxide (75 or 150 
mglkg) to pregnant New Zealand rabbits at four 
different 2-day postfertilization periods (days 4­
6,6-8,8-10, 10-12) of gestation produced no tera­
togenic effects, although maternal toxicity was 
dose related. A lowering of fetal body weight 
and average litter size and increases in maternal 
toxicity and structural malformations in pups 
occurred in a dose-related fashion when ethylene 
oxide (75 or 150 mg/kg} was administered to 
pregnant Swiss CD-1 mice at days 4-6, 6-8, 8-10, 
or 10-12 of gestation (Kimmel and LaBorde, 
1979; LaBorde and Kimmel, 1980). Weanling 
F344 male and female rats were exposed to 
ethylene oxide (0, 10, 33, or 100 ppm) for 6 hours 
per day, 5 days per week for 12 weeks before 
being mated. The pregnant female rats in the 
100-ppm dose group had longer gestation 
periods, reduced fertility index, and fewer pups 
per litter (Snellings et al., 1982). 

Metabolism of vinyl chloride monomer may pro­
vide another source of exposure to 2-chloro­
ethanol. Monochloroacetic acid was found in the 
urine of workers exposed to vinyl chloride 
monomer (Grigorescu and Toba, 1966). Chloro­
acetaldehyde, chloroethylene oxide, and 2­
chloroethanol are likely intermediates in the 

metabolism of vinyl chloride (Green and 
Hathway, 1977; Watanabe et al., 1976). 2­
Chloroethanol may be a metabolic intermediate 
common to both ethylene oxide and vinyl 
chloride monomer--two industrial chemicals 
produced worldwide in large amounts. 

Regulatory Status of 2-Chloroethanol 

The Food and Drug Administration (FDA, 1978) 
has proposed maximum residue limits and 30­
day maximum exposure levels for ethylene oxide 
(30 .,aglkg per day), 2-chloroethanol (15 .,aglkg per 
day), and ethylene glycol (2.5 mglkg per day). 
The U.S. Environmental Protection Agency 
(USEPA, 1978) proposed revoking all registra­
tions and continuing registrations of pesticide 
products containing ethylene oxide. 

Study Rationale 

2-Chloroethanol was selected for testing because 
of its metabolic and chemical relationship to 
ethylene oxide and vinyl chloride monomer, its 
potential widespread exposure via ethylene 
oxide residues, and the lack of adequate 
carcinogenicity testing. Dermal application was 
selected because it is one of the two usual routes 
of exposure in humans, the other major route 
being inhalation. The F344/N rat and the Swiss 
mouse were chosen as the test animals. 
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PROCUREMENT AND CHARACTERIZATION OF 
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II. MATERIALS AND METHODS 


PROCUREMENT AND 
CHARACTERIZATION OF 
2-CHLOROETHANOL 

2-Chloroethanol was obtained in two batches. 
The first batch was obtained from Eastman 
Kodak Co. (lot no. A3X) and was identified as 2­
chloroethanol by infrared, ultraviolet/visible, 
and nuclear magnetic resonance spectroscopy. 
All spectra were consistent with those expected 
for the structure of the chemical and with the 
available literature spectra (Appendix G). Cu­
mulative data indicated that this batch of 2­
chloroethanol was greater than 99% pure 
(Appendix 0). This conclusion is based on 
elemental analyses in agreement with 
theoretical values, a value of 0.090% water as 
determined by Karl Fischer titration, and three 
gas chromatographic systems that indicated a 
single homogenous peak by one system and 
impurities totaling 0.20% and 0.39% by the 
other two systems. 

The second batch of test chemical (lot no. C742) 
was obtained from Fischer Scientific Co. and was 
identified as 2-chloroethanol by spectroscopy, 
which produced results similiar to those for the 
first batch (Appendix G). This batch was estima­
ted to be approximately 99% pure; the results of 
elemental analyses for carbon and hydrogen 
agreed with theoretical values, but values for 
chlorine were slightly higher than theoretical. A 
value of 0.082% water was obtained by Karl 
Fischer titration. The major impurity in this 
batch was identified as 2-(2-chloroethoxy)eth­
anol and quantitated at 0.9%. 

2-Chloroethanol was stored in the dark at 5• C in 
its original container. Results of periodic re­
analyses of the bulk chemical by infrared spec­
troscopy and gas chromatography indicated no 
notable degradation of the chemical throughout 
the study (Appendix G). 

PREPARATION AND 
CHARACTERIZATION OF DOSE 
MIXTURES 

2-Chloroethanol and 80% (single-adminis­
tration, 14-day, and 13-week studies) or 70% (2­

year studies) ethanol in water were mixed to 
yield the desired solution (Appendix H). Solu­
tions of 2-chloroethanol (7.9% and 9.4% w/v) in 
70% (v/v) ethanoVwater were shown by the 
testing laboratory to be stable for 21 days when 
stored at room temperature. For these studies, 
formulated mixtures of 2-chloroethanol were 
stored at room temperature for no longer than 2 
weeks. 

Dose mixtures were analyzed at the testing labo­
ratory every 8 weeks during the 2-year studies 
(Appendix 1). In addition, referee samples were 
analyzed by the analytical laboratory approxi­
mately every 6 months as a quality assurance 
measure to check the mixing and analysis pro­
cedures at the testing laboratory (Appendix 1). 
The concentrations of3 of the 55 mixtures (5.5%) 
analyzed at the testing laboratory differed from 
the target concentration by more than 10% 
(Table 3; Appendix J, Table J1). Two of these 
three mixtures were not administered to the 
animals but were remixed and reanalyzed before 
dosing. The third, which was found to be 110.9% 
of the target concentration, was administered to 
the animals. 

TABLE 3. CONCENTRATIONS OF 2-CHLORO· 

ETHANOL IN DOSE MIXTURES IN THE 


TWO-YEAR DERMAL STUDIES 


Percent ofTarget 

Concentration 


Mean 101.0 
Standard deviation 7.90 
Coeftlcientofvariation (percent) 7.82 
Nwnber ohample1 55 

DERMAL APPLICATION 

For all animals, the interscapular skin was pre­
pared by removing the hair with an electric 
clipper (No. 40 head). An area of about 3 X 3 em 
was clipped on the mice and an area of about 6 X 
6 em on the rats. For all studies except the 
single-administration studies, the backs of the 
animals were clipped two times per week for the 
first 2 weeks of the .studies and weekly there­
after. 
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II. MATERIALS AND METHODS 


SINGLE-ADMINISTRATION STUDIES 

Male and female F344/N rats were obtained 
from Frederick Cancer Research Center, and 
male and female Swiss Webster mice were 
obtained from Charles River Breeding Labora­
tories. Rats were observed for 1 week and mice 
were observed for 3 weeks before the studies be­
gan. Rats were housed two per cage, and mice 
were housed five per cage. All animals received 
water and feed ad libitum during the observa­
tion period. Details of animal maintenance are 
given in Table 4. 

Groups of two to eight male and two to nine 
female rats were given single dermal appli­
cations of2-chloroethanol (7.5, 15, 20, 30, 40, 60, 
80, 100, 119 [males only], 239, or 479 mg). 
Groups of five mice of each sex were given 10, 
14.7, 21.5, 31.6, 46.4, or 68.1 mg. The 2-chloro­
ethanol was applied either undiluted or in 80% 
ethanoUwater depending on dose. There were no 
vehicle control animals. Animals were observed 
for 14 days for mortality. Body weights were 
recorded on the day of dosing and then on days 7 
or 8 and 14. Necropsies were performed on all 
animals. 

FOURTEEN-DAY STUDIES 

Male and female F3441N rats and Swiss Webster 
mice were obtained from Charles River Breeding 
Laboratories and were held for 4 weeks before 
the studies began. 

Groups of five males and five females of each 
species were given dermal applications of 2­
chloroethanol in 80% ethanol in water for 14 
consecutive days. Each day, rats received 0, 20, 
30, 40, 60, or 80 mg per animal, and mice re­
ceived 0, 2.5, 5, 10, 20, 30, 45, or 60 mg per 
animal. The 45-mg and 60-mg groups of mice 
were teated (without concurrent vehicle con­
trol&) after completion of the rest of the studies. 

Animals were housed five per cage and received 
water and feed ad libitum. Details of animal 
maintenance are preaented in Table 4. The rats 
and mice were obaer...-ed twice per day and were 
weighed on days 0, 7, and 14 (rats) or days 1, 7, 
and 15 (mice). Necropsies were performed on all 
animals. Tissues examined are listed in Table 4. 

THIRTEEN-WEEK STUDIES 

Thirteen-week studies were conducted to evalu­
ate the cumulative toxicity of 2-chloroethanol 
and to determine the doses to be used in the 2­
year studies. 

Four-week-old male and female F344/N rats 
were obtained from Harlan Industries, Indiana­
polis, Indiana, and 3-week-old male and female 
Swiss CD-1 mice were received from Charles 
River Breeding Laboratories, Portage, Michi­
gan. Rats and mice were observed for 3 weeks 
before the studies began. Rats and mice were 
housed five per cage in polycarbonate cages. 
Diets consisting of Purina Lab Chow® and water 
(acidified with hydrochloric acid to pH 2.5 for 
bacterial control) were available ad libitum. 
Further experimental details are summarized in 
Table 4. 

Groups of 10 rats of each sex were given dermal 
applications of 2-chloroethanol (0, 62, 125, 250, 
500, or 1,000 mglkg) in 80% ethanol in water, 5 
days per week for 13 weeks. Groups of 10 mice of 
each sex received 0, 5, 10, 20, 30, or 45 mg per 
animal on the same schedule. 

Rats were checked two times per day, and mice 
were checked once per day; moribund animals 
were killed. Clinical examinations were per­
formed and animal weights recorded once per 
week. 

At the end of the 13-week studies, survivors 
were killed. Necropsies were performed on all 
animals, except those excessively autolyzed or 
cannibalized. Tissues and groups examined are 
listed in Table 4. 

TWO· YEAR STUDIES 

Study Design 

Groups of 50 rats of each sex were administered 
0, 50, or 100 mglkg 2-chloroethanol in 70% 
ethanol in water by dermal application, 15 days 
per week for 103 weeks. Groups of 50 mice of 
each sex were administered 0, 7.5, or 115 mg 2­
chloroethanol in 70% ethanol in water by dermal 
application, 5 days per week for 104 weeks. 
Additional groups of 50 untreated mice of each 
sex were also included. 
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TABLE 4. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE DERMAL STUDIES 
OF I·CHLOROETHANOL 

Slnlle·Administration Studies Fourteen-Day Studies Thirteen-Week Studies Two·Year Studies 

EXPERIMENTAL DESIGN 

Teadnl Laboratory 

Litton Bionetica,lnc. 

Sl&e ofTeat Groups 

Rltl-·2·8 males, 2-9 
females; mice ..5 of 
eacheex 

no... 
Rlta--7.5,15, 20,30, 
40,60,80,100,119 
(mal• only), 239, or 
479 m.g; mice..10,14.7, 
21.5, 31.6, 46.4, or 
68.1 mg 2-chloroethanol 
(undiluted or in 80~ 
ethanol in water) by 
dermal application; 
doee vol: rata--0.05· 
0.4 ml; mice--0.1 ml 

Date ofFirst Dose 

Rlta--712t-7129n7: 
mice..2J14-2/16n7 

Date of Laat Dose 

N/A 

Duration ofDoaln1 

Sincledoee 

Litton Bionetica,lnc. 

5 ofeach eex and species 

Rlts--0, 20, 30, 40, 60, 
or 80 mg; mice--0, 2.5, 5, 
10, 20, 30, 45, or 80 mg 
2-chloroethanol in 80~ 
ethanol in water by 
dermal application; 
dose vol: 0.1 ml 

Rlta--11/1n7; mice·· 
3123n7, 3129n7 (60 mg>, 
415n7 (45 mg) 

Rlta--11114177; mice·· 
415n7, 4/1Bn7 (45 mg) 

14 coneecutive days 

Type and Frequency ofObservation 

Rlta--obeerved 1·2 h 
and 4 h after dOling on 
d 1 ancl1 X d there· 
after; weiched on 
ell, 7,ancl14; 
mic:e-weichedond 1, 
8,aad 14 

Obeerved 2 X d; rats·· 
weighed on d 0, 7,14; mice·· 
weighedond 1, 7,and 15 

NHI'OpiJ' and HlatoiOifc Ezaminatlolf 

NecroJ181 performed on 
allanimall 

Necropsy performed on 
all animall; the followinc 
tilaues were eumined 
grouly; grou leaions; akin; 
mandibular lymph node; 
mammary gland; salivary 
gland; thigh muscle; 

Litton Bionetics,lnc. 

10 ofeach sex and species 

Rlts--0, 62, 125,250, 
500, or 1,000 mglkg; 
mice--0, 5, 10, 20, 30, 
or 45 mg 2-chloroethanol 
in 80~ ethanol in water 
by dermal application; 
dose vol: rats--0.2 ml; 
mice--0.1 ml; inter· 
scapular dosing area 
was clipped weekly 

Rlts--1/9n8; mice--6121n7 

Rlts--4/Tn8; mice--9/16n7 

5dlwk for 13 wk 

Rlts--clinically examined 
1 X wk; body weight 
measured 1 X wk; mice·· 
obeerved 2 x d; body 
weight measured 1 X wk; 
obeerved 1·2 hand 4 h 
after dosing on d 1, and 
1 X d thereafter 

Necropsy performed on 
all animall; the following 
tilaues were examined 
for vehicle control and 
1,000 mglkg group rats, 
and vehicle control, 20, 
30, and 45 mg group mice, 

Litton Bionetics, Inc. 

50 of each sex and species 

Rlts--0, 50, or 100 mglkg; 
mice-·0, 7.5, or 15 mg 
2-chloroethanol in 70~ 
ethanol in water by dermal 
application; dose vol: male 
rats--0.22 ml; female 
rats--0.18 ml; mice--0.10 ml; 
interscapular dosing area 
was clipped weekly 

Rlts--2/8/80; mice--1129/80 

Rlts-·1129/82; mice--1125/82 

Rlts-·5 dlwk for 103 wk; 
mice-·5 dlwk for 104 wk 

Observed 2 X d; clinical 
exam, palpation 1 X mo; 
weighed 1 X wk for 13 wk, 
then 1 X mo thereafter 

Necropsy performed on 
all animala; histopath 
exam performed on the 
following tilauea of all 
animala: groaalesions 
and tiaaue maaaes: blood 
smear; mandibular and 
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TABLE 4. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE DERMAL STUDIES 
OF J.CHLOROETHANOL (Continued) 

Single-Administration Studies Fourteen-Day Studies Thirteen·Week Studies Two·Year Studies 

Necropsy and Histologic Ezamlnation (Continued) 

sciatic nerve; sternebrae, 
(including marrow); 
costochondral junction 
(rib); thymus; larynx; 
trachea; lungs and 
bronchi; tiuue maues; 
adrenalglanda; urinary 
bladder; regional lymph 
nodes; ileum; colon; cecum; 
rectum; mesenteric 
lymph node; liver; 
pancreaa; spleen; kidneys; 
seminal vesicles/prostate/ 
testes or ovaries/uterus; 
no hiatopath exam 

ANIMALS AND ANIMAL MAINTENANCE 

Species 

F344/N rats; Swiu Same as single-administra· 
Webster mice tion studies 

Animal Source 

Rats--Frederick Cancer Charles River Breeding 
Research Center Laboratories (Portage, Ml) 
(Frederick, MD>; 
mice--Charles River 
Breeding Laboratories 
(Portage, Ml) 

Time Held Before Start ofTest 

Rats·-1 wit; miee·-3 wit 4wlt 

Age When Placed on Study 

Rate-·6·9 wk; mice-·6 wk Rats-·8 wk; mice-·7 wk 

Age When Killed 

Rats--8-11 wk; mice--8 wk Rats-·10 wk; mice-·9 wk 

Necropsy Dates 

Rats--814-8/12!17; Rats--11/15n7: 
mice--2fl8n7 mice--416n7, 4119n7 

and all animals that died mesenteric lymph nodes; 
before the end of the study: salivary gland; sternebrae 
groulesions and tiuue (including marrow); thyroid 
masses; mesenteric and gland; parathyroids; colon; 
cervical lymph nodes; liver; urinary bladder; 
salivary gland; sternebrae prostate/testes/seminal 
(including marrow); ve1icle1 or ovaries/uterus; 
thyroid gland; parathyroid•; lungs and mainltem bronchi; 
small intestine; colon; skin (dosed and undosed 
liver; prostate/testes or sites); cecum; thigh muscle; 
ovaries/uterus; lungs and brain; costochondral june· 
mainstem bronchi; mam· tion, rib; larynx; nasal cavi· 
mary gland; heart; esoph· ty; heart; esophagus; 
agus; stomach; brain; stomach; thymus; trachea; 
thymus; trachea; pancreas; pancreas; spleen; kidney1; 
spleen; kidneys; adrenal adrenal glands; pituitary 
glands; skin; urinary bladder; gland; mammary gland; 
pituitary gland; gallbladder duodenum; ileum; jejunum; 
(mice only); in addition, sciatic nerve; rectum; gall­
pancreal,lunp, and large bladder (mice); spinal cord (if 
intestine were examined neurologic sims were 
histopathologically in present); eyes (ifgrouly 
all groups of dosed rats abnormal) 

F344/N rats; Same as 13-week studies 
Swiu CD-1 mice 

Rats--Harlan Industries Charles River Breeding 
<Indianapolis, IN); Laboratories 
mice--Charles River (Portage, Ml) 
Breeding Laboratories 
<Portage, Ml) 

Rats--20 d; mice-·3 wk Rats-·2 wk; mice-·3 wk 

Rats-·7 wk; mice-·6 wk Rats-·7 wk; mice-·6 wk 

Rats--20 wk; mice--20 wk Rats--112 wit; mice--111 wit 

Rats--411o-4111ns; Rats--2/8-2/11/82; 
mice--9/19n7 mice--2/1-213/82 
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TABLE 4. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE DERMAL STUDIES 
OF 2-CHLOROETHANOL (Continued) 

Single-Administration Studies Fourteen-Day Studies Thirteen-Week Studies Two-Year Studies 

ANIMALS AND ANIMAL MAINTENANCE (Continued) 

Method of Distribution 

So that average cage 
weights were approxi­
mately equal 

Feed 

Purina Lab Chow• 
(Ralston Purina Co., 
St. Louis, MO); ad 
libitum 

Bedding 

Ab-sorb-Dri• 

(Williams Feed and 

Bedding, Gaithersburg,) 

MD) 


Water 

Tap water acidified 
with hydrochloric acid 
to pH 2.5, provided 
ad libitum 

Cages 

Polycarbonate (Lab 
Products, Inc., Garfield 
and Rochelle Pk, NJ, 
and Hazelton Systems, 
Aberdeen, MD) 

Cage Filters 

Nonwoven polyester 
(Snow Filtration, 
Cincinnati, OH) 

Animals per Cqe 

Rats--2; mice--5 

Cage Rotation 

None 

Same as single-administra­
tion studies 

Same as single-administra­
tion studies 

Same as single-administra­
tion studies 

Same as single-administra­
tion studies 

Same as single-administra­
tion studies 

Same as single-adminis~ra­
tion studies 

5 

None 

Same as single-administra­
tion studies 

Same as single-administra­
tion studies 

Same as single-administra­
tion studies 

Same as single-administra­
tion studies 

Same as single-administra­
tion studies 

Same as single-administra­
tion studies 

5 

None 

Assigned to cages according 
to a table of random 
numbers; then cages 
assigned to groups accord­
ing to another table of 
random numbers 

NIH 07 Open Formula Rat 
and Mouse Ration 
Pellets (Ziegler Bros., 
Gardners, PAl; ad libitum 

Ab-sorb-Dri• 

(Williams Feed and Bedding, 

Gaithersburg, MD) before 

9/23/81; Sani-chips (P.J. 

Murphy Forest Products, 

Rochelle Pk, NJ) thereafter 


Same as single-administra­

tion studies 


Same as single-administra­

tion studies 


Same as single-administra­

tion studies 


5 

None 
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TABLE 4. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE DERMAL STUDIES 
OF 2-CHLOROETHANOL (Continued) 

Single-Administration Studies Fourteen-Day Studies Thirteen-Week Studies Two·Year Studies 

ANIMALS AND ANIMAL MAINTENANCE (Continued) 

Animal Room Environment 

Rats..fluorescent light Fluorescent light 
12 hid; temp ..23"± 2"C; 12 hid; temp: 23" ± 2" C; 
hum--30%-70%; mice .. hum.. 30%-70%; room air 
fluorescent light 8 hid; changes not reported 
temp..22"± 1"C; 
hum..30%-70%; 
12-15 room air changes/h 

Other Chemicals on Test in Same Room 

Rats--no record; None 
mice..none 

CHEMISTRY 

Lot Numbers Used 

A3X A3X 

Date oflnitial Use ofSubsequent Lots 

N/A 

Supplier 

Eastman Kodak 
(Rochester, NY) 

CHEMICAL/VEHICLE 

Preparation 

Chemical was dissolved 
in 80% ethanol; solu­
tions were mixed in 
screwcapped test tubes 
and hand shaken 

Maximum Storage Time 

2d 

Storage Conditions 

Room temp within 
dosing hood in 
animal room 

N/A 

Same as single-administra­
tion studies 

Same as single-administra­
tion studies 

2wk 

Same as single-administra· 
tion studies 

Fluorescent light 12 hid; 
hum.. 30%-70%; 
air changes not stated; 
temp..23"± 2"C; 

Rats..no record; 
mice..none 

A3X 

N/A 

Same as single-administra­
tion studies 

Same as single-administra­
tion studies 

Rats.. l wk; mice ..2 wk 

Same as single-administra­
tion studies 

Fluorescent light 12 hid; 
temp..23"± 1"C; 
hum..30%-70% 
(Appendix Ml; 
12-15 room air changeslh 

None 

A3X,C742 

December 1980 

Eastman Kodak 
(Rochester, NY); 
Fisher Scientific Co. 
<St. Louis, MO) 

Appropriate amounts of 
2-chloroethanol were 
added to prelabeled, clean, 
and dry 100-ml graduated 
cylinders with stoppers; 
solutions were adjusted 
with 70% ethanol to final 
volumes of75 ml and 
mixed by inversion until 
uniform 

2wk 

Room temp 
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II. MATERIALS AND METHODS 


Source and Specifications ofTest Animals 

The male and female F344/N rats used in these 
studies were produced under strict barrier con­
ditions at Charles River Breeding Laboratories 
(Portage, Michigan) under a contract to the Car­
cinogenesis Program. Breeding starts for the 
foundation colony at the production facility 
originated at the National Institutes of Health 
Repository. Animals shipped for testing were 
progeny of defined microflora-associated parents 
that were transferred from isolators to barrier­
maintained rooms. The male and female 
Crl:CD®-1(1CR)BR Swiss mice used in these 
studies were obtained from Charles River Breed­
ing Laboratories, Portage, Michigan, from their 
cesarean-originated, barrier-sustained produc­
tion colony. Rats were shipped to the testing 
laboratory at 5 weeks of age, and mice at 3 
weeks. The rats were quarantined at the testing 
facility for 2 weeks, and the mice for 3 weeks. 
Thereafter, a complete necropsy was performed 
on five animals of each sex and species to assess 
their health status. The rats were placed on 
study at 7 weeks of age, and the mice at 6 weeks. 
The health of the animals was monitored during 
the course of the study according to the protocols 
of the NTP Sentinel Animal Program (Appendix 
K). 

Animal Maintenance 

Rats and mice were housed five per cage in 
polycarbonate cages. Feed and water (acidified 
with hydrochloric acid to pH 2.5 for bacterial 
control) were available ad libitum. Details of 
animal maintenance are summarized in Table 4. 

Clinical Examinations and Pathology 

All animals were observed two times. Clinical 
signs were recorded once per month. Body 
weights by cage were recorded once per week for 
the first 13 weeks of the study and once per 
month thereafter. Mean body weights were 
calculated for each group. Moribund animals 
were killed, as were animals that survived to the 
end of the study. Necropsies were performed on 
all animals, including those found dead unless 
they were excessively autolyzed or can.nibalized. 
Thus, the number of animals from which 
particular organs or tissues· were examined 

microscopically varies and is not necessarily 
equal to number of animals that were placed on 
study in each group. 

Examinations for grossly visible lesions were 
performed on major tissues or organs. Tissues 
were preserved in 10% neutral buffered 
formalin, embedded in paraffin, sectioned, and 
stained with hematoxylin and eosin. Tissues 
examined microscopically are listed in Table 4. 

When the pathology examination was com­
pleted, the slides, individual animal data rec­
ords, and summary tables were sent to an in­
dependent quality assurance laboratory. Indi­
vidual animal records and tables were compared 
for accuracy, slides and tissue counts were veri­
fied, and histotechnique was evaluated. All tu­
mor diagnoses, all target tissues, and all tissues 
from a randomly selected 10% of the animals 
were evaluated by a quality assurance patholo­
gist. Slides of all target tissues and those about 
which the original and quality assurance 
pathologists disagreed were submitted to the 
Chairperson of the Pathology Working Group 
(PWG) for evaluation. Representative coded 
slides selected by the Chairperson were re­
viewed by PWG pathologists, who reached a con­
sensus and compared their findings with the 
original and quality assurance diagnoses. When 
diagnostic differences were found, the PWG sent 
the appropriate slides and comments to the 
original pathologist for review. This procedure 
has been described, in part, by Maronpot and 
Boorman (1982) and Boorman et al. (1985). The 
final diagnoses represent a consensus of con­
tractor pathologists and the NTP Pathology 
Working Group. 

Nonneoplastic lesions are not examined rou­
tinely by the quality assurance pathologist or 
the PWG. Certain nonneoplastic findings are re­
viewed by the quality assurance pathologist and 
the PWG if they are considered part of the toxic 
response to a chemical or if they are deemed of 
special interest. 

Statistical Methods 

Data Recording: Data on this experiment were 
recorded in the Carcinogenesis Bioassay Data 
System (Linhart et al., 1974). The data elements 
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II. MATERIALS AND METHODS 


include descriptive information on the 
chemicals, animals, experimental design, 
survival, body weight, and individual pathologic 
results, as recommended by the International 
Union Against Cancer (Berenblum, 1969). 

Survival Analyses: The probability of survival 
was estimated by the product-limit procedure of 
Kaplan and Meier (1958) and is presented in the 
form of graphs. Animals were censored from the 
survival analyses at the time they were found 
dead of other than natural causes or were found 
to be missing; animals dying from natural 
causes were not 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) life table test for 
a dose-related trend. All reported P values for 
the survival analysis are two-sided. 

Calculation of Incidence: The incidence of neo­
plastic or nonneoplastic lesions is given as the 
ratio of the number of animals bearing such le­
sions at a specific anatomic site to the number of 
animals in which that site was examined. In 
most instances, the denominators include only 
those animals for which the site was examined 
histologically. However, when macroscopic ex­
amination 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 number of animals on which 
necropsies were performed. 

Analysis of Tumor Incidence: Three statistical 
methods are used to analyze tumor incidence 
data. The two that adjust for intercurrent mor­
tality employ the classical method for combining 
contingency tables developed by Mantel and 
Haenszel (1959). Tests of significance included 
pairwise comparisons of high dose and low dose 
groups with vehicle controls and tests for overall 
dose-response trends. 

For studies in which compound administration 
has little effect on survival, the results of the 
three alternative analyses will generally be 
similar. When differing results are obtained by 
the three methods, the final interpretation of the 
data will depend on the extent to which the tu­
mor under consideration is regarded as being the 

cause of death. All reported P values for tumor 
analyses are one-sided. 

Life Table Analyses--The first method of analy­
sis assumed that all tumors of a given type ob­
served in animals dying before the end of the 
study were "fatal"; i.e., they either directly or in­
directly caused the death of the animal. Ac­
cording to this approach, the proportions of 
tumor-bearing animals in the dosed and vehicle 
control groups were compared at each point in 
time at which an animal died with a tumor of 
interest. The denominators of these proportions 
were the total number of animals at risk in each 
group. These results, including the data from 
animals killed at the end of the study, were then 
combined by the Mantel-Haenszel method to 
obtain an overall P value. This method of ad­
justing for intercurrent mortality is the life table 
method of Cox (1972) and ofTarone (1975). 

Incidental Tumor Analyses--The second method 
of analysis assumed that all tumors of a given 
type observed in animals that died before the 
end of the study were "incidental"; i.e., they 
were merely observed at necropsy in animals dy­
ing of an unrelated cause. According to this ap­
proach, the proportions of tumor-bearing ani­
mals in dosed and vehicle control groups were 
compared in each of five time intervals: weeks 
0-52, weeks 53-78, weeks 79-92, week 93 to the 
week before the terminal-kill period, and the 
terminal-kill period. The denominators of these 
proportions were the number of animals on 
which necropsies were actually performed 
during the time interval. The individual time 
interval comparisons were then combined by the 
previously described method to obtain a single 
overall result. (See Haseman, 1984, for the com­
putational details of both methods.) 

Unadjusted Analyses--Primarily, survival-ad­
justed methods are used to evaluate tumor inci­
dence. In addition, the results of the Fisher 
exact test for pairwise comparisons and the 
Cochran-Armitage linear trend test (Armitage, 
1971; Gart et al., 1979) are given in the appendix 
containing the analyses of primary tumor inci­
dence. These two tests are based on the overall 
proportion of tumor-bearing animals and do not 
adjust for survival differences. 
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III. RESULTS 


RATS 

SINGLE-ADMINISTRATION STUDIES 
FOURTEEN-DAY STUDIES 
THIRTEEN-WEEK STUDIES 
TWO-YEAR STUDIES 

Body Weights and Clinical Signs 

Survival 

Pathology and Statistical Analyses of Results 

MICE 

SINGLE-ADMINISTRATION STUDIES 


FOURTEEN-DAY STUDIES 


THIRTEEN-WEEK STUDIES 

TWO-YEAR STUDIES 


Body Weights and Clinical Signs 
Survival 
Pathology and Statistical Analyses of Results 
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III. RESULTS: RATS 


SINGLE-ADMINISTRATION STUDIES 

All male rats that received 80 mg or more and Finney, 1964). For male rats, the steepness of 
all female rats that received 239 mg or more the dose-response curve did not permit a formal 
were dead within 4 hours (Table 5). All deaths LD5o value (14-day) estimate; the value is 
in other groups also occurred within 4 hours of between 60 mg/rat (no deaths) and 80 mg/rat 
dosing. For female rats, the LDso value (14-day) (100% mortality). 
was estimated to be 58.6 mg/rat (probit analysis; 

TABLE 5. SURVIVAL AND MEAN BODY WEIGHTS OF RATS IN THE SINGLE-ADMINISTRATION 

DERMAL STUDIES OF 2-CHLOROETHANOL 


mg 
Dose 

mg/kg(a) 
Survival 

(b) Initial 
Mean Bod~ Weights !grams! 

Day14 Change 

MALE 

7.5 
15 
20 
30 
40 
60 
80 

100 
119 
239 
479 

38 
96 

118 
180 
235 
331 
473 
588 
856 

1,552 
2,957 

2/2 
2/2 
5/5 
2/2 
5/5 
8/8 
0/5 
0/5 
0/2 
012 
0/2 

198 
156 
170 
167 
170 
181 
169 
170 
139 
154 
162 

240 
200 
183 
212 
178 
190 

+ 42 
+ 44 
+ 13 
+ 45 
+ 8 
+ 9 

FEMALE 

7.5 
15 
20 
30 
40 
60 
80 

100 
239 
479 

55 
103 
139 
222 
284 
426 
563 
704 

1,853 
3,713 

2/2 
2/2 
5/5 
2/2 
2/5 
5/9 
2/5 
1/5 
0/2 
0/2 

136 
145 
144 
135 
141 
141 
142 
142 
129 
129 

158 
167 
157 
160 
154 
154 
130 
167 

+ 22 
+ 22 
+ 13 
+ 25 
+ 13 
+ 13 
- 12 
+ 25 

(a) Day 1 dose based on initial group mean body weight 
(b) Number surviving/number initially in the group. All deaths occurred within 4 hours of dosing. 
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III. RESULTS: RATS 


FOURTEEN-DAY STUDIES 

Three rats died: a male that received 80 mg and 
two females that received 60 mg (Table 6). One 
of the females that died had cranial blood clots. 
In both the male and female rat studies, body 
weights for vehicle control and dosed animals 
were comparable at the end of the 14-day dosing 
period. Doses for the 13-week studies were set 
on the basis of mortality observed in the single-

administration and 14-day studies. For the 13­
week studies, doses were based on milligrams 
per kilogram (Table 7) rather than on milli­
grams per animal; the doses shown in Tables 5 
and 6 are shown both as milligrams per animal 
(actual doses) and as milligrams per kilogram 
for comparative purposes. 

TABLE 8. SURVIVAL AND MEAN BODY WEIGHTS OF RATS IN THE FOURTEEN-DAY DERMAL 
STUDIES OF 2-CHLOROETHANOL 

Relative 
Relative Weight 

Dose Survival Mean Body Weights (grams) Weight Change 
mg mg/kg(a) (b) Initial (c) Final Change (percent) (percent) 

MALE 

(d)O 
20 
30 
40 
60 
80 

0 
114. 
172 
226 
339 
4.42 

5/5 
5/5 
5/5 
5/5 
5/5 

(e) 415 

172.6 ± 6.8 215.2 ± 8.4. 
175.2 ± 5.8 216.4 ± 5.9 
173.8 ± 7.8 216.2 ± 9.7 
177.2 ± 11.0 213.2 ± 9.8 
177.2 ± 10.4 217.4 ± 10.3 
181.0 ± 6.0 221.3 ± 11.5 

+4.2.6 ± 4.0 
+41.2 ± 4.3 
+42.4 ± 12.2 
+36.0 ± 6.6 
+40.2 ± 7.7 
+40.3 ± 5.5 

100.5 
100.5 
99.1 

100.9 
102.8 

96.7 
99.5 
84.5 
94.4 
94.6 

FEMALE 

(f)O 
20 
30 
40 
60 

0 
14.7 
222 
313 
451 

5/5 
5/5 
5/5 
5/5 

(f) 3/5 

127.8 ± 
136.6 ± 
135.0 ± 
127.6 ± 
133.4 ± 

2.5 145.8 ± 
6.6 149.6 ± 
5.5 145.2 ± 
4.6 144.2 ± 
4.5 144.0 ± 

4.8 
5.4 
2.9 
3.8 
4.6 

+18.0 ± 
+14.0 ± 
+10.2 ± 
+16.6 ± 
+10.6 ± 

7.0 
4.4 
3.0 
4.5 
4.2 

102.7 
99.3 
98.6 
98.6 

77.8 
56.7 
92.2 
58.9 

80 611 5/5 131.2 ± 4.0 144.6 ± 4.0 +13.4 ± 1.5 99.3 74.4 

(a) Day 1 dose based on initial mean body weight 
(b) Number surviving/number per group 
(c) Initial body weight based on all animals in group. Subsequent calculations are based on those animals surviving to the 
end of the study. 
(d) Vehicle control 
(e) Day of death: 1 
(f) Day of death: 1, 3 
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III. RESULTS: RATS 


THIRTEEN-WEEK STUDIES 

All rats of each sex that received 1,000 mg/kg 
died (Table 7). One male and three female rats 
that received 250 mg/kg and 8/10 males and 8/10 
females that received 500 mg/kg also died. Most 
of the compound-related deaths occurred during 
the first week of dosing. There were no dose­
related trends in body weight changes during 
the studies. 

The incidences of pancreatic acinar cell vacuolar 

change and pulmonary congestion were dose 
related (Table 8). Pulmonary congestion and 
edema occurred exclusively in animals that died 
or that were killed when moribund. 

Dose Selection Rationale: Based on mortality as 
well as on the incidences of pancreatic changes 
in the 250-1,000 mg/kg groups, the doses 
selected for the rats for the 2-year studies were 
50 and 100 mg/kg. 

TABLE 7. SURVIVAL AND MEAN BODY WEIGHTS OF RATS IN THE THIRTEEN-WEEK DERMAL 
STUDIES OF 2-CHLOROETHANOL 

Mean Bodi Weights ~grams~ Final Weight Relative 
Dose Survival (a) Initial Final Change to Vehicle Controls 

(mg/kg) (percent) 

MALE 

(blO 
62 

125 
250 
500 

1,000 

10/10 
10/10 
10/10 

(c) 9/10 
(d) 2/10 
(e) 0110 

139 
138 
139 
138 
139 
136 

287 
291 
282 
300 
265 

148 
153 
143 
162 
126 

101.4 
98.3 

104.5 
92.3 

FEMALE 

(b)O 
62 

125 
250 
500 

1,000 

10/10 
10/10 
10/10 

(f) 7/10 
(f) 2/10 
(f) 0110 

105 
106 
106 
106 
105 
105 

172 
172 
169 
173 
171 

67 
66 
63 
67 
66 

100 
98.3 

100.6 
99.4 

(a) Number surviving/number in group 
(b) Vehicle control 
(c) Week of death: 1 
(d)Weekofdeath: 1,1, 1, 1, 1,4,5, 10 
(e) Week of death: 1, 1, 1, 1, 1, 1, 1, 3, 3,4 
(f) Week of death for all: 1 
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TABLE 8. INCIDENCES OF PANCREATIC ACINAR CELL VACUOLAR CHANGE AND 
PULMONARY CONGESTION IN RATS IN THE THIRTEEN·WEEK DERMAL STUDIES 

OF I·CHLOROETHANOL 

Acinar Cell Pulmonary 

Chan1e Con1e1tlon 


MALE 

0 
62 

126 
260 
600 

1,000 

FEMALE 

0 
62 

125 
250 
500 

1,000 

0/10 
0/10 
0/10 
1110 
8/10 
8/10 

0/10 
0/10 
1/10 
2/10 
7/10 
9/10 

0/10 
0/10 
0/10 
1/10 
7110 
7110 

0/10 
0/10 
0110 
1/10 
7/10 
7/10 

TWO· YEAR STUDIES 

Body Weights and Clinical Signs 

Throughout the studies, mean body weights of 
dosed and vehicle control rats of each sex were 
comparable (Table 9 and Figure 1). An unex­
plained deviation from the anticipated growth 
pattern occurred in all groups of male rats from 
approximately week 30 to week 45. Examina­
tion of original weight data, balance calibration 
records, clinical observation records, and murine 

virus antibody patterns provided no adequate 
explanation of this weight gain pattern. No 
compound-related clinical signs were observed. 

Serologic analysis of blood samples from the sen­
tinel animals showed evidence of Sendai virus 
infection (Appendix K). Animal room environ­
ment records (temperature and relative humidi­
ty) during the 2-year studies are summarized in 
AppendixM. 
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TABLE 9. MEAN BODY WEIGHTS AND SURVIVAL OF RATS IN THE TWO·YEAR DERMAL STUDIES 
OF 2-CHLOROETHANOL 

Weeks Vehicle Control 50 mlllkll 
on Study Av. Wt. No. of Av. Wt. Wt. (percent No. or 

(grams) Survivors (grams) of veh controls) Survivors 

100mll/kg
Av. Wt. Wt.(percent No. or 
(grams) of veb controls) Survivors 

MALE 

0 170 50 171 101 50 169 99 50 
1 200 50 199 100 50 196 98 50 
2 209 50 212 101 50 207 99 50 
3 243 50 236 97 50 217 89 50 
4 241 50 236 98 50 224 93 50 
5 260 50 251 97 50 241 93 50 
6 268 50 262 98 50 251 94 50 
7 287 50 285 99 50 277 97 50 
8 298 50 294 99 50 290 97 50 
9 308 50 324 105 50 302 98 50 

10 316 50 313 99 50 310 98 50 
11 326 50 323 99 50 319 98 50 
12 333 50 329 99 50 330 99 50 
13 338 50 335 99 50 335 99 50 
16 353 50 348 99 50 347 98 50 
20 367 50 366 100 50 363 99 50 
24 378 50 374 99 50 372 98 50 
28 377 50 379 101 50 378 100 50 
32 380 50 383 101 50 379 100 50 
36 373 50 382 102 50 377 101 50 
40 360 50 365 101 50 364 101 49 
44 400 50 402 101 50 410 103 49 
48 421 50 423 100 50 435 103 49 
52 432 50 440 102 50 441 102 49 
56 451 50 454 101 50 457 101 49 
60 464 50 465 100 50 466 100 49 
64 469 50 471 100 49 471 100 49 
68 473 50 475 100 49 475 100 49 
72 473 50 482 102 48 477 101 49 
76 477 50 486 102 48 482 101 49 
80 474 46 485 102 48 479 101 48 
84 467 45 483 103 45 473 101 48 
88 448 44 482 108 43 478 107 47 
92 476 41 478 100 42 481 101 44 
96 474 39 472 100 40 470 99 42 

100 469 38 466 99 38 463 99 38 
104 466 33 459 98 37 457 98 36 

FEMALE 

0 118 50 121 103 50 122 103 50 
1 133 50 136 102 50 139 105 50 
2 143 50 146 102 50 150 105 50 
3 153 50 144 94 50 154 101 50 
4 159 50 165 104 50 166 104 50 
5 170 50 171 101 50 175 103 50 
6 175 50 179 102 50 181 103 50 
7 174 50 183 105 50 185 106 50 
8 184 50 190 103 50 194 105 50 
9 186 50 190 102 50 191 103 50 

10 188 50 192 102 50 103 501~4
11 195 50 198 102 50 1 9 102 50 
12 199 50 201 101 50 201 101 50 
13 200 50 203 102 50 204 102 50 

210 50 213 101 50 214 102 50 
~ 216 50 217 100 50 219 101 50 
24 226 50 227 100 50 230 102 50 
28 235 50 233 99 50 239 102 50 
32 50 240 100 50 242 101 50 
36 iU 50 244 100 50 246 101 50 
40 247 50 100 50 246 100 50 
44 255 50 i~ 100 50 257 101 50 
48 260 50 100 50 265 102 5025352 260 50 26 101 50 259 100 50 
56 267 50 271 101 50 273 102 50 
60 276 50 278 101 50 282 102 50 
64 283 50 280 99 50 288 102 50 
68 291 50 290 100 50 297 102 50 
72 304 50 299 98 48 307 101 49 
76 309 50 310 100 46 310 100 47 
80 314 50 316 101 45 319 102 45 
84 320 49 318 99 45 323 101 45 
88 324 49 325 100 45 326 101 45 
92 324 48 325 100 45 325 100 43 
96 325 44 326 100 44 325 100 43 

100 330 43 327 99 41 326 99 42 
104 329 42 329 100 39 327 99 38 
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III. RESULTS: RATS 


Survival 

Estimates of the probabilities of the survival of 
male and female rats administered 2-chloro­
ethanol at the doses of these studies and those of 
the vehicle controls are shown by the Kaplan 
and Meier curves in Figure 2. No significant dif­
ferences in survival were observed between any 
groups of either sex (Table 10). 

Pathology and Statistical Analyses of 
Results 

This section describes significant or noteworthy 
changes in the incidences of rats with neoplastic 

or nonneoplastic lesions of skin, pituitary gland, 
and eye. Histopathologic findings on neoplasms 
in rats are summarized in Appendix A (Tables 
Aland A2); Appendix A (Tables A3 and A4) also 
gives the survival and tumor status for individ­
ual male and female rats. Findings on nonneo­
plastic lesions are summarized in Appendix C 
(Tables Cl and C2). Appendix E (Tables El and 
E2) contains the statistical analyses of those pri­
mary tumors that occurred with an incidence of 
at least 5% in one of the three groups. The sta­
tistical analyses used are discussed in Chapter II 
(Statistical Methods) and Appendix E (foot­
notes). 

TABLE 10. SURVIVAL OF RATS IN THE TWO-YEAR DERMAL STUDIES OF 2-CHLOROETHANOL 

Vehicle Control 50mg!kg 100 mg/kg 

MALE(a) 

Animals initially in study 50 50 50 
Nonaccidental deaths before termination (b) 16 13 13 
Killed at termination 33 37 36 
Died during termination period 1 0 1 
Survival P values (c) 0.555 0.694 0.626 

FEMALE(a) 

Animals initially in study 50 50 50 
Nonaccidental deaths before termination (b) 8 11 11 
Killed at termination 42 39 38 
Died during termination period 0 0 1 
Survival P values (c) 0.494 0.583 0.548 

(a) Terminal kill period: weeks 104-105 
(b) Includes animals killed in a moribund condition 
(c) The result ofthe life table trend test is in the vehicle control colwnn, and the results of the life table pairwise comparisons 
with the vehicle controls are in the dosed colwnns. 
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III. RESULTS: RATS 


Skin: The incidence of male rats with papillo­
mas (squamous cell or unspecified) of the skin 
was significant by the trend tests, but the inci­
dences in the dosed groups were not significantly 
greater than that in the vehicle controls, and the 
combined incidence of male rats with either 
papillomas or carcinomas was not statistically 
significant (Table 11). None of these papillomas 

appeared at the site of dermal application. 
Papillomas were not diagnosed in female rats. 
These papillomas were not life threatening; all 
the affected animals survived at least until week 
102 of the studies. The earliest time to tumor in 
the high dose male rat group was for a nasal skin 
lesion noted at month 15. This lesion later was 
diagnosed as a papilloma. 

TABLE 11. ANALYSIS OF SKIN TUMORS IN MALE RATS IN THE TWO-YEAR DERMAL STUDY OF 
2-CHLOROETHANOL (a) 

Vehicle Control ISOmg/k1 lOOmglkg 

Papilloma 
Overall Rates 1/50(2%) 0/50 (0%) 6/50(12%) 
Adjusted Rates 
Terminal Rates 

2.9% 
1134 (3%) 

0.0% 
0/37 (0%) 

15.8% 
5/37 (14%) 

Life Table Tests P=0.020 P=0.483N P=0.073 
Incidental Tumor Tests P=0.022 P=0.483N P=0.077 

Carcinoma 
Overall Rates 2/50(4%) 1/50 (2%) 0/50 (0%) 

Papilloma or Carcinoma 
Overall Rates 3/50 (6%) 1/50 (2%) 6/50 (12%) 
Adjusted Rates 8.3% 2.7% 115.8% 
Terminal Rates 2/34(6%) 1/37 (3%) 5/37 <14%) 
Life Table Teats P=0.184 P=0.287N P=0.283 
Incidental Tumor Tests P=O.l96 P=0.303N P=0.297 

(a) The statiatical analyses used are discussed in Chapter II <Statistical Methods) and Appendix E (footnotes). 
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III. RESULTS: RATS 


Pituitary Gland: Adenomas and adenomas or 
carcinomas (combined) of the pituitary gland 
occurred in female rats with significant positive 
trends by life table analysis (Table 12). The in­
cidence of adenomas in the high dose group was 
significantly greater than that in the vehicle 
controls (life table analysis); the incidence of 
adenomas or carcinomas (combined) in the dosed 
groups was not significantly greater than that in 
the vehicle controls. The majority of these ade­
nomas and carcinomas were found at terminal 
kill. All but one of the vehicle control animals in 
which these tumors were found lived to terminal 
kill; the earliest time to tumor in the dosed 
animals was reduced (low dose, 69 weeks; high 
dose, 71 weeks). 

NTP has no adequate historical control animal 

tumor data base for F344/N rats receiving a test 
compound by dermal application. For all labora­
tories in the NTP, as of March 1983, the follow­
ing historical data are available for pituitary 
gland adenomas in female F344/N rats: 

Corn oil gavage controls: 

382/1,042 (37%); range: 17%-55% 


Untreated controls: 

995/2,262 (44%); range: 18%-70% 


At Litton Bionetics, Inc., the historical incidence 
of this tumor was the following: 

Corn oil gavage controls: 

66/149 (44%); range: 36%-50% 


Untreated controls: 

1111245 (45%); range: 42%-52% 


TABLE 12. ANALYSIS OF PITUITARY GLAND LESIONS IN FEMALE RATS IN THE TWO-YEAR 
DERMAL STUDY OF 2-CHLOROETHANOL 

Vehicle Control 50mg/kg 100mg/kg 

Focal Hyperplasia 
Overall Rates 7/50 (14%) 5/49 (10%) 7/50(14%) 

Adenoma 
Overall Rates 19/50 (38%) 24149 (49%) 29/50(58%) 
Adjusted Rates 
Terminal Rates 

44.2% 
18/42 (43%) 

52.9% 
18/39 (46%) 

61.4% 
21139 (54%) 

Life Table Tests P=0.022 P=0.148 P=0.025 
Incidental Tumor Tests P=0.084 P=0.416 P=O.l03 

Carcinoma 
Overall Rates 4150 (8'lf>) 1/49 (2%) 1/50 (2%) 
Adjusted Rates 9.5% 2.3% 2.6% 
Terminal Rates 4142 (10%) 0139 (0%) 1139(3%) 
Life Table Tests P=O.ll7N P=0.200N P=0.202N 
Incidental Tumor Tests P=0.104N P=0.158N P=0.202N 

Adenoma or Carcinoma (a) 
Overall Rates 22/50 (44%) 25149 (51%) 30/50(60%) 
Adjusted Rates 
Terminal Rates 

51.2% 
21142(50%) 

54.0% 
18139 (46%) 

63.6% 
22/39(56%) 

Life Table Testa P=0.049 P=0.252 P=0.052 
Incidental Tumor Testa P=0.167 P=0.565N P=0.188 

(a) In the male rats, the corresponding overall rates for vehicle control and dosed animals were: 15/50 (30%), 13/48 (26%), 
16149 (33%). 
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III. RESULTS: RATS 


Eye: The incidences of cataracts and atrophy in controls were on the top two rows of the rack for 
vehicle control male and female rats were the entire test period. Light intensity in the 
notably greater than those in the dosed groups study room was not measured. 
(Table 13). Both the male and female vehicle 

TABLE 13. ANALYSIS Or OCULAR LESIONS IN RATS IN THE TWO·YEAR DERMAL STUDIES 
. Or I·CHLOROJ:THANOL 

Vehicle Control IJOmllkl lOOml/kl 

MALE 

Cataracts 
Atrophy 

FEMALE 

115/150(39") 
21/50(42") 

2/150 (4") 
3/50 (6") 

2/150 (4") 
15/50 (10") 

Cataracts 
Atrophy 

13/50 ( 26") 
17/50(34") 

2/50 (4") 
3/50 (6") 

3/50 
3/50 

(6") 
(6") 
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III. RESULTS: MICE 


SINGLE-ADMINISTRATION STUDIES 

All mice that received 68.1 mg died. Other (Finney, 1964). There was a dose-related reduc­
deaths are tabulated in Table 14. The LDso (14­ tion in body weight gains for both male and fe­
day) value was estimated to be 33.1 mg for males male mice. 
and 41.3 mg for females by probit analysis 

TABLE 14. SURVIVAL AND MEAN BODY WEIGHTS OF MICE IN THE SINGLE·ADMINISTRATION 
DERMAL STUDIES OF 2-CHLOROETHANOL 

Don Survival Mean Bodx WelKhta <nam•> 
m1 mi/kl(a) (b) Initial Day14 Chanae 

MALE 

10.0 
14.7 
2U 
31.8 
46.4 
68.1 

FEMALE 

10.0 
14.7 
21.5 
31.6 
46.4 
68.1 

410 
544 
808 

1,239 
1,785 

439 
634 
995 

1,417 
2,178 

5/5 
5/5 
5/5 

(c) 2/5 
(d) 1/5 
{e)0/5 

5/5 
5/5 
5/5 

(()3/5 
(g)3/5 
(e)0/5 

24.4 
27.0 
28.6 
25.5 
26.0 

22.8 
23.2 
21.6 
22.3 
21.3 

29.0 
29.0 
28.4 
27.5 
27.0 

25.0 
25.6 
23.4 
24.0 
22.7 

+4.6 
+2.0 
+1.8 
+2.0 
+1.0 

+2.2 
+2.4 
+1.8 
+1.7 
+1.4 

(a) Day 1 dote bated on initial group average body weight 
(b) Number aurvivinrtnumber initially in the group 
(c) Day ofdeath: 1,1, 2 
(d)Dayofdeath: 1,1,1,2 
(e) Day ofdeath ofall: 1 
(f) Day ofdeath: 1, 4 
(g) Day ofdeath: 1, 3 
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III. RESULTS: MICE 


FOURTEEN-DAY STUDIES 

All the mice that received 60 mg died (Table 15). of dosed and vehicle control mice were com­
Three of five males and 3/5 females that received parable; however, the male mice that received 
45 mg also died. All deaths occurred during the 45 mg lost weight. No compound-related effects 
first 2 days of dosing. Final mean body weights were observed at necropsy. 

TABLE 15. SURVIVAL AND MEAN BODY WEIGHTS OF MICE IN THE FOURTEEN-DAY DERMAL 
STUDIES OF 1-CHLOROETHANOL 

Dose Survival Mean Bod! Wel1hts ~m:amsl Final Weight Relative 
mg mg/kg(a) (b) Initial (c) Final Change to Vehicle Controls 

(percent) 

MALE 

(d)O 0 515 27.5 ± 1.9 29.5 ± 2.5 +2.0 ± 0.7 
2.5 92 515 27.1 ± 2.0 28.1 ± 2.2 +1.0 ± 0.6 95.3 
5.0 174 515 28.6 ± 2.0 31.1 ± 2.1 +2.5 ± 1.0 105.4 

10 
20 
30 

(e)45 
(e)60 

377 
741 

1,095 
1,411 

515 
5/5 
5/5 

<02/5 
(g)0/5 

26.5 ± 1.2 
27.0 ± 1.5 
27.4 ± 1.9 
31.9 ± 3.9 
27.5 ± 2.1 

29.0 ± 1.7 
29.3 ± 1.1 
30.0 ± 1.6 
30.6 ± 1.4 

+2.5 ± 0.7 
+2.3 ± 0.4 
+2.6 ± 1.2 
-1.3 ± 1.2 

98.3 
99.3 

101.7 

FEMALE 

(d)O 
2.5 
5.0 

0 
109 
225 

5/5 
5/5 
515 

22.8 ± 2.3 
22.9 ± 1.4 
22.2 ± 1.4 

23.4 ± 2.1 
23.2 ± 2.0 
23.2 ± 1.3 

+0.6 ± 0.5 
+0.3 ± 1.1 
+1.0 ± 0.4 

99.1 
99.1 

10 435 515 23.0 ± 2.7 23.6 ± 2.9 +0.6 ± 0.5 100.9 
20 
30 

(e)45 
(e)60 

847 
1,376 
1,875 

515 
5/5 

(h) 2/5 
(g)0/5 

23.6 ± 0.8 
21.8 ± 1.7 
23.7 ± 3.3 
22.2 ± 1.8 

23.6 ± 1.2 
23.9 ± 1.9 
24.3 ± 0.2 

0.0 ± 1.2 
+2.1 ±0.6 
+0.6 ± 2.5 

100.9 
102.1 
103.8 

(a) Day 1 dose based on initial average body weight 
(b) Number surviving/number per group 
(c) Based on all animals initially in the group. Subsequent calculations are based on those animals surviving to the end of 
the study. 
(d) Vehicle control 
(e) Groups tested without matched controls after studies with lower dose groups were completed. 
(f) Day of death: 1, 2, 2 
(g) Day of death for all: 1 
(h)Dayofdeath: 2,2,2 
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III. RESULTS: MICE 


THIRTEEN-WEEK STUDIES 

All the male mice that received 30 or 45 mg and 
1/10 male mice that received 20 mg died (Table 
16). Nine of 10 female mice that received 30 or 
45 mg and 3/10 that received 20 mg died. All 
these mice died within 3 days of the start of the 
studies. Mean body weights of dosed mice were 

·greater than those of the vehicle controls. 

Acute nephrosis was diagnosed in 1/1 male and 
1/3 female mice examined in the 30-mg groups 
and in 1/9 males in the 20-mg group. Pancreatic 
acinar cell necrosis was diagnosed in 213 female 
mice that received 30 mg. Hepatocellular fatty 
change was diagnosed in 111 male and in 213 
female mice that received 30 mg. 

Dose Selection Rationale: Based on mortality in 
the 30- and 45-mg groups and on the incidences 
of kidney, pancreatic, and liver lesions found in 

the 20- and 30-mg groups, doses selected for mice 
for the 2-year studies were 7.5 and 15 mg per 
application per mouse. 

TWO· YEAR STUDIES 

Body Weights and Clinical Signs 

Mean body weights of dosed male and female 
mice were somewhat lower than those of the 
vehicle controls throughout most of the study 
(Tables 17 and 18 and Figure 3). No compound­
related clinical signs were observed. 

Serologic analysis of blood samples from the 
sentinel animals showed evidence of Sendai 
virus, minute virus of mice (MVM), and mouse 
hepatitis virus (MHV) (Appendix K). Animal 
room environment records (temperature and 
relative humidity) during the 2-year studies are 
summarized in Appendix M. 

TABLE 18. SURVIVAL AND MEAN BODY WEIGHTS OF MICE IN THE THIRTEEN-WEEK DERMAL 
STUDIES OF 2-CHLOROETHANOL 

Mean Bodx Weights ~grams! Final Weltht Relative 
Dose Survival Initial Final Change to Vehicle Controls 

mt mglkg(a) (b) (percent) 

MALE 

(c)O 
5 

10 
20 
30 
45 

192 
385 
769 

1,154 
1,731 

10/10 
10/10 
10/10

(d) 9/10 
(d) 0/10 
(d)0/10 

26 
26 
26 
26 

35 
37 
38 
34 

+ 9 
+11 
+12 
+ 8 

105.7 
108.6 

97.1 

FEMALE 

(c)O 
5 

10 
20 
30 
45 

227 
455 
909 

1,304 
1,957 

10/10 
10/10 
10/10 

(d) 7/10 
(d) 1/10 
(d) 1/10 

22 
22 
22 
22 
23 
23 

28 
28 
29 
30 
31 
40 

+ 6 
+6 
+ 7 
+ 8 
+ 8 
+17 

0 
103.6 
107.1 
110.7 
142.9 

(a) Based on initial mean body weight 
(b) Number surviving/number in group 
(c) Vehicle control 
(d)Weekofdeath: 1 
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TABLE 17. MEAN BODY WEIGHTS AND SURVIVAL OF MALE MICE IN THE TWO·YEAR DERMAL 
STUDY OF 2·CHLOROETHANOL 

Weeks on Control 7.5mg 15mg 
Study Av.Wt. No. of Av. Wt. Wt. (percent No. of Av. Wt. Wt.(percent No. of 

(grams) Survivors (grams) of controls) (a) Survivors (grams) ofcontrols)(a) Survivors 

UNTREATED 

0 28.8 50 29.7 103 50 29.2 101 50 
1 30.7 50 30.6 100 50 30.0 98 43 
2 32.6 50 31.5 97 50 29.4 90 43 
3 34.1 50 32.9 96 50 33.1 97 43 
4 34.7 50 33.6 97 50 33.8 97 43 
5 35.4 50 34.3 97 50 34.5 97 43 
8 38.2 50 35.0 97 50 35.3 98 43 
7 38.5 50 35.4 97 50 35.8 98 43 
8 38.7 50 35.8 98 50 38.0 98 43 
9 87.1 50 38.5 98 50 37.5 101 43 

10 38.5 50 37.4 97 50 37.7 98 43 
ll 89.0 50 38.1 98 50 38.2 98 43 
12 88.7 49 37.8 98 50 38.1 98 43 
13 39.4 49 39.0 99 50 39.2 99 43 
16 40.3 49 39.4 98 50 39.8 98 43 
20 41.8 49 41.4 100 49 40.8 98 43 
24 43.3 49 42.3 98 49 42.3 98 43 
28 43.2 49 41.7 97 49 41.5 98 43 
32 43.9 49 42.0 98 49 42.8 97 42 
38 44.8 49 42.7 95 49 43.0 98 42 
40 44.9 49 43.6 97 47 43.8 98 42 
44 45.1 49 43.7 97 47 42.7 95 40 
48 42.9 49 43.2 101 48 41.7 97 40 
52 45.3 48 45.0 99 46 45.4 100 38 
56 44.7 47 44.0 98 45 45.2 101 38 
80 43.0 45 43.7 102 45 45.3 105 38 
64 44.5 44 44.1 99 45 45.0 101 38 
68 45.8 40 45.0 99 43 45.7 100 37 
72 45.3 39 45.8 101 41 48.0 102 38 
78 46.8 38 45.9 98 35 45.3 97 32 
80 47.3 35 45.6 96 33 48.1 97 so 
64 48.8 31 45.4 97 32 43.5 93 28 
88 46.8 30 45.3 97 30 45.4 97 27 
92 45.9 28 44.7 97 25 44.3 97 25 
98 45.0 27 43.5 97 23 43.2 96 21 

100 44.3 25 43.3 98 20 41.5 94 20 
104 44.0 24 43.3 98 16 42.0 95 12 

VEHICLE 

0 29.2 50 29.7 102 50 29.2 100 50 
1 30.8 50 30.6 101 50 30.0 99 43 
2 81.3 50 31.5 101 50 29.4 94 43 
3 31.5 50 32.9 104 50 33.1 105 43 
4 33.5 50 38.8 100 50 33.6 100 43 
5 34.5 50 34.3 99 50 34.5 100 43 
6 35.5 50 35.0 99 50 35.3 99 43 
7 35.8 50 35.4 99 50 35.8 100 43 
8 38.4 50 35.8 98 50 36.0 99 ·IS 
9 38.9 50 36.5 99 50 37.5 102 43 

10 37.9 50 37.4 99 50 37.7 99 43 
ll 38.4 50 38.1 99 50 38.2 99 43 
12 38.5 50 37.8 98 50 38.1 99 43 
13 39.5 50 39.0 99 50 39.2 99 43 
16 40.5 50 39.4 97 50 39.6 98 43 
20 42.1 50 41.4 98 49 40.8 97 43 
24 43.7 50 42.3 97 49 42.3 97 43 
28 43.2 50 41.7 97 49 41.5 98 43 
32 44.3 50 42.0 95 49 42.8 96 42 
36 44.6 50 . 42.7 98 49 43.0 96 42 
40 45.3 50 43.6 98 47 43.8 97 42 
44 46.8 49 43.7 93 47 42.7 91 40 
48 44.2 48 43.2 98 46 41.7 94 40 
52 46.7 48 45.0 96 46 45.4 97 38 
56 45.8 48 44.0 96 45 45.2 99 38 
60 45.5 47 43.7 96 45 45.3 100 38 
64 45.9 47 44.1 96 45 45.0 98 38 
68 46.7 46 45.0 96 43 45.7 98 37 
72 47.0 46 45.8 97 41 46.0 98 36 
76 47.5 44 45.9 97 35 45.3 95 32 
80 47.4 41 45.6 96 33 46.1 97 30 
64 47.5 38 45.4 96 32 43.5 92 28 
88 46.5 37 45.3 97 30 45.4 98 27 
92 45.9 33 44.7 97 25 44.3 97 25 
96 44.3 32 43.5 98 23 43.2 98 21 

100 43.6 31 43.3 99 20 41.5 95 20 
104 43.6 28 43.3 99 16 42.0 96 12 

(a) Mean body weights of dosed groups are compared with untreated control or vehicle control mice. 

2-Chloroethanol, NTP TR 275 48 



TABLE 18. MEAN BODY WEIGHTS AND SURVIVAL OF FEMALE MICE IN THE TWO-YEAR DERMAL 
STUDY OF 2-CHLOROETHANOL 

Weeks on Control 7.5mg Umg
Study Av.Wt. No. of Av. Wt. Wt. (percent No. of Av. Wt. Wt. (percent No. of 

(grams) Survivors (grams) ofcontrols) (a) Survivors (grams) of controls) (a) Survivors 

UNTREATED 

0 24.0 50 24.3 101 50 23.8 99 50 
1 24.4 50 23.8 98 50 23.7 97 49 
2 25.7 50 24.9 97 50 24.8 96 49 
3 26.8 50 25.7 96 50 25.5 95 49 
4 27.0 50 26.1 97 50 2M 95 49 
5 27.8 50 30.0 108 50 26.7 96 49 
6 28.2 50 27.5 98 50 28.0 99 49 
7 29.6 50 27.6 93 50 28.1 95 48 
8 29.5 50 28.0 95 50 29.2 99 48 
9 30.1 50 28.9 96 50 28.3 94 48 

10 30.8 50 29.6 97 50 29.5 96 48 
ll 31.4 50 29.5 94 50 29.7 95 48 
12 31.0 50 29.9 96 50 29.7 96 48 
13 31.8 50 30.3 95 50 31.0 97 48 
18 32.7 50 31.6 97 50 31.7 97 48 
20 35.0 50 33.9 97 49 32.7 93 48 
24 38.3 50 33.7 93 49 34.0 94 48 
28 35.7 50 33.3 93 49 33.0 92 47 
32 37.7 50 34.3 91 48 34.3 91 47 
36 38.1 50 34.6 91 48 35.2 92 47 
40 39.0 49 35.5 91 48 36.4 93 47 
44 39.8 48 36.4 92 47 36.6 92 47 
48 39.0 48 37.1 95 46 37.3 96 46 
52 41.0 47 37.8 92 45 38.5 94 48 
56 41.1 45 38.0 92 45 38.3 93 45 
60 41.0 45 38.1 93 45 38.4 94 45 
64 41.5 45 38.3 92 43 38.8 93 45 
68 41.9 45 38.4 92 42 38.8 93 42 
72 42.5 45 39.2 92 42 39.7 93 40 
76 44.0 44 39.7 90 41 40.5 92 37 
80 43.9 43 40.0 91 38 40.0 91 34 
84 43.8 38 40.4 92 36 39.8 91 38 
88 44.3 33 38.9 88 32 39.9 90 31 
92 43.6 32 38.0 87 31 39.0 89 30 
98 43.4 30 37.2 86 28 38.3 88 26 

100 42.0 30 35.3 84 21 38.5 87 22 
104 41.3 25 36.4 88 20 36.1 87 20 

VEHICLE 

0 24.1 50 24.3 101 50 23.8 99 50 
1 23.9 50 23.8 100 50 23.7 99 49 
2 25.0 50 24.9 100 50 24.8 99 49 
3 25.8 50 25.7 100 50 25.5 99 49 
4 25.8 50 26.1 101 50 2M 99 49 
5 27.0 50 30.0 111 50 26.7 99 49 
6 27.7 50 27.5 99 50 28.0 101 49 
7 27.8 50 27.6 99 50 28.1 101 48 
8 28.4 50 28.0 99 50 29.2 lOS 48 
9 28.5 50 28.9 101 50 28.3 99 48 

10 29.6 50 29.6 100 50 29.5 100 48 
11 29.9 50 29.5 99 50 29.7 99 48 
12 30.2 50 29.9 99 50 29.7 98 48 
13 31.1 50 30.3 97 50 31.0 100 48 
16 31.8 50 31.8 99 50 31.7 100 48 
20 33.4 50 33.9 101 49 32.7 98 48 
24 35.4 49 33.7 95 49 34.0 96 48 
28 34.4 48 33.3 97 49 33.0 96 47 
32 35.7 47 34.3 96 48 34.3 96 47 
38 38.4 47 34.6 90 48 3U 92 47 
40 38.2 47 35.5 93 48 36.4 95 47 
44 38.8 47 36.4 94 47 36.6 94 47 
48 38.4 46 37.1 97 46 37.3 97 46 
~2 39.8 43 37.8 9~ 45 38.5 97 46 
56 39.4 43 38.0 96 45 38.3 97 45 
60 40.1 43 38.1 9~ 45 38.4 96 45 
64 40.5 43 38.3 95 43 38.8 98 45 
68 41.6 40 38.4 92 42 38.8 93 42 
72 41.5 39 39.2 94 42 38.7 96 40 
76 42.9 39 39.7 93 41 40.5 94 37 
80 42.5 37 40.0 94 38 40.0 94 34 
84 42.8 35 40.4 94 36 39.8 93 33 
88 42.1 35 38.9 92 32 39.9 95 31 
92 41.2 38 38.0 92 31 39.0 95 30 
96 40.0 31 37.2 93 28 38.3 96 26 

100 39.3 29 35.3 90 21 36.5 93 22 
104 37.9 26 36.4 96 zo 36.1 95 20 

(a} Mean body weights of dosed groups are compared with untreated control or vehicle cont.rol mi~:e. 
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III. RESULTS: MICE 


Survival 

Estimates of the probabilities of survival of male 
and female mice administered 2-chloroethanol 
by dermal application at the doses of these stud­
ies are shown by the Kaplan and Meier curves in 
Figures 4 and 5. The survival of the low dose 
group of male mice was marginally lower than 
that of the vehicle controls (P=0.062). The sur­
vival of the high dose group of male mice was 
significantly lower than that of the vehicle con­
trols (P = 0.002; P = 0.023 ifseven high dose male 
mice that died in week 1 are censored) (Table 
19). Figure 5 shows the estimates of the proba­
bilities of survival of male mice (Kaplan and 
Meier curves) if these early-death animals are 
censored. All seven of these high dose male mice 
had inflammation at the site of dermal applica­
tion; five also had ulceration at the site of der­
mal application, and five had lung congestion, 
inflammation, or hemorrhage. As this was a 
toxic response and the early-death animals were 
not at risk, only the 43 survivors following week 1 

have been used for the statistical analysis of 
lesions in the high dose male mice. 

Pathology and Statistical Analyses of 
Results 

This section describes significant or noteworthy 
changes in the incidences of mice with neoplastic 
or nonneoplastic lesions in lung, hematopoietic 
system, integumentary system, and adrenal cor­
tex. Histopathologic findings on neoplasms in 
mice are summarized in Appendix B (Tables 81 
and 82); Appendix 8 (Tables 83 and 84) also 
gives the survival and tumor status for indivi­
dual male and female mice. Findings on nonneo­
plastic lesions are summarized in Appendix D 
(Tables Dl and 02). Appendix E (Tables E3 and 
E4) contains the statistical analyses of those pri­
mary tumors that occurred with an incidence of 
at least 5% in the vehicle controls or in either 
dosed group. The statistical analyses used are 
discussed in Chapter II (Statistical Methods) and 
Appendix E (footnotes). 

TABLE 19. SURVIVAL OF MICE IN THE TWO-YEAR DERMAL STUDIES OF 2-CHLOROETHANOL 

Control 
Untreated Vehicle 7.5mg 15mg 

MALE(a) 

Animals initially in study 
Nonaccidental deaths before termination (b) 
Accidentally killed 
Killed at termination 
Survival P values (c) 

FEMALE(a) 

Animals initially in study 

Nonaccidental deaths before termination (b) 

Killed at termination 

Survival P values (c) 


50 
25 

1 
24 

50 
26 
24 

50 
24 
0 

26 
0.022 

50 
24 
26 
0.302 

50 50 
32 38 

2 0 
16 12 
0.062 0.023 

50 50 
30 30 
20 20 
0.397 0.356 

(a) Terminal kill period: week 105 
(b) Includes animals killed in a moribund condition 
(c) The result of the life table trend test is in the vehicle control column, and the results of the life table pairwise 
comparisons with the vehicle controls are in the dosed columns. The P values given for male mice were obta1ned with the 
seven high dose deaths in week 1 censored. 
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III. RESULTS: MICE 


Lung: The incidence of low dose male mice with 
either alveolar/bronchiolar adenomas or carcino­
mas (combined) was significantly greater than 
that of the vehicle controls by the life table test; 
the incidence of these lesions was not dose rela­
ted (Table 20). Dosing of female mice with 
2-chloroethanol did not significantly alter the 

incidence of animals with alveolar/bronchiolar 
adenomas or carcinomas (combined). Ten of the 
18 low dose males with these neoplasms were 
animals that died before the end of the study. 
The remainder of the neoplasms were found at 
terminal kill. 

TABLE 20. ANALYSIS OF LUNG LESIONS IN MICE IN THE TWO-YEAR DERMAL STUDIES OF 
2-CHLOROETHANOL (a) 

Untreated Vehicle 
Control Control 7.5mg 15mg 

MALE 

Alveolar Epithelial Hyperplasia 
Overall Rates 2/50 (4%) 4/50(8%) 1150 (2%) 2/43 (5%) 

Alveolar/Bronchiolar Adenoma 
Overall Rates 6/50 (12%) 8/50 (16%) 10/50 (20%) 9/43 (21%) 
Adjusted Rates 
Terminal Rates 

25.0% 
6/24 (25%) 

26.0% 
4/26(15%) 

43.0% 
4/16 (25%) 

46.0% 
4112 (33%) 

Life Table Tests P=0.062 P=0.105 P=0.078 
Incidental Tumor Tests P=0.282 P=0.294 P=0.279 

Alveolar/Bronchiolar Carcinoma 
Overall Rates 4150 (8%) 6/50 (12%) 9150(18%) 3/43 (7%) 
Adjusted Rates 13.7% 18.1% 38.1% 16.6% 
Terminal Rates 2/24(8%) 3/26(12%) 4/16(25%) 1112 (8%) 
Life Table Tests P=0.501 P=0.095 P=0.587N 
Incidental Tumor Tests P=0.383N P=0.249 P=0.355N 

Alveolar/Bronchiolar Adenoma or Carcinoma 
Overall Rates 10/50 (20%) 14150(28%) 18/50 (36%) 11/43 (26%) 
Adjusted Rates 37.2% 40.9% 67.1% 55.7% 
Terminal Rates 8/24(33%) 7/26(27%) 8/16(50%) 5/12(42%) 
Life Table Tests P=0.132 P=0.029 P=0.196 
Incidental Tumor Tests P=0.528 P=0.155 P=0.579N 

FEMALE 

Alveolar/Bronchiolar Adenoma or Carcinoma 
Overall Rates 10/50 (20%) 9/50(18%) 10/49 (20%) 9/50 (18%) 

(a) The statistical analyses used are discussed in Chapter II (Statistical Methods) and Appendix E (footnotes). 
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III. RESULTS: MICE 


Hematopoietic System: The incidences of low 
dose male mice with either lymphomas or with 
lymphomas or leukemia (combined) were sig­
nificantly greater than those of the vehicle con­
trols by life table analysis (Table 21); these 
increases were not dose related. The incidences 

of dosed female mice with lymphomas or leuke­
mia (combined) were not significantly increased. 
With one exception, the lymphomas or leu­
kemias were found in vehicle control and low 
dose animals that died or were killed before the 
terminal kill. 

TABLE 21. ANAI.YSIS OF HEMATOPOIETIC SYSTEM TUMORS IN MICE IN THE TWO-YEAR 
DERMAL S'FUDIES OF 2-CHLOROETHANOL 

Untreated Vehicle 
Control Control 7.5mg 15mg 

MALE 

Lymphoma 
Overall Rates 3/50 (6%) 4150 (8%) 10/50 (20%) 2/43 (5%) 
Adjusted Rates 6.6% 11.2% 24.7% 5.0% 
Terminal Rates 0/24 (Q%) 1/26(4%) 0/16(0%) 0/12(0%) 
Life Table Tests P=0.525N P=0.044 P=0.538N 
Incidental Tumor Tests P=0.104N P=0.233 P=0.153N 

Leukemia 
Overall Rates 3/50 (6%) 2/50(4%) 4/50(8%) 2/43 (5%) 

Lymphoma or Leukemia 
Overall Rates 6/50 (12%) 6/50 (12%) 14/50 (28%) 4143(9%) 
Adjusted Rates 14.0% 14.9% 34.9% 9.9% 
Terminal Rates 0/24 !Oo/r•) 1/26 ( .~u;,; (J/16 :t)~~~·; !l/12 (0%) 

Life Table Tests P=0.505 P=0.022 P=0.583N 
Incidental Tumor Tests P=0.086N P=0.196 P=0.121N 

FEMALE 

Lymphoma or Leukemia 
Overall Rates 12/50(24%) 9/50 (18%) 15/50 (30%) 13/50 (26%) 
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Integumentary System: Fibromas, fibrosarco­
mas, or neurofibrosarcomas (combined) in male 
mice (vehicle control, 3/50; low dose, 0/50; high 
dose, 0/43) occurred with a significant negative 
trend (P=0.027, incidental tumor test); but the 
incidences in the dosed groups were not sig­
nificantly different from that in the vehicle con­
trols in pairwise comparisons. For the purpose 
of these analyses, "skin" is considered to be a 
combination of samples taken at the site at 
which 2-chloroethanol was administered and 
from other locations on the same animal. 

In male mice, dose-related increases were ob­
served in the incidences of inflammation at the 
site of dermal application (vehicle control, 7/50; 
low dose, 12/50; high dose, 18150). The incidence 
of ulceration also increased in dosed male mice 

(vehicle control, 1150; low dose, 3/50; high dose, 
8/50); all these ulcers occurred in male mice with 
inflammation at the site of dermal application. 
All seven males that died in the 1st week of the 
study had inflammation at the site of applica­
tion, and five also had ulceration. 

Adrenal Cortex: Adrenal cortical adenomas in 
male mice occurred with a significant positive 
trend; the incidence in the high dose group was 
significantly greater than that in the vehicle 
controls (Table 22) but was similar to that ob­
served in the untreated controls. An adrenal 
cortical adenoma was observed in 1149 untreated 
female mice; none was seen in any other group of 
female mice. All adrenal cortical neoplasms 
were found at terminal kill. 

TABLE 22. ANALYSIS OF ADRENAL CORTICAL LESIONS IN MALE MICE IN THE TWO-YEAR 
DERMAL STUDY OF 2-CHLOROETHANOL 

Untreated Vehicle 
Control Control 7.5mg 15mg 

Hyperplasia 
Overall Rates 4/48(8%) 2/48(4%) 3/49 (6%) 2/43 (4%) 

Adenoma 
Overall Rates 4/48(8%) 0/48(0%) 2/49(4%) 3/43 (7%) 
Adjusted Rates 8.3% 0.0% 12.5% 25.0% 
Terminal Rates 4/24 (17%) 0/26 (0%) 2/16 (13%) 3/12 (25%) 
Life Table Tests P=0.013 P=0.138 P=0.024 
Incidental Twnor Tests P=0.013 P=0.138 P=0.024 
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IV. DISCUSSION AND CONCLUSIONS 


The toxicologic and carcinogenic potential of 2­
chloroethanol was studied in F344/N rats and 
Swiss CD-1 mice by dermal application of the 
test chemical under the following conditions: (1) 
single-administration studies (14 days' observa­
tion): rats, 38-3,713 mglkg; mice, 410-2,178 
mglkg; (2) 14-day studies: rats, 0-611 mg/kg; 
mice, 0-1,875 mglkg; (3) 13-week studies (five 
doses per week): rats, 0, 62-1,000 mglkg; mice, 0, 
5-45 mgper animal (192-1,957 mglkg at week 1); 
(4) 2-year studies (five doses .per week): rats, 0, 
50, or 100 mglkg; mice, 0, 7.5, or 15 mg per ani­
mal (253-630 mglkg at week 1, 188-411 mglkg at 
week 100). 

In all studies, dose-related mortality usually oc­
curred within the 1st week. In the 2-year stud­
ies, survival of dosed and vehicle control rats 
and of dosed and vehicle control female mice 
were comparable. The survival of high dose 
male mice was significantly (P<0.005) lower 
than that of the vehicle controls; 7/50 (14%) of 
these animals died during the first 3 days .on 
study. All seven of these male mice had inflam­
mation at the site of dermal application; five also 
had ulcers at the site of dermal application, and 
five had lung congestion, inflammation, or hem­
orrhage. When the animals that died during 
week 1 are censored from the analysis, the sur­
vival of the high dose group of male mice re­
mains significantly (P<0.05) lower than that of 
the vehicle controls (Figures 4 and 5). 

Body weights of rats in the 13-week and 2-year 
studies and of mice in the 13-week studies were 
not affected by administration of 2-chloroetha­
nol. Mean body weights of dosed male and fe­
male mice were somewhat lower than those of 
the vehicle controls throughout most of the 2­
year studies. 

The survival and weight gain data suggest that 
both male and female F344/N rats could have 
tolerated a higher dose of 2-chloroethanol in the 
2-year studies. The dose-related increased mor­
tality in male mice suggests that the maximum 
effective dose was probably administered; fe­
male mice might have tolerated a higher dose of 
2-chloroethanol. Overall survival in all groups 
of mice was poor (Table 19). 

The lethal effects of 2-chloroethanol may be 
associated with a reduction from the steady­
state concentration of hepatic glutathione (GSH) 
resulting from the conjugation of GSH with 2­
chloroacetaldehyde, the enzymatic oxidation 
product of 2-chloroethanol. A single nonlethal 
(50% of the LD5o value) dose of 2-chloroethanol 
lowered the GSH content of female rat liver by 
about 80% after 2 hours (Johnson, 1965). 

Genetic Toxicology 

2-Chloroacetaldehyde alkylates DNA (Oesch 
and Doerjer, 1982), causes errors during in vitro 
DNA synthesis (Hall et al., 1981), and is muta­
genic in bacterial virus (Garro and Phillips, 
1980) and bacterial DNA transformation sys­
tems (Phillips et al., 1980). 2-Chloroacetalde­
hyde is weakly mutagenic and recombinogenic 
in yeast (Loprieno et al., 1977), is mutagenic in 
the fungus Aspergillus nidulans (Bignami et al., 
1980a,b) as well as in mammalian cell cultures 
(Huberman et al., 1975), and inhibits interferon 
induction when mouse embryo fibroblasts are 
challenged with Newcastle disease virus 
(Sonnenfeld et al., 1980). 2-Chloroacetaldehyde 
is more mutagenic in Salmonella than is the 
parent compound, 2-chloroethanol. The addition 
of liver S9 reduces the mutagenicity of 2-chloro­
acetaldehyde, possibly by oxidation to chloro­
acetic acid, which is not mutagenic in 
Salmonella (McCann et al., 1975; Bartsch et al., 
1980; Bignami et al., 1980b), E. coli (Mamber et 
al., 1983), or mammalian cells (Huberman et al., 
1975). Amacher and Turner (1982) reported, 
however, that chloroacetic acid may be weakly 
mutagenic in the mouse lymphoma assay in the 
presence of liver S9. 

In vivo studies in rats (Green and Hathway, 
1977; Rannug and Beije, 1979) showed that 2­
chloroacetaldehyde is conjugated with gluta­
thione by a glutathione S-epoxide transferase to 
produce a series of S-containing metabolites that 
are not mutagenic in Salmonella. Taken to­
gether, these results suggest that 2-chloro­
ethanol is a weak mutagen that is metabolized 
to 2-chloroacetaldehyde, a potent mutagen and 
alkylating agent. This metabolite then can be 
converted to 2-chloroacetic acid, which is not 
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mutagenic, or conjugated to glutathione to form 
a series of nonmutagenic S-conjugates. The de­
toxification of 2-chloroacetaldehyde could 
prevent the realization of any carcinogenic 
potential of2-ehloroethanol. The short-term test 
results for 2-chloroethanol (i.e., positive in bac­
teria but negative in a variety of eukaryote&, in­
cluding fungi, Drosophila, mammalian cells, and 
rodents) support this view. 

Toxicity and Carcinogenicity 

No compound-related signs of skin irritation 
were noted at the site of dermal application in 
rats or mice in the short-term studies. In the 2­
year studies, there were dose-related increases 
in the incidences of inflammation and ulceration 
at the site of application in male mice; all the ul­
cers were accompanied by inflammation. No 
similar effects were noted at the site of applica­
tion in female mice or in male and female rats, 
and no significant differences in incidences of 
neoplastic lesions were noted at the site of appli­
cation for rats or mice. Although the sensitivity 
of mouse skin to carcinogens varies with the 
stage of the hair growth cycle (Andreasen and 
Engelbreth-Holm, 1953; Berenblum et al., 1958; 
Borum, 1954), no information was found con­
cerning the permeability of the skin to chemicals 
as a function of the hair cycle. Species differ­
ences in the dermal absorption of chemicals have 
been discussed by Bock (1963, 1983). 

Male and female rats in the 13-week studies 
showed dose-related pancreatic acinar cell 
vacuolar changes at doses above 250 mglkg; sim­
ilar changes were seen in female mice that sur­
vived to the end of the 13-week studies. Acute 
nephrosis and hepatocellular fatty changes were 
noted in dosed male and female mice surviving 
to the end of the 13-week studies. Possible ef­
fects on the pancreas in rats and on the pan­
creas, kidney, and liver in mice were considered 
when doses for the 2-year studies were set. None 
of these sites was affected in rats or mice in the 
2-year studies. 

Mason et al. (1971) had reported an increased 
incidence of pituitary gland adenomas (7/100 
across all dose groups vs 1150 for control 
animals) in female Fischer 344 rats given 2­
chloroethanol (0.3-10 mglkg) by subcutaneous 

injection. In the present studies, pituitary gland 
adenomas occurred at an increased incidence in 
high dose female rats (Table 12). When 
adenomas and carcinomas were combined, a 
marginally significant (P=0.049) trend re­
mained, and the incidence in the high dose group 
showed a borderline (P=0.052) increase when 
compared with the vehicle controls by life table 
analysis. Although results in this report lend 
support to the conclusion of Mason et al. that 2­
chloroethanol may affect the female F344 rat 
pituitary gland, the results in themselves are 
considered to be inconclusive for the following 
reasons: (1) No dose-related pituitary gland 
hyperplastic response was seen (Appendix C, 
Table C2); (b) these tumors are considered to be 
a continuum of neoplastic lesions from ade­
nomas to carcinomas and are therefore properly 
combined for interpretation purposes; and (c) 
these tumors are not considered as life 
threatening and the use of the incidental tumor 
test is accordingly more appropriate than the life 
table test. No other increase in neoplasms was 
observed in rats. 

The incidence of alveolar/bronchiolar adenomas 
or carcinomas (combined) was significantly in­
creased (P = 0.029, life table test only) in low 
dose male mice. Considered separately, the inci­
dences of either alveolar/bronchiolar adenomas 
or carcinomas were not significantly increased. 
Doses employed in the present study (7.5 and 15 
mg per animal, dermal, 5 days per week) were 
considerably higher than those used by Hom­
burger (1968) (1.2 mg per animal, by intra­
venous injection, one time per month for 7 
months); Homburger reported an increase in the 
incidence of alveolar/bronchiolar adenomas in 
female CF-1 mice (5/18 vs a control rate of2118). 
The incidence of alveolar/bronchiolar adenomas 
or carcinomas (separate or combined) in male 
mice was similar in the high dose, vehicle con­
trol, and untreated control animals. In all 
groups of male mice, these tumors were found in 
both early-death animals and in terminal-kill 
animals. 

Lymphomas occurred with a marginally 
increased incidence in low dose (but not high 
dose) male mice when compared with vehicle 
{P=0.044) or untreated (P=0.048) controls by 
the life table test. The high dose animals had 
fewer lymphomas or leukemias than did the 
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vehicle and untreated controls. Almost all 
lymphomas and leukemias were found in ani­
mals of all groups that died during the course of 
the 2-year studies (Table 20). 

Adrenal cortical adenomas appeared in high 
dose male mice with a significantly increased in­
cidence when compared with the vehicle controls 
(0/48 vs 3/43) but not when compared with the 
untreated controls (4/48 vs 3/43). 

There were no statistically significant 
differences in tumor incidence between the 
vehicle and untreated control groups for male 
mice or for female mice. Consequently, these 
control groups were combined by sex and 
additional analyses carried out. When sta­
tistical comparisons were made relative to the 
pooled control groups, (1) the increased inci­
dences of alveolar/bronchiolar tumors and of 
malignant lymphoma in low dose male mice 
remained significant (P<0.05), whereas both of 
the corresponding high dose effects remained not 

significant; (2) the increased incidence of cortical 
adenoma of the adrenal gland in high dose male 
mice was no longer significant; and (3) combin­
ing the control groups revealed no other effects 
that influenced the overall interpretation of the 
data. 

The increased incidences of alveolar/bronchiolar 
tumors and malignant lymphoma in low dose 
male mice are suggestive of a possible response 
to dermal application of 2-chloroethanol; how­
ever, there was no dose-related trend for these 
tumor incidences (the low dose effects were sig­
nificant only by a life table test), and supporting 
evidence was not seen in female mice or in male 
and female rats. Thus, these increases were not 
considered to be compound related. 

Conclusions: Under the conditions of these 2­
year dermal studies, there was no euidence of 
carcinogenicity• of 2-chloroethanol for male and 
female F344/N rats given 50 or 100 mglkg per 
day or for male and female Swiss CD-1 mice 
given 7.5 or 15 mg per animal per day. 

•categories of evidence of carcinogenicity are defined in the Note to the Reader on page 2. 
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APPENDIX A 

SUMMARY OF THE INCIDENCE OF NEOPLASMS 

IN RATS IN THE TWO-YEAR DERMAL STUDIES OF 

2-CHLOROETHANOL 
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TABLE A1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE TWO-YEAR 
DERMAL STUDY OF 2-CHLOROETHANOL 

CONTROL (VEH) LOW DOSE HIGH DOSE 

ANIMALS INITIALLY IN STUDY 
ANIMALS NECROPSIED 
ANIMALS EXAMINED HISTOPATHOLOGICALLY 

50 
50 
50 

50 
50 
50 

50 
50 
50 

INTEGUMENTARY SYSTEM 
#SKIN PAINT SITE 

SQUAMOUS CELL CARCINOMA 
KERATOACANTHOMA 

•SKIN 
PAPILLOMA, NOS 
SQUAMOUS CELL PAPILLOMA 
SQUAMOUS CELL CARCINOMA 
BASAL-CELL TUMOR 
KERATOACANTHOMA 

•SUBCUT TISSUE 
FIBROMA 
FIBROSARCOMA 

(48) 
1 (2%) 

(50) 
1 (2%) 

1 (2%) 
1 (2%) 
1 (2%) 

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

(49) 

(50) 

1 (2%) 

3 (6%) 
(50) 

6 (12%) 
2 (4%) 

(49) 

1 (2%) 
(50) 

4 (8%) 
2 (4%) 

1 (2%) 
(50) 

1 (2%) 

RESPIRATORY SYSTEM 
#LUNG 

SQUAMOUS CELL CARCINOMA, METASTA 
ALVEOLAR/BRONCHIOLAR ADENOMA 
ALVEOLAR/BRONCHIOLAR CARCINOMA 
PHEOCHROMOCYTOMA, METASTATIC 
CARCINOSARCOMA, METASTATIC 

<49> 
1 (2%) 
1 (2%) 

(2%) 
(2%) 

(50) 

4 (8%) 

(50) 

1 (2%) 

HEMATOPOIETIC SYSTEM 
•MULTIPLE ORGANS 

MALIG. LYMPHOMA, LYMPHOCYTIC TYPE 
LEUKEMIA,MONONUCLEAR CELL 

#SPLEEN 
SARCOMA, NOS 

#MANDIBULAR L. NODE 
CARCINOSARCOMA, METASTATIC 

(50) 
1 (2%) 

11 (22%) 
(50) 

(49) 
1 (2%) 

(50) 

7 (14%) 
(50) 

2 (4%) 
(50) 

(50) 

12 (24%) 
(50) 

(49) 

CIRCULATORY SYSTEM 
•PULMONARY ARTERY 

C-CELL CARCINOMA, METASTATIC 
#SALIVARY GLAND 

(50) 

(50) 

(50) 
1 (2%) 

(49) 

(50) 

(50) 
ANGIOSARCOMA 1 (2%) 

DIGESTIVE SYSTEM 
#LIVER 

NEOPLASTIC NODULE 
(50) (50) 

3 (6%) 
(50) 

3 (6%) 
PHEOCHROMOCYTOMA, METASTATIC 

#DUODENUM 
ADENOCARCINOMA, NOS 

#JEJUNUM 

1 (2%) 
(50) 

(50) 

(47) 

(47) 

(49) 
1 (2%) 

(49) 
LEIOMYOSARCOMA 1 (2%) 

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

TRANSITIONAL-CELL CARCINOMA 1 (2%) 
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TABLE Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE TWO-YEAR 
DERMAL STUDY OF 2-CHLOROETHANOL (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

ENDOCRINE SYSTEM 
#PITUITARY 

CARCINOMA, NOS 
(50) 

3 (6,.) 
(48) 

2 (4,.) 
(49) 

1 (2,.) 
ADENOMA, NOS 

#ADRENAL 
CORTICAL ADENOMA 

12 (24,.) 
(50) 

1 (2,.) 

11 (23,.) 
(50) 

3 (6,.) 

15 (31,.) 
(50) 

1 (2,.) 
PHEOCHROMOCYTOMA 
PHEOCHROMOCYTOMA, MALIGNANT 

7 (14,.) 
1 (2,.) 

11 (22,.) 9 (18,.) 
2 (4,.) 

#ADRENAL MEDULLA 
PHEOCHROMOCYTOMA 

(50) 
1 (2,.) 

(50) 
2 (4,.) 

(50) 
1 (2,.) 

#THYROID 
FOLLICULAR-CELL ADENOMA 
FOLLICULAR-CELL CARCINOMA 

(49) 

2 (4,.) 

(49) 
1 (2,.) 
1 (2,.) 

(49) 

1 (2,.) 
C-CELL ADENOMA 
C-CELL CARCINOMA 

6 (12,.) 4 (8,.) 
1 (2,.) 

3 (6,.) 
1 (2,.) 

#PANCREATIC ISLETS (50) (50) (49) 
ISLET-CELLADENOMA 3 (6,.) 3 (6,.) 
ISLET-CELL CARCINOMA 1 (2,.) 1 (2,.) 

REPRODUCTIVE SYSTEM 
*MAMMARY GLAND 

PAPILLARY ADENOMA 
FIBROADENOMA 

(50) 

1 (2,.) 

(50) 
1 (2,.) 
1 (2,.) 

(50) 

1 (2,.) 
*PREPUTIAL GLAND 

CARCINOMA, NOS 
ADENOMA, NOS 

(50) 
1 (2,.) 
2 (4.) 

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

(50) 
2 (4,.) 
1 (2.) 

#PROSTATE (49) (49) (48) 
ADENOMA, NOS 1 (2,.) 

#TESTIS (50) (50) (50) 
INTERSTITIAL-CELL TUMOR 45 (90,.) 41 (82,.) 44 (88,.) 

NERVOUS SYSTEM 
NONE 

SPECIAL SENSE ORGANS 
*EAR CANAL 

CARCINOSARCOMA 
(50) 

1 (2,.) 
(50) (50) 

*ZYMBAL GLAND 
CARCINOMA, NOS 
ADENOMA, NOS 

(50) 
1 (2%) 

(50) (50) 
1 (2%) 
1 (2,.) 

MUSCULOSKELETAL SYSTEM 
NONE 

BODY CAVITIES 
*PERITONEUM 

MESOTHELIOMA, MALIGNANT 
(50) 

1 (2%) 
(50) (50) 

*MESENTERY 
MESOTHELIOMA, NOS 

(50) 
1 (2.) 

(50) (50) 

*TUNICA VAGINALIS 
MESOTHELIOMA, NOS 

(50) 
1 <2•> 

(50) (50) 
1 (2.) 
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TABLE Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE TWO-YEAR 
DERMAL STUDY OF 2-CHLOROETHANOL (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

ALL OTHER SYSTEMS 
*MULTIPLE ORGANS (50) (50) (50) 

MESOTHELIOMA, NOS (2%) 

ANIMAL DISPOSITION SUMMARY 
ANIMALS INITIALLY IN STUDY 50 50 50 

NATURAL DEATH 2 4 2 
MORIBUND SACRIFICE 15 9 12 
SCHEDULED SACRIFICE 
TERMINAL SACRIFICE 33 37 36 
DOSING ACCIDENT 
ACCIDENTALLY KILLED, NDA 
ACCIDENTALLY KILLED, NOS 
ANIMAL MISSING 
ANIMAL MISSEXED 
OTHER CASES 

TUMOR SUMMARY 
TOTAL ANIMALS WITH PRIMARY TUMORS** 50 

TOTAL PRIMARY TUMORS 115 
TOTAL ANIMALS WITH BENIGN TUMORS 49 

TOTAL BENIGN TUMORS 85 
TOTAL ANIMALS WITH MALIGNANT TUMORS 23 

TOTAL MAUGNANT TUMORS 28 
TOTAL ANIMALS WITH SECONDARY TUMORS## 3 

TOTAL SECONDARY TUMORS 5 
TOTAL ANIMALS WITH TUMORS UNCERTAIN· 

BENIGN OR MALIGNANT 1 
TOTAL UNCERTAIN TUMORS 2 

TOTAL ANIMALS WITH TUMORS UNCERTAIN­
PRIMARY OR METASTATIC 

TOTAL UNCERTAIN TUMORS 

49 
115 
48 
89 
21 
23 
1 
1 

3 
3 

48 
112 
48 
85 
20 
22 

4 
5 

• NUMBER OF ANIMALS NECROPSIED 
•• PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS 
#NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
##SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN 
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TABLE A2. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO-YEAR 
DERMAL STUDY OF 2-CHLOROETHANOL 

CONTROL (VEH) 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) 

TRICHOEPITHELIOMA 1 <2*> 
KERATOACANTHOMA 1 <2*> 

•SUBCUT TISSUE (50) (50) (50) 
SARCOMA, NOS 
FIBROMA 

1 (2*> 
2 (4*) 

RESPIRATORY SYSTEM 
#LUNG (50) (50) (48) 

ALVEOLAR/BRONCHIOLAR CARCINOMA 1 <2*> 1 (2*> 

HEMATOPOIETIC SYSTEM 
•MULTIPLE ORGANS (50) (50) (50) 

LEUKEMIA,MONONUCLEAR CELL 
#SPLEEN 

7 (14*> 
(50) 

7 (14*> 
(48) 

6 (12%) 
(50) 

LEUKEMIA,MONONUCLEAR CELL 1 (2*> 

CIRCULATORY SYSTEM 
•MULTIPLE ORGANS (50) (50) (50) 

ANGIOSARCOMA 1 <2*> 

DIGESTIVE SYSTEM 
•TONGUE (50) (50) (50) 

SQUAMOUS CELL CARCINOMA 
#LIVER (50) 

1 (2*> 
(50) (50) 

NEOPLASTIC NODULE 1 (2*> 2 (4%) 

URINARY SYSTEM 
NONE 

ENDOCRINE SYSTEM 
#PITUITARY (50) (49) (50) 

CARCINOMA, NOS 4 (8%) 1 (2%) 1 (2%) 
ADENOMA, NOS 

#ADRENAL 
19 (38*) 

(49) 
24 (49*) 

(50) 
29 (58*> 

(50) 
CORTICAL ADENOMA 
PHEOCHROMOCYTOMA 

1 (2*> 
3 (6*) 

2 (4%) 
3 (6*) 

2 <4*> 
3 (6*) 

PHEOCHROMOCYTOMA, MALIGNANT 
PHEOCHROMOCYTOMA, METASTATIC 

1 (2*> 1 (2*> 
1 (2*> 

GANGLIONEUROMA 1 (2%) 
#THYROID (49) (50) (49) 

FOLLICULAR-CELL ADENOMA 1 (2%) 
FOLLICULAR-CELL CARCINOMA 
C-CELL ADENOMA 
C-CELL CARCINOMA 

#PANCREATIC ISLETS 

2 (4*) 
1 (2%) 

(49) 

1 (2*> 
3 (6%) 

(49) 

4 (8*) 
1 (2*>

(50) 
ISLET-CELL ADENOMA 
ISLET-CELL CARCINOMA 

1 (2%) 3 (6%) 1 (2*> 
1 (2%) 
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TABLE AJ. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO·YEAR 
DERMAL STUDY OF 2-CHLOROETHANOL (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

REPRODUCTIVE SYSTEM 
•MAMMARY GLAND (50) (50) (150) 

ADENOCARCINOMA, NOS 
PAPILLARY ADENOMA 
CYSTADENOMA, NOS 
FIBROADENOMA 

•CLITORAL GLAND 
CARCINOMA, NOS 

3 (6'11) 
13 126'11) 

(50) 
1 (2'11) 

2 <•'~> 

3 (6'11) 
7 o•t~> 

(50) 

1 (2'11) 
a <6'~> 

11 (22'11) 
(50) 

ADENOMA, NOS 
#UTERUS (50) "(50) 

1 (2'11) 
(50) 

ENDOMETRIAL STROMAL POLYP 
ENDOMETRIAL STROMAL SARCOMA 

7 u•t~> 
1 (2'11) 

' • (8'11) 7 (1.'11) 
1 (2'11) 

#CERVIX UTERI (50) (50) (50) 
FIBROMA 1 (!'~) 

#UTERU~NDOMETRIUM (50) (50) (50) 
CARCINOMA, NOS 

#OVARY 
GRANULOSA-CELL TUMOR 

<•9> 
1 (2'11) 

(50) (50) 
1 (2'11) 

NERVOUS SYSTEM 
#BRAIN 

CARCINOMA, NOS, INVASIVE 
ASTROCYTOMA 

<•9> 
1 (2'11) 

(50) 
1 (2'11) 

(50) 

SPECIAL SENSE ORGANS 
•zyMBAL GLAND 

CARCINOMA, NOS 
ADENOMA, NOS 

(150) 
1 (2'11) 

(50) 

1 (2'11) 

(50) 

MUSCULOSKELETAL SYSTEM 
NONE 

BODY CAVITIES 
NONE 

ALL OTHER SYSTEMS 
•MULTIPLE ORGANS (50) (50) (50) 

PHEOCHROMOCYTOMA, METASTATIC 1 (2'11) 

ANIMAL DISPOSITION SUMMARY 
ANIMALS INITIALLY IN STUDY 50 50 50 

NATURAL DEATH 1 3 2 
MORIBUND SACRIFICE 7 8 10 
SCHEDULED SACRIFICE 
TERMINAL SACRIFICE 42 39 38 
DOSING ACCIDENT 
ACCIDENTALLY KILLED, NDA 
ACCIDENTALLY KILLED, NOS 
ANIMAL MISSING 
ANIMAL MISSEXED 
OTHER CASES 
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TABLE AI. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO-YEAR 
DERMAL STUDY OF 1-CHLOROETHANOL (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

TUMOR SUMMARY 
TOTAL ANIMALS WITH PRIMARY TUMORS•• 38 

TOTALPRIMARYTUMORS 70 
TOTAL ANIMALS WITH BENIGN TUMORS 32 

TOTAL BENIGN TUMORS 51 
TOTAL ANIMALS WITH MALIGNANT TUMORS 16 

TOTAL MALIGNANT TUMORS 18 
TOTAL ANIMALS WITH SECONDARY TUMORS## 

TOTAL SECONDARY TUMORS . 
TOTAL ANIMALS WITH TUMORS UNCERTAIN­

BENIGN OR MALIGNANT 1 
TOTAL UNCERTAIN TUMORS 1 

TOTAL ANIMALS WITH TUMORS UNCERTAIN­
PRIIIARY OR METASTATIC 

'l'9'1'AL UNCERTAIN TUMORS 

43 
72 
35 
53 
16 
17 
2 
2 

2 
2 

43 
76 
40 
64 
10 
11 

1 
1 

1 
1 

• NUMBER OF ANIMALS NECROPSIED 
•• PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS 
#NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
##SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN 
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TABU: .U. INDIVID11AL ANIMAL T11MOR PATHOLOGY OF MALE RATS IN THE TWO·YEAR DERMAL 
ST11DY OF J.CHLOROETHANOL: VEIUCU: CONTROL 

~ ~~~~~~~=~~~~E~~=~B~~~~~~~! 
IWIIUOK 

ITUJ)T 0~I ~ ~ ~ ~ !I ; ~ ~ ~ ~ ~ ~ ~ ~~ ~~ !I ~ ~ ~ ~ ~ ~ ~ ' ll4 fidODNTAif Sift& 
SlaA,.UUIIU + + + + + + + + + + + + - + + + + + + + + + + + + 
~.u....... 


+ + + + + + + + + + + + + + + + + + + + + + + + +
Papillo-. MOl 
~.Ucuaiuma lt 
IUal oeU t111Dor lt 
lteratouu.Uma X 

Submna-\1.­ + + + + + + + + + + + + + + + + + + + + + + + + +
J'ibroma lt 
J'ibi'OIMIOIU lt 

~'f:!Jiiff& + + + + + + + + + + + + + + + + + + + + - + + + +
X~otUCII'IIIIo-.mNatatic 

'fiOiarlltroulliolar WDOIU 
Pheoclaroaaoa,to-. matutatic X 
Clli'Ciaoureoma, IIINitl.iic X 

Trachea + + + -+ + - + + - - + + + + + + + + + + + + + + + 
-R&Di'OPOllfhd Bfstta 

Boaemarrow + + + + + + + + + + + + + + + + + + + + + + - + + 
+ + + + + + + + + + + + + + + + + + + + + + + + +t"*tude. + + + + + + + + + + + + + + + + + + + + - + + + +~... metaliaiic lt 

TbJ111111 + + + - + + + + + + + - - + + + + + + + + + + + + 
ClibO'LXTOif 818'1 illi 
Heart + + + + + + + + + + + + + + + + + + + + + + + + + 
blatSTIVi St8Tiii 
S.livary rlalld + + + + + + + + + + + + + + + + + + + + + + + + +

XAlllioarcoma 
Liver + + + + + + + + + + + + + + + + + + + + + + + + + 

Plleoclaro!IIOCytO-. metutatic X 
Biltdut + + + + + + + + + + + + + + + + + + + + + + + + + 
Gallbiaddtr 6 CODIIIICII bile duct N N N N N N N N N N N N N N N N N N N N N N N N N 
Pa11creu + + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + -· + + + + + + + + + + + + + + + + + + - + +E10p:r-
Storuc + + + ... + + + + + + + + + + + + + + + + + + + + +
Srull illtutillt + + + -1· + + + + + + + + + + + + + + + + + + + + +

Ltiomyourcoru
Larp i11te1tiae + + '+ + + + + + + + + + + + + + + + + + + + + + + 
OlUNXkf Sf8'1illi ... + +KicllltY + + + + + + + + + + + + + + + + + + + +

riury blacicltr + + + + + + + + + + + + + + + + + •+ 
+ 
+ + + + + + + 

-tN JXRII!RIN t S I it til 
PItuitary + + -1· + + + + + + + + + + + + + + + + + + + + + + 
Carcill0~08
AdiiiO... 01 X X lt lt X X X lt lt lt 

rta.al + + + + + + + + + + + + + + + + + + + + + + + + + 
Cortiaalldtaou 
Pheoclaroaaoa,tou l l 
Plltocll.roaaoa,to-. lll&liput X 

+ + + + + - + + + + + + + + + + + + + + + + + + +~~oeU carataou l l 
C•llldtaou para\llyroicl + + + + + - + + + + + + + + - - + 

l 
+ - X 

+ + + - + + pauraaticilltU + + + + + + + + + + + + + + + + + + + + + + + + +
W.t ..IIU.IIOIII& 
Illet .u cuaiuiU X 

KUbOetiVI SiliiJI 
rlalld 

J'ibi'HdaDOIU 
tltil 
lllteniitW otll t111

te 
Dor 

Adlao~roa 
putW/e~lld 

+ + + + + + + + + + + + N + + +'+ + + + N N + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + +
X X X X lt X X lt X l X lt X lt X lt X X X X X 
+ + + + + + + + + + + + + + + + + + + - + + + + + 

X
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

~..:'Hoa 
NDVOUI &tifU 
Bralll + + + + + + + + + + + + + + + + + + + + + + + + + 
IIlet\L iiNBi t.llii!Wll 
E.. N N + N N N N N + N N N N N N N N N N N N N N N N 

CaNIIIOUrcou X z)'lllbalrlud N N N N N N N N N N N N N N N N N N N N N N N N N 
C.NIIIO-. NOS X 

10Of CXVi'ffiS 
peritoac- 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

MeiOt Uou, lll&lipaat X 
TulliotY=Iil + + + + + + + + + + + + + + + + + + + + + + + + + 

MtiOtlle IU, NOS X
MIIIIIWI'f 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 

MeiOtulio-. NOS X 

t OfRU ililiD 
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 

Mal fU!I lympllo~ ~pi~~~ type 
uliif.l• o~ NOS 

X 
Ln&illlia, IIIODOIII!oll U ot I X X X l X X X X 

-
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WilDON 
STUDY 

+ + + + + + + + + + + + - + + + + + + + + + + + + 
X 

+ + + + + + + + + + + + + + + N + + + + + + + + + 
lt 

+ + + + + + + + + + ~ + + + + N + + + + + + + + + 
lt 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

X 

+ + + + + + + + + + + + + + + + + + + + + + + + -

TABLE Aa. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OJ' MALl: RATS: VEIUCLE CONTROL 
(Continued) 

TOTAL: 
TISSUIS 
Tt111018 

1 "' 1 
1 
1 

" RDIATOPOlifflC Siifik 
Boae marrow + + + + + + + + + + + + + + + + + + + + + + + + + 48 

8pW.a 
 + + + + + + + + + + + + + + + + + + + + + + + + + 50 

LJJ~~pb aodta 
 + + + + + + + + + + + + + + + + + + + + + + + + + 48 
c.m-raoma,llllltutatic 1 

87TIIJIDIII + + + + + + - + + - - - + - + + + - - + - - + - + 

ditOLXTOIY SYSTIR 
Heart + + + + + + + + + + + + + + + + + + + + + + + + + 

bldifi!Vi Sill EM 
+ + + + + + + + + + + + + + + + + + + + + + + + +S.llvary 1laacl 50 

ADpoaaraoma 1
Liver + + + + + + + + + + + + + + + + + + + + + + + + + 50 

PlleoehroiiiOC)'toma, metaatatic 1 
+ + + + + + + + + + + + + + + + + + + + + + + + +Bilad'IICit 50 

a.llbladAier 6 COIDIDOA bill d'IICit 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 '50 
+ + + + + + + + + + + + + + + + + + + + + + + + +Paacreae 50 


IIOP!Iuu 
 + + + + + + + + + + + + + + + + + + + + + + + + + 48 
8tomaoi + + + + + + + + + + + + + + + + + + + + + + + + + 50 so.Small latalltiaa + + + + + + + + + + + + + + + + + + + + + + + + + 

Lliomyoaeraoma 1X 
Larplatantaa + + + + + + + + + + + + + + + + + + + + + + + + '+ 50 

OIIRXfi ififiM 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

=blacldtr + + + + + + + + + + + + + + + + + - + + + + + + + 

ihW!itNI ifiid 
+ + + + + + + + + + + + + + + + + + + + + + + + +PlhitarJ 50 

X X X a 
11X lt~ 

Allnul + + + + + + + + + + + + + + + + + + + + + + + + + 50 
XConllllldtuma 1 

PUooluo..,..... X X I X I 
l'UooluoiiOIJ'Oma,llllllpaat 1 

.. 41+ + + + + + + + + + + + + + + + + + + + + + + + +Vn~ar nllnratuma I 
IX X X XC..llldt1101111 

Pan~Jroicl + + + + + + + + + - + + + + + + + + - + + 
+ + + + + + + + + + + + + + + + + + + + + + + + +Pucnatlo Illata 150 


Illn"'! adluma 
 lt lt lt s 
Ialnnl oaratuma 1 

DPiUbbtTIVt stttta 
Mammary rlaacl + + + + + + + + + + + + + + + + + + + + + + + + N 

FlbroacltiiOIIII X 
Ttltll + + + + + + +i • • i i i i i • • i i i i + i i i X X X X X X X Iatantltlalnll t11mor 
Prottata + + + + + + + + + + + + + + + + + + + + + + + + +

AdtaomaNOS
PnPlltlalloltto~lJiaacl N N N N N N N N N N N N N N N N N N N N N N N N N 

C&rolaoma NOI X 
Alleaoma, NOI X 

NtiVOUI IYITIII! 
Bnia + + + + + + + + + + + + + + + + + + + + + + + + + 50 

IPidAL IINII OitdXNI 
J:ar N N N N N N N N N N N N N N N + N N N N N N N N N 
·Oarataoaaraoma 

N N N N N N N N N N N N N N N N N N N N N N N N NZymb&lrlaacl
Caratuma, NOS 

lObi CXVftii& 
N N N N N N N N N N N N N N N N N N N N N N N N NPtrltoll,ll!ll •ao 

Meaotllllioma, maiiiUat 1 
Tuloa Y&IIAall• + + + + + + + + + + + + + + + + + + + + + + + + + '50

MtaothtUoma, NOS 
Mtlflltlry 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 •so 1 

Mteotulloma, NOS 1 

XLt lil'RI:I ifi'I'Dli 
N N N N N N N N N N N N N N N N N N N N N N N N NM11lllr.ll orpu, NOS •ao

MaiiUAt lympboma, lympbooytlc typ• 1
Ll'llliilmla, IIIOD01111CI..r cell X lt lt 11 

0 Allizaall IIICroplied 
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TABU: AS. INDIVIDUAL ANIMAL TUMOR PATHOLOGY or MALl: BATS IN Tllll TWO.YBAR DBIUIAL 
STtJDY Or I.CHLOBOETIIANOL: LOW DOD 

WDDON 

STUDY 


+ - + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

X 
X X X 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
X X X 

X 

DiPiiATOIY SiiiU 
LUJIII ud broDChi + + + + + + + + + + + + + + + + + + + + + + + + + 

AiftOiatolbroaclliolar CIU'Cilloma X X 
Tracaa + + + + + + + + + + + + + + + + + + + + + + + + + 

WNPOiiflC SistO 
Boa marrow + + - + + + + + + + + + + + + + + + + + + + + + + 
SpiHa + + + + + + + + + + + + + + + + + + + + + + + + +
B.Noma,NOS X X ... 

Lympla IIOdu + + + + + + + + + + + + + + + + + + + + + + + + + 
Tlaymua + - - + + + + + + - + + + - - + + + + - - + 
CiitCULXTOfi 81&1& 
Heart + + + + + + + + + + + + + + + + + + + + + + + + + 
Blood,....ll N N N N N N N N N N N N N N N N N N N N N N N N N 

C-cell ~aoma, -tuu.tic X 

WQiSTIVI! Sift& 
Sali9UY rlaad + + - + + + + + + + + + + + + + + + + + + + + + + 
Li"r + + + + + + + + + + + + + + + + + + + + + + + + + 

Neoplutic aodule X 
Bile duct + + + + + + + + + + + + + + + + + + + + + + + + + 
Gallbladder 1: commoa bile duct N N N N N N N N N N N N N N N N N N N N N N N N N 
Paacreu + + + + + + + + + + + + + + + + + + + + + + + + + 
E10plaai(Ua + + + + + + + + + + + + + + + + + + + + + + + + + 
Stomacla + + + + + + + + + + + + + + + + + + + + + + + + + 
Small illteltiu + + - + + + + + + + + - + + + + + + + + + + + + + 
Larp illteltiu + + + + + + + + + + + + + + + + + + + + + + + + + 

t11UNAKY SYSTtlll 
Kidae)' + + + + + + + + + + + + + + + + + + + + + + + + + 
Uriaar, bladder + + + + + + + + + + + + + + + + + + + + + + + + + 
Tralllitioaalcell carciJioma 

+ + - + ~ + + + + + - + + + + + + + + + + + + + + 
X 

X X I X X 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

X X 
X I I X I I 

- + + + + + + + + + + + + + + + + + + + + + + + + 
I 

X 
X 

- - + - + + + + + + + + + + + + - + + + - + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

I I 
X 

lW'KODOCTIVE SYS'ttll 
~llaad + + + + + N + + + + + + + + N + + + + N + + + + + 

Papillal')' adeaoma 
Fibroedeaoma I 

Teltia + + + + + + + + + + + + + + + + 
Iateretitial cell tumor X X X X I X I l I X X I t ; : ; i i : i i 

ProRate + + + + + + + + + + + + + + + + + + + + + + + + + 
Preputiallclitoralldaad N N N N N N N N N N N N N N N N N N N N N N N N N 

C&rciaoma, NOS" X 
Adeaoma, NOS X 

NERvOUS SYS'i IIlli 
Braia + + + + + + + + + + + + + + + + + + + + + + + + + 

m OIRI!k StilDIS 
Multiple orpaa, NOS N N N N N N N N N N N N N N N N N N N N N N N N N 

Laulwmia. -aoauciMrcell I I X l 
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TABU AJ. INDIVIDUAL ANIMAL TUMOR PAftiOLOGY 01' MALE RATS: LOW DOSE 
· (Coadnaed) 

WSDSOI' 
S'I'UDT 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + N + + + + + + + + + + + + + N + + + + + + 

+ + + + N + + + + + + + + + + + + + N + + + + + + 
X X lt 

X 

+ + + + + + + + + + + + + + + + 
X 

+ + + + 
X 

+ + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + - + + - + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
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 

48
•so 

1 
3

•so 
8 
2 

50•50 

48 
50 
2 so 

33 

50
•so 

1 

biU&flVI StSTtii 
s.Jival')' rJaad + + + + + + + + + + + + + + + + + + + + + + + + + 48 
u ... r + + + + + + + + + + + + + + + + + + + + + + + + + 50

Neoplutic aodule X X 3 
Bile duct + + + + + + + + + + + + + + + + + + .... + + + + + + 50 
Gallbladder 6 OOIIIDIOII bile duct N N N N N N N N N N N N N N N N N N N N N N N N N •so 
PaacNu + + + + + + + + + + + + + + + + + + + + + + + + + 50 =r­ + + + + + + + + + + + + + + + + + + + + + + - + + 48 

+ + + + + + + + + + + + + + + + + + + + + + + + + 50 
Smallill~ + + + + + + + + + + + + + + + + + + + + + + + + ol7 
Larp illtaaiae + + + + + + + + + + + + + + + + + + + + + + + + + 50 

OliNAif Stftik 
+ + + + + + + + + + + + + + + + + + + + + + + + + 50 

UriiWJ bladMr 
ltiduJ 

+ + + + + + + + + + + + + + + + + + + + + + + + + 50 
Trauttloaal cell camaoaaa X 

+ + + + + + + + + + + + + + + + + + + + + + + + + .. 1 

X 2 
X X X X X X 11 

+ + + + + + + + + + + + + + + + + + + + + + + + + 50 
][ 3 

][ ][ ][ ][ ][ X lt 13 
+ + + + + + + + + + + + + + + + + + + + + + + + + 48 

1 
][ 

•1 
][ X 

1 
+ + + + + + + + + + + + + + + + + + + + + 311 
+ + + + + + + + + + + + + + + + + + + + + + + + + 50 

X 3 
1 

kiPibbUtTIVI SfiTIR 
+ N + + N + + N + + + + + + + + + + + + + + + + + •so 

X 1";a=~- 1 
Tn&U 

Fibroadea.oaaa 
+ + + + + + + + + + + + + + + + + + + + + + + + + 50 

bltantitial cell tumor X X X X X X X X X X X X X X X X X X X X ol1 
+ + + + + + + + + + + + + + + + + + + + + + + + 48 

PNputiallcliWralldaad 
Proaata 

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 •so 
1camao- NOS' 

X 2A.deao-NOS 
Ntavoos svnu 
Braia + + + + + + + + + + + + + + + + + + + + + + + + + 50 

ALL 01 AU SYS'i US 
Multiple orpu, NOS N N N N N N N N N N N N N N N N N N N N N N N N N •so 

lAulr.elllia, DIOIIOIIUClear cell X X X 7 

• Aaiaaala aecropai..t 
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STUDY OF I.CHLOROETHANOL: IUGH DOSE 

WilKS ON 
STUDT 

- + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + .+ + + + + 
X 

X 
X 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
X 

DSPIIA'i'Okf Sf9'11R 
LIIIIP allll brouhi + + + + + + + + + + + + + + + + + + + + + + + + + 

Amolutbroaciliolar cate!Doma 
Trachea + + + + + + - + + + + - + + + + - + + + + + + + + 

+ + - + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + - + + + + + + + + + + + + + + + 

CliCOLXTOkf 915'1& 
Rean + + + + + + + + + + + + + + + + + + + + + + + + + 

bidWIIVi Sill& 
Sali9V71iud + + + + + + + + + + + + + + + + + + + + + + + + + 
u...r + + + + + + + + + + + + + + + + + + + +. + + + + + 

Neoplaaiic a.oclull 
Bill duct + + + + + + + + + + + + + + + + + + + + + + + + + 
a.llbJadder 6 COIIIIDOD bil8 duct N N N N N N N N N N N N N N N N N N N N N N N N N 
PUCI'HI + + + + + + + + + + + + + + + + + + + + + + + + + 
E.opllanl + + + + - + + + + + + + + + + + + + + + + + + + + 
Stomacli + + + + - + + + + + + + + + + + + + + + + + + + + 
Small illteltiu + + + + - + + + + + + + + + + + + + + + + + + + + 
M.-maoma, NOS X 

Larp illteltiu + + + + - + + + + + + + + + + + + + + + + + + + + 

UIUNXit StS'IiJi 
ltidu:J + + + + + + + + + + + + + + + + + + + + + + + + + 
unur, bladder + + - + - + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + - + + + + + 
X 

X XX XX XX XX 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

X X X X 
X X 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
X 

+ - + + + + + + + + + + + - + + + + -

DPIODOCTJVt SlstDi 
N + + + + + + + N + + N + + + + + + + + + + + + +111,!!'.!!2 a!ud .,..._aoma 

Tntil + + + + + + + + + + + + + + + + + + + + + + + + + 
Illtentitial cell tumor X X X X X X X X X X X X X X X X X X X X X........ + + + + - + + + + + + + + + + + + + + + + + + + 


Preputial/cliki~Jiud 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 
CArclaoma, NOS X 
M.aoma, NOS X 

NERVOUS SiS'Iili 
BraiD + + + + + + + + + + + + + + + + + + + + + + + + + 

N N N N N N N N N N N N N N N N N N N N N N N N N 
X 

X 

BObf CXvrrtiS 
+ + + + + + + + + + + + + + + + + + + + + + + + +r;:aeotlae.,;::NOS 

ALL OIRD SiS'IJtaS 
11111~ Orplll, NOS N N N N N N N N N N N N N N N N N N N N N N N N N 

lll.otheliOma, NOS X 
LlaJuolllia, IDOIIODucJear cell XX X XXX X X X 

TABI,.E A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY 01' MALE RATS IN THE TWO-YEAR DERMAL 

+: Tluu IDIDillld microocopieall:J No tiuue illtormation submitted 

. ~irlcl tiAue 110t esamil11d mieroiCOpically C; Ntcl'Opl}', DO biaklloey due &II protocol


lt: Twilor illc:idlue A: Aukllysa 

N: Neeropey, 110 eu&olyail, DO microecopie esami,..tioD 114: ADimal miuiDI 
S: Alrimalmiauftd B: No Deeropay performed 
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TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OJ' MALE RATS: IUQH DOSE 
(Con&bl1ied) 

WEUSON 
STUDY 

INIIOUkiNTXif Ststili 
Skill ~t lite 

Klratoacutlloma 
Skill 

Papilloma. NOS 
8qUaJIIOUI cell papilloma 
Keratoacutlloma 

Subcv.tauoua tiuue 
Fibroma 

Ri'SPiiiXiVif Sfiii!k 
Lunp ucl broliChi 

AJ....,Iarlb,.,nclrlolar carcinoma 
Trachea 

RIIUlVPOiiiiC Siiii!JI 
Bone marrow 
SplHD 
Lymph DOC!ea 
Thymua 

CIRCULATOIY SfSTEJI 
Heart 

WdiS'HVi SfS'iiJi 
Salivary 1laDCI 
Liver 

Neoplaatic nodule 
Bile duct 
Gallbladder • COIDIDOn bile duct 
Pancreu 
EsophaiUI
Stomach 
Small intestine 

Adenocarcinoma, NOS 
Larpintemu 

uRINARY SYSTEM 
Kidney 
Urinary bladder 

tNDOCRINt SYST!M 
Pituitary 

Carcinoma. NOS 
Adenoma, NOS 

Adrenal 
Cortical adenoma 
Pheochrumocytolll.ll 
Pheochromocytoma. mali,nant 

Th rvid?ouieuiar cell carcinoma 
C-cell adenoma 
C-cell carcino111.11 

Parathyroid 

Ri!PkODOt'tlvt SfS'l'tMr.r;;t:::z:
Teltia 

Interstitial cell tumor 
Prvatate 
Preputialiclitol'l!lJland 

Carcinoma, NOI> 
Adenoma, NOS 

NERvOuS SfS'IEM 
Brain 

SPtCIAL SENSE ORGANS 
Zymbal1land

Carcinoma. _NOS 
Adonoma,NOS 

sOOt CAVltlES 
Tunica v&lin&lia 

Meoothelioma, NOS 

ALL CJtHER SYStEMS 
Multiple orp.na, NOS 

Mesothelioma. NOS 
Leukemia, mononuclear cell 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
X 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
X X X 

X 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
X 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + - + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + 

+ + 
+ + 

X X X 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
N N N N N N N N N N N N N N N N N N N N N N N N N 
+ + + + + + + + + - + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + 

+ + + + + 

X X X 

+ + + + + 

X X 

+ + + + 

+ + + + + 

+ + + + + + + + 

X X 
+ + + + + + + + 
X 

+ + + + - + + + 

X 
X 

+ + + - + + 

+ + + + + + + + 

+ + + + + + + + + + + + 

X X X X 
+ + + + + + + + + + + + 

l[ l[ 

+ + + + + + + + + + + + 

+ + + + + + + + - + + 

+ + + + + + + + + + + + 
l[ 

+ + + + + + + + + + + + + + 
X X X X X X X X x· X X X X 
+ + + + + + + + + + + + + + 
N N N N N N N N N N N N N N 

+ + + + + 
ll: I X X X 
+ + + + + 
N N N N N 

+ 
X 
+ 
N 

+ + + + +
X I X I 
+ + + + + 
N N N N N 

X 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

N N N N N N N N N N N N N N N N N N N N N N N N N 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
X 

N N N N N N N N N N N N N N N N N N N N N N N N N 

X X X 

TOTAL: 
TISSt1IS 
TUMORS 

48 
1

•so 
4 
2 
1

•so 
1 

50 
1 

47 

so 

so 
50 
3 

so
•so 
49 
49 
49 
49 

1 
49 

50 
48 

49 
1 

15 
50 

1 
10 
2 

49 
1 
3 
1 

35 

•so 
1 

so 
u 
48

•so 
2 
1 

50 

•so 
1 
1 

•so 
1 

•so 
1 

12 

• Animals ucrvpaiecl 
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R..n + + + 

+ + + 
+ + + 

+ + + 
N N N 
+ + + 
+ + + 
+ + + 
- + + 
+ + + 

UIUNAif SilT& 
+ + + 

=b...W.r + + + 

+ + + 

+ + -

+ + + 

+ + -
+ + + 

DPiUDUbTIVI Si&iik 
+ ~ N 

N N N 

+ + + 

+ + + 

NUVUUB StBiik 
Braill + + + 

Aatroc,to-

N N N 

ALL OIRD Si&i&& 
IIIIWDII orpaa, NOB N N N 
Lnblllia, -aoDv.clur aeU 

TABU: A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY 01' RMAU: RATS IN THE TWO·YEAR 
. DERMAL STUDY 01' I.CHLOROJ:THANOL: VJ:IDCU: CONTROL 


WIIIUOK 
STUD'I' 

INIIUUiiiiifXif Biii&a 
SldapaialliM + + + + + + + - + + + + + + + + + + + + + + + + + 
8lda + + + + + + + + + + + + + + + + + + + + + + + + + 

Krrao •...._. X 

i&PiiAtofi 11&1& 
L~~q~udtnaa.ld + + + + + + + + + + + + + + + + + + + + + + + + + 

Alftolulbtolllldolar aan~ao­ X 
Tnnea + + + + + + + + + + + + + + + + + + - + + + + + + 

RiJiW'ORJlifW Sill& 
+ + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + ·-­~_;_......u 
+ + + + + + - + + + + + + + + + + + + + + + + + + 
+ + + + + + - + + + + + - + + + + + + + + + - + -

CliCULXTOif Siiiik 
=-.... 

+ + + + + + + + + + + + + + + +· + + + + + + 

+ + + + + + + + + + + + + + + +' + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + 
N N N N N N N N N N N N N N N N N N N N N N 
+ + + + + + + + - + + + + + + + + + + + + + 
- + + + + + + + + + + + + + + - + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + 
X X X 

X XX XXX X 
+ + + + + + + + + + + + + + + + + + + + + + 

X 
X 

+ + + + + + + + + + + + + + - + + + + + + + 

X 
- + + - + - + + + + + + - + + + + + + + - + 
+ + + + + + + + - + + + + + + + ~ + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + 
X 

X X X X X X 
N N N N N N N N N N N N N N N N N N N N N N 

+ + + + + + + + + + + + + + + + + + + + + + 

X 

+ + + + + + + + + + + + + + + + + + + + + + 

- + + + + + + + + + + + + + + + + + + + + + 

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 N N N N.N N N N N N N N N N N N N N N 
X X 
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WJ:EESON 
STUDY 

lNi'IOOlUNIXltf StSiik 

TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: VEHICLE CONTROL 
(Continued) 

TOTAL: 
TISSt1ES 
TUKOBS 

SkiD peilti lite 
SkiD 

X.ratoecueholu 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
N 

a 
·~ 1 

DSPikXTOif SfS'ita 
Luqa ancl broachi 

AiftOlatlbroaclaiolar cucilloma 
Trachea 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

~ 
1 

a 
RtiiXTOP01i'IiC SfS'ti!il 
Boae marrow 
Spl"n

Leukemia, mononw:lear cell 
Lymph aode1 
Tbymua 

+ 
+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
-

+ 
+ 
X 
+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
-

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

a 
~ 
1 

a 
40 

CIICULX'i'Oif StSi'U 
Heart + + + + + + + + + + + + + + + + + + + + + + + + + 50 

Dldts'l'IVI Sift& 
Sali9&1"Jiiaad 
Linr 

Neoplutic aodule 
Biledw:t 
Gallbladder a, common bile duct 
Paacreu 
Eaophuua
Stomacli 
Small intestille 
La.... intestine 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
-
+ 
+ 
+ 

+ 
+ 

+ 
N 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
X 
+ 
N 
+ 
+ 
+ 
+ 
+ 

50 
~ 

1 
~ 

·~ a 
47 
~ 
a 
50 

ORINA!tf SYSTEM 
Kidney 
Urinary bladder 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

~ 
~ 

ENDOCRiNE SYSTEM 
Pituitai"J 

CarciDo111a, NOS 
Adenoma, NOS 

Adrenal 
Cortical' adenoma 
PheochromocYtoma 

Tbyroid
C-cell adenoma 
C-cell carcinoma 

Parathyroid
Pancreatic illeta 

Ialet cell adenoma 

+ 

X 
+ 

+ 

+ 
+ 

+ 

+ 

+ 

-
+ 

+ 

+ 

+ 
X 

+ 
+ 

+ 

X 
+ 

X 
+ 

-
+ 

+ 

X 
+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ 

+ 

X 
+ 

+ 

+ 
+ 

+ 

X 
+ 

+ 

+ 
+ 

+ 

X 
+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

X 
+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ 

+ 

X 
+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

X 
+ 

+ 
X 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

X 
+ 

+ 

+ 
+ 
X 

+ 

X 
+ 

X 
+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ 

+ 

X 
+ 

+ 

+ 
+ 

+ 
X 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

~ 
4 

19 
49 
1 
3 

a 
2 
1 

38 
48 

1 

KtPIObOC'l'lW SYSTEM 
MamiUI"JilaDCl 

CYit&dlnoma, NOS 
rlbroacitnoma 

PrepntiallclitoralJiand 
C&rciDoma, NOS 

Utara 
Fibroma 
Eadometrialatromal polyp 
EJ>demetrialstromal sarcoma 

0v&I"J 

+ 

X 
N 

+ 

+ 

+ 

N 

+ 

X 
+ 

+ 

N 

+ 

+ 

+ 

N 

+ 

I 

-

+ 

N 

+ 

+ 

+ 

X 
N 

+ 

+ 

+ 

N 

+ 

+ 

+ 

N 

+ 

+ 

+ 

N 

+ 

+ 

+ 

I 
N 

+ 

+ 

+ 

X 
N 
X 
+ 

+ 

+ 
X 

N 

+ 

+ 

N 

N 

+ 

+ 

N 

N 

+ 

+ 

+ 

N 

+ 

X 

+ 

+ 

N 

+ 

X 

+ 

+ 

X 
N 

+ 

+ 

+ 

N 

+ 

+ 

+ 

N 

+ 

+ 

+ 

X 
N 

+ 

+ 

+ 

N 

+ 

+ 

+ 

N 

+ 

+ 

+ 

X 
N 

+ 

+ 

+ 
I 

N 

+ 

X 

+ 

+ 

N 

+ 
X 

+ 

·~ 3 
13 

·~ 1 
~ 
1 
7 
1 

48 

NERvOUS StS'IEM 
BraiD 

Altrocytoma 
+ + + + + + + + + 

X 
+ + + + + + + + + + + + + + + + 49 

1 

SPtCIAL SENSE OltGANS 
Zy:mbal1laad

CarciDOma. NOS 
N N N N N N N N N N N N N N N N N N N N N 

I 
N N N N ·~ 

1 

ALL 01 Ri!k SYSTEIIS 
Multiple orpu, NOS 

Leululmia, mononuclear cell 
N N N N N 

X 
N N N N N N N N N N N N N N N N N N N N 

X 
·~ 

7 

• Mimala necrop1ied 
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INDOCIUNE iffi'Ek 

HIIVWI ifliiR 
ll'lia 

Ca....... KOI,IIYUYI 


TABU A4. INDIVIDtTAL ANIMAL TtTM:OR PATHOLOGY 01' RMAU RATIIN THI TWO.YIIAR 
DERMAL STtTDY 01' 1-CRLOROBTHA.NOL: LOW DOD 

- + + + + + + + + + + + + + + + + + + + + 	 + + + + 
+ K + + + + + + + + + + + + + + + + + + + +,+ + + 
+ N + + + + + + + + + + + + + + + + + + + 	 + + + + 

I 

DDiiXTOif iiffik 
Luap ud broubi 	 + + + + + + + + + + + + + + + + + + + + + + + + + 

AlveolarlbrouiUolar carviuaaa 
Trullta + + + + + + + + + + + + + + + + + + + - + + + + -

RUXiUPUliilC SiffU: 
loiUIIII&n'OW 	 + + + + + + + + + + + + + + + + + + + + + + + + + 
SpiMII 	 - + + + + + + + + + + + + + + + + + + + + + + + 
LJ'lllpla IIOCiM 	 + + + + + - + + + + + + + + + + + + + + + + + + + 
TIIJIII'III + + - + + + + + - + + + + + + + + + - + + + + 
diCOLXtoat Sill& 
Hear\ + + + + + + + + + + + + + + + + + + + + + + + + + 

biUDI'lYE ififik 
Oralca'ri\7 	 N N N N K N N N N N N N K N N H H H N H K H H H H 

8crllallria•ll ouel110111a 	 I s.u.., lluli + + + + + + + + + + + + + + + + + + + + + + + + + 
Liver + + + + + + + + + + + + + + + + + + + + + + + + + 
N~luldiiiOd'llle I au. an + + + + + + + + + + + + + + + + + + + + + + + + + 

Qallbilddlr 6 GOmmGII bill Guft 	 H H H N H H H H N H H N H H H H H H N H H H H H H 
Pucreu 	 + + + + + + + + + + + + + + + + + + + + + + + + 
liiOphana 	 + + + + + + + + + + + + + + + + + + + + + + + + + 
Stoaaaali 	 + + + + + + + + + + + + + + + + + + + + + + + + + 
Small latlnlu 	 - + + + + + + + + + + - + + + + + + + + + + + + + 
Larp llltiRilll + + + + + + + + + + + + + + + + + + + + + + + + + 

OiiRXif ifilik 
Kidlle1 	 + + + + + + + + + + + + + + + + + + + + + + + + + 
Urlll&rJ bladder + + + + + + + + + - - + + + + + + + + - + + + + + 

+ - + + + + + + + + + + + + + +· + + + + + 	 + + + + 
I

I I I I I I I I I I I I 
+ + + + + + + + + +• + + + + + + + + + + + 	 + + + + 

I 
I 

I 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

I 
+ - + + - + + + + + + + + - - + + + + + + 	 - + + + 
+ + + + + + + + + + + + + + + + + + + + + 	+ + + 

I 	 I 

+ + + H + + + + + + + + + + H + + + + + + 	 + + + + 
I 

I I 
I 	 I I I 

+ + + + + + + + + + + + + + + + + + + + + 	 + + + + 

I I 
+ + + + + + + + + + + + + + + + + + + + + 	 + + ~ + 

+ + + + + + + + + + + + + + + + + + + + + 	 + + + + 
I 

H H H N N N N K N K H N N K N N N K N N N N N K N 
I 

H N N H H H N N N N H H H N H N H N N H H N N N N 
I 

l 
I 	 I 

­

­

­
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iiSPiiXTOif Siiiik., 
Laqaallll bnlllld · 

AMolarllmllllllllolar OIJ'IiiiOme 
Trull.a 

RikXTOPUUHiCSI&i&a 

CiiCOLkiUit &Iii&
KMI\ 

 

OiiRXif Sill& 
Kldu, 

tlrlaai'J' bleciUr 


+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ N + N + + + + + + + + + + + + + + + + + + + + + z 
+ N + N + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + .. 50z l
+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + ·+ + + + + + + + + + + + + + + - + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 50 

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 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + z 
+ + + + + + + + + + + + + + + + + + + + + + + + +
N N N N N N N N N N N N N N N N N N N N N N N N N 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + - + + + + + + + + + + - + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + • 
X X I X X I X X I Z Z I q+ + + + + + + + + + + + + + + + + + + + + + + + + 

I •1 
I 1 

+ + + + + + + + + + + + + + + + + + + + + + + + + 10 
I 1 

I I 
+ + + + + + + + + + + + + - + - + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

X 4 
&IIUJDUCIIOI &iff& 

+ N + + + + + + + + + + + + + + + + + + + + + + +......"'.lull 
X~~.::~01m.;::.. ll: ll: X 

t1HI'III + + + + + + + + + + + + + + + + + + + + + + + + +
CUI!u..,NOI X 
lh!Clo..,rial nro..l pol" ·x xo.., + + + + + + + + + + + + + + + + + + + + + + + + + 

NEIWUI ififik. 
INII + + + + + + + + + + + + + + + + + + + + + + + + + 110

CII'GIIIO... NOI, IIYIIlvt 1 

t!e!ffii=Nii aiGXNI 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
Meuaaa,NOI 

xtt OI'Hii ifii'iilU 
Multtplt orpu, NOI 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 '110

PlltOoilroiiiOGyto.., IIIIUIU'Ict 1 
All(ioaarfollll 1
Llli.JII111ia, IIIOIIOIIUOIUr otll lt X 7 

TABU A<&. INDIVIDUAL ANDIAL TUMOR PATHOLOGY OP J'UIAt,W U'l'll LOW IJOim 
(C.tla..O 

­
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+ + + + + 
+ + + + + 

][ 

+ + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + N + + + + + 

X 

441MJUDRIXif Sill& 
IDdapmadl 
~.... 
l'iiiNiu 

iiiPilli'Oif Siiflk=. + + + + + + - + + + + + + + + + + + + + + + + +udlllolleld + + + + + - + + + + + + + + + + + + + + + + + 

HWibRiiiiC &iii&..._ 
+ + + + + + + + + + + + + + + + + + + + + + + + =-­ + + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + 

C18JUUi&f Sift& 
Heat + + + + + + + + + + + + + + + + + + + + + + + + + 

WUUHVI Siilik 
+ + + + + + + + + + + + + + + + + + + + + + + + +t::r'llud + + + + + + + + + + + + + + + + + + + + + + + + + 

SU.cluft + + + + + + + + + + + + + + + + + + + + + + + + + 
CJallblldder 6 COIIIIDOII bill duct N N N N + N N N N N N N N N N N N N N N N N N N N,._ + + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + +=r- + + + + + + + + + + + + + + + + + + + + + + + + + 
Smallw..iu + + + + + + + + + + + + + + + + + + + + + + + + + 
Larp illt8lttM + + + + + + + + + + + + + + + + + + + + + + + + + 

OIIHXit Stiiik 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + +~=bladder 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

X X X X X 1 X 1 X X X X X X X X X 
+ + + + + + + + + + + ·~ + + + + + + + + + + + + + 

X 
X 
X 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
X X 

+ + - + + + + + + - + + - + + + - + - + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

X 

iiPiiJDOt1'1VI Sl&i&a 
N + + N + + + + + + + + + + N + + + + + + + + + +·M~~- ][ 

~IIIIma,NOS X 
ribrolcluo­ ][ ][ ][ ][ ][ 

PrwDviial/cllioralliud 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 
AMIIIIma,NOS

Uteru + + + + + + + + + + + + + + + + + + + + + + + + + 
X X X===::t=::t=....O!uJ + + + + + + + + + + + + + + + + + + + + + + + + + aru..u- cell tumor 


NiiWU8 I iii&a 

BraiD + + + + + + + + + + + + + + + + + + + + + + + + + 

ALL OFRD Si&iiliS 
MultiDie orpu, NOS N N N N N N N N N N N N N N N N N N N N N N N N N 
Lnblllia, IIIOIIIIII'IICIMr cell ltltltlt X 

No tiAa ill£o~tio11111bmittedc; NecroJII)', 110 hiatoloo due to protocol
A: Autolyu 
M: Allimallllilaillr 
B: No necropey performed 

TABU: A4. INDIVIDUAL ANDIAL TUMOR PATHOLOGY OF FEMALE RATS IN THE TWO-YEAR 
DERMAL STUDY OF J.CHLOROETHANOL: IUGH DOSE 
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TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY Of' FEMALE RATS: mGH DOSE 
(Continued) 

WilKS ON 
STUJ)Y 

INfiQUIUNTAkf Sfil& 
Skill paillt lite 
Subcniw- tiuu 

Fibroma 

DSPIRATOif SYS'i'bl 
Luap alld broDCbi 
Tracht& 

RiiiXWPOli'MC SfS't£& 
Boumano"'
SpiHD
LylllphiiOdte 
TIIYIIIUI 

CiiCOLX1Vilf Stftik 
Heart 

biQtSTIVi SIS'i'ik 
Salivary alaad 
Liver 
Blltduct 
Gallbladder a. COIIIIIIOII bile duct 
PIIICI'Ua 
EsophaiUI
Sto1111cil 
SlllllllateltiDt 
Larp iDWitiDI 

OlllNDY SfSTtlli 
Kiclaey
Uri111ry bladder 

i!NbOClllN! SYSTEM 
Pituitary 
CarciDOIIIIz~OS 
Ad1DOIIII,1'10S

Adz-.aal 
Cortical ad11101111 
PheochroiiiOCY'tOIIII 
Pheochromocyto1111, mali~~~&at 
Pheochromocy\01111, metastatic 

Th roid 
C!.cell&diDOIIII 
C-ctll carciaoma 

Parathyroid
Pancrwatic illet. 

lallt cell WDOIIII 
Iellt 0111 carcilloma 

UPibbUdi'IYi &fit& 
M~~­

Cntacieaoma, NOS 
J'{broadtDOIIII

l'rllnatiallalltoralalaad 
AMaoma, NOS 

Ut.r111 
E11d0111ttrial1tromal polyp
Endometrialatromal ..rcoma 

Olrary
Graaulo.. cell tumor 

NtiVOUS SYS'i'tk 
Braill 

Att OTHD SYS'i't!IIS 
Mv.ltipll orpna. NOS 

LauUIIIia:; IIIODOIIUCI.ul' 0111 

• Alli1111l1 aaaropeied 

1-w-rr-rr~~~~~~~~~~~~~~~~n-rr-rr-~~~~ 

+ + + + + + + + + - + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

TUMOIB 

·--------------..----------------·-----1---­
+ + + + + + + + + + + r + + + + + + + + + + + + + 
+ + + + + + • + + + + 4 + + + + • + + + + + + 

48 
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+ ... + 
+ + + 
+ - + 
+ + + 

+ + 
... + 
+ + 
- + 

..,. + + 
+ + + 
+ + + 
+ + + 

+ + 
+ + 
+ + 
+ + 

.. 
+ 
+ 
+ 

+ + + + 
+ + + + + 
- + + + + 
+ + + - + 

+ ,_ 
+ .. 
+ + 
+ + 

+ + 
+ i· 
+ + 
- + 

·I· + 
.. ,.. + 
+ - + 
+ + + 

1­ + 
+ + 
+ + 
+ + 

+ + + + + + + + + + + + + + + + + + + + + - + + + 

+ + + + + 
+ + + + + 
+ + + + + 
N N N N N 
+ + + + + 
+ + + + + 
+ + + + + 
+ + + + + 
+ + + + + 
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APPENDIX B 

SUMMARY OF THE INCIDENCE OF NEOPLASMS 

IN MICE IN THE TWO-YEAR DERMAL STUDIES OF 

2-CHLOROETHANOL 
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TABLE 81. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE TWO·YEAR 
DERMAL STUDY OF I.CHLOROETHANOL 

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE 

ANIMALS INITIALLY IN STUDY 50 50 50 50 
ANIMALS NECROPSIED 50 50 50 50 
ANIMALS EXAMINED HISTOPATH 50 50 50 50 

INTEGUMENTARY SYSTEM 
#SKIN PAINT SITE 1441 (50) (49) (50) 

FIBROMA· 1 (2'11) 
•SUBCUTTISSUE (50) (50) (50) (50) 

SARCOMA, NOS 4 (8'11) 4 (8'11) 1 (2'11) 
FIBROSARCOMA 2 (4'11) 1 (2'11) 
NEUROFIBROSARCOMA 1 (2'11) 

RESPIRATORY SYSTEM 
#LUNG (50) (50) (50) (50) 

ALVEOLARmRONCHIOLARADEN 6 (12'11) 8 (18'11) 10 (20'11) 9 (18'11) 
ALVEOLARmRONCHIOLAR CARCIN 4 (8'11) 6 (12CJII) 9 (18'11) 3 (6'11) 

HEMATOPOIETIC SYSTEM 
•MULTIPLE ORGANS (50) (50) (50) (50) 

MALIGNANT LYMPHOMA, NOS 3 (6CJII) 3 (6CJII) 10 (20CJII) 2 (4'11) 
MALIG. LYMPHOMA, HISTIOCYTIC TYPE 1 (2CJII) 
GRANULOCYTIC LEUKEMIA 3 (641) 2 (4CJII) 4 (8CJII) 2 (4'11) 

#AXILLARY LYMPH NODE (27) (32) (37) (35) 
FIBROSARCOMA, METASTATIC 1 (4'11) 

CIRCULATORY SYSTEM 
#SPLEEN (44) (49) (50) (50) 

HEMANGIOSARCOMA 1 (2'11) 
#LIVER (50) (49) (50) (50) 

HEMANGIOSARCOMA 1 (2CJII) 

DIGESTIVE SYSTEM 
#LIVER (50) (49) (50) (50) 

BILE DUCT CARCINOMA 1 (2'11) 
HEPATOCELLULAR ADENOMA 
HEPATOCELLULAR CARCINOMA 
HEPATOBLASTOMA 

1 
6 

(2CJII) 
(12,.) 

2 
9 

(4CJII) 
(18,.) 

3 
6 

(8'11) 
(12,.) 

1 
" 
1 

(2'11) 
(8,.) 
(2'11) 

#PANCREAS (46) (49) (50) (50) 
ACINAR-CELL CARCINOMA 1 (2'11) 

#STOMACH (45) (50) (49) (49) 
ADENOCARCINOMA, NOS 1 (2'11) 1 (2'11) 
ADENOMATOUSPOLY~NOS 1 (2'11) 

•ANUS (50) (50) (50) (50) 
LEIOMYOSARCOMA 1 (2'11) 

URINARY SYSTEM 
#KIDNEY (50) (50) (50) (50) 

TUBtJLAR.CELL ADENOCARCINOMA 1 (2'11) 1 (2'11) 
#URINARY BLADDER (44) (50) (50) (47) 

TRA.NSITJONAL-CELL CARCINOMA 1 (2'11) 
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TABLE Bl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE TWO·YEAK 
DERMAL STUDY OF I.CHLOROETHANOL (Continued) 

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE 

ENDOCRINE SYSTEM 
#ADRENAL (48) (48) (49) (50) 

CORTICAL ADENOMA 3 (6~) 2 (4~) 1 (2~) 
PHEOCHROMOCYTOMA 1 (2~) 

#ADRENAL CORTEX (48) (48) (49) (50) 
ADENOMA, NOS 

#THYROID 
1 (2~) 

(47) (47) (44) 
2 (4~) 

(46) 
FOWCULAR-CELL ADENOMA 1 (2~) 

REPRODUCTIVE SYSTEM 
*PREPUCE (50) (50) (50) (50) 

PAPILLOMA, NOS 
*SEMINAL VESICLE (50) (60) (50) 

l (2•> 
(50) 

CARCINOMA, NOS 1 (2~) 
#TESTIS (49) (50) (50) (50) 

INTERSTITIAlrCELL TUMOR 1 (2~) 

NERVOUS SYSTEM 
NONE 

SPECIAL SENSE ORGANS 
NONE 

MUSCULOSKELETAL SYSTEM 
*HUMERUS (50) (50) (50) (50) 

OSTEOSARCOMA 1 (2•> 

BODY CAVITIES 
*ABDOMINAL CAVITY (50) (50) (50) (50) 

SARCOMA, NOS 1 (2~) 

ALL OTHER SYSTEMS 
*MULTIPLE ORGANS (50) (50) (50) (50) 

BILE DUCT CARCINOMA, METASTATIC 
ALVEOLAR/BRONCHIOLAR CA,INVASIVE 
SARCOMA, NOS, UNC PRIM OR META 
HEPATOBLASTOMA, METASTATIC 

1 (2~) 
2 (411.) 

1 (2•>
1 (2..) 

ANIMAL DISPOSITION SUMMARY 
ANIMALS INITIALLY IN STUDY 50 50 50 50 

NATURAL DEATH 19 13 11 19 
MORIBUND SACRIFICE 6 11 21 19 
SCHEDULED SACRIFICE 
TERMINAL SACRIFICE 24 26 18 12 
DOSING ACCIDENT 
ACCIDENTALLY KILLED, NDA 
ACCIDENTALLY KILLED, NOS 1 2 
ANIMAL MISSING 
ANIMAL MISSEXED 
OTHER CASES 
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TABU: 81. IRJMMA.RY Or Tllll DI'CIDBNCB 01' NEOPLASMS IN MALB MICB IN THB TWO·YEAR 
DBRIIAL STUDY OF I.CHLOBOETHANOL (Concmued) 

CONTROL (UNTB) CONTROL (VEH) LOW DOSE HIGH DOSE 

TUMORSUIOIARY 
TOTAL ANDIAL8 WITH PRIMARY Tt1JIP4' 23 


TOTAL PBDIABYTUJIOBS 30 

TOTAL ANIMALS WJTH BBNIONTUKOBS 7 


TOTAL BINION TUJIOBS 12 

TOTALANIKALSWJTHIIALIONANTTUM 17 


TOTALIIALIONANTTUIIOBS 18 

TOTALANIIIALSWJTHBICONDARYTUJI## l 


TOTALBICONDARYTUJIOBS l 

TOTAL ANIIIALSWJTH TUMORS UNCERTAIN­
BINION OR MALIGNANT 

TOTAL UNCERTAIN TUMORS 
TOTAL ANIIIALS WITH TUMORS UNCIRTAIN­
~MARYORMET~AnC 

TOTAL UNCIRTAINTU'KORS 

29 

43 

11 

12 

25 

31 

3 

3 


39 

56 

14 

16 

32 

40 


21 

81 

12 

15 

14 

16 


1 

1 


1 

1 


• NUMBER OF ANIMALS NECROPSIED 
"PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS 
#NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
#I SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN 
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TABLE Bl. SUMMARY OF mE INCIDENCE OF NEOPLASMS IN I'I:MAU IIICZ IN 'I"'D TWO-DAB 
DERMAL STUDY OF 1-CHLOROBmANOL 

CONTROL (UNTR) CONTROL(VBH) LOW DOSE IDGBDOSB 

ANIMALS INITIALLY IN STUDY 50 50 60 60 
ANIMALS NECROPSIED 50 50 60 60 
ANIMALS EXAMINED HISTOPATH 50 50 60 60 

INTEGUMENTARY SYSTEM 
#SKIN PAINT SITE (48) (49) (48) (47) 

SARCOMA, NOS, INVASIVE 
*SKIN (50) (60) (150) 

1 
(60) 

(ft) 

PAPILLOMA, NOS 1 (ft) 
TWCHOEPITHELIOMA 1 (ft) 

*SUBCUT TISSUE (50) (50) (60) (150) 
BASAL-CELL CARCINOMA 1 (2'11) 
TWCHOEPITHELIOMA 1 (2'11) 
SARCOMA, NOS 1 (2'11) 1 (ft) 2 (4..) 
MYXOMA 1 (ft) 
LIPOSARCOMA 1 (2'11) 
CARCINOSARCOMA 1 (2111) 

RESPIRATORY SYSTEM 
#LUNG (50) (60) (49) (150) 

ALVEOLAWBRONCHIOLARADEN 7 (14'11) 7 (14111) 6 (12111) 8 (1ft) 
ALVEOLAWBRONCHIOLARCARCIN 3 (6'11) 2 (4111) 5 (10..) 3 (8..) 
SARCOMA, NOS, METASTATIC 1 (K) 
CARCINOSARCOMA, METASTATIC 1 (2'11) 

HEMATOPOIETIC SYSTEM 
*MULTIPLE SITES (50) (50) (50) (50) 

MALIGNANTLYMPHOMA,NOS 1 (2'11) 
*MULTIPLE ORGANS (50) (50) (50) (50) 

MALIGNANT LYMPHOMA, NOS 9 (18'11) 8 (16'11) 8 (16'11) 9 (18111) 
MALIG. LYMPHOMA, HISTIOCYTIC TYPE 
GRANULOCYTIC LEUKEMIA 

1 (2'11) 
1 (2111) 

2 
4 

(4'11) 
(8'11) 

1 
3 

(2111) 
(8111) 

#SPLEEN (47) (49) (48) (49) 
MALIG. LYMPHOMA, HISTIOCYTIC TYPE 1 (2'11) 

#MESENTERIC L. NODE (38) (83) (88) (44) 
MALIGNANT LYMPHOMA, NOS 1 (3'11) 

CIRCULATORY SYSTEM 
*SUBCUT TISSUE (50) (50) (50) (50) 

HEMANGIOSARCOMA, METASTATIC 1 (2'11) 
#SPLEEN (47) (49) (48) (49) 

HEMANGIOSARCOMA 2 (4'11) 
#HEART (50) (60) (50) (60) 

HEMANGIOSARCOMA, METASTATIC 1 (2'11) 
#UTERUS (50) (49) (49) (50) 

HEMANGIOMA 1 (2'11) 
HEMANGIOSARCOMA 1 (2'11) 

#OVARY (60) (60) (49) (48) 
HEMANGIOMA 1 (2'11) 2 (4111) 2 (4111) 

DIGESTIVE SYSTEM 
#LIVER (50) (50) (49) (50) 

ADENOCARCINOMA, NOS, META 1 (2'11) 
HEPATOCELLULAR ADENOMA 1 (2'11) 2 (4111) 
HEPATOCELLULAR CARCINOMA 1 (2111) 1 (2111) 

*GALLBLADDER (50) (50) (50) (60) 
PAPILLARY ADENOMA 1 (2111) 
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TABLE Bl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO·YEAR 
DERMAL STUDY OF 1-CHLOROETHANOL (Continued) 

CONTROL (UNTR> CONTROL (VEH) LOW DOSE HIGH DOSE 

URINARY SYSTEM 
#KIDNEY (50) (50) (50) (50) 

SARCOMA, NOS, UNC PRIM OR META 1 (2tl) 

ENDOCRINE SYSTEM 
#PITUITARY (46) (48) (49) (47) 

CHROMOPHOBE ADENOMA 4 (9tl) 2 (4tl) 2 (4tl) 3 (6tl) 
ACIDOPHIL ADENOMA 

#ADRENAL 
1 

(49) 
(2tl) 

(50) (50) (49) 
CORTICAL ADENOMA 
PHEOCHROMOCYTOMA 

1 
1 

(2tl) 
(2tl) 

#ADRENALICAPSULE 
ADENOMA, NOS 

(49) (50) (50) 
1 

. 
(2tl) 

(49) 

#PANCREATIC ISLETS (48) (50) (47) (50) 
ISLET-CELL ADENOMA 1 (2tl) 

REPRODUCTIVE SYSTEM 
•MAMMARY GLAND (50) (50) (50) (50) 

ADENOMA, NOS 1 (2tl) 
ADENOCARCINOMA, NOS 4 (8tl) 2 (4tl) 2 (4tl) 5 (lOti) 
ADENOSQUAMOUS CARCINOMA 1 (2tl) 
CARCINOSARCOMA 1 (2tl) 2 (4tl) 

#UTERUS (50) (49) (49) (50) 
LEIOMYOMA 1 (2tl) 1 (2tl) 2 (4tl) 
LEIOMYOSARCOMA 1 (2tl) 2 (4tl) 1 (2tl) 1 (2tl) 
ENDOMETRIAL STROMAL POLYP 2 (4tl) 
ENDOMETRIAL STROMAL SARCOMA 1 (2tl) 

#UTERU~NDOMETIUUM (50) (49) (49) (50) 
CARCINOMA, NOS 

#OVARY (50) (50) (49) 
1 

(48) 
(2tl) 

CYSTADENOMA, NOS 1 (2tl) 
PAPILLARY CYSTADENOMA, NOS 1 (2tl) 
LUTEOMA 1 (2tl) 1 (K) 
GRANULOSA-CELL TUMOR 1 (2tl) 

NERVOUS SYSTEM 
#BRAIN (50) (50) (50) (50) 

ASTROCYTOMA 1 (2tl) 

SPECIAL SENSE ORGANS 
NONE 

MUSCULOSKELETAL SYSTEM 
-sKELETAL MUSCLE (50) (50) (50) (50) 

LEIOMYOSARCOMA, INVASIVE 1 (2tl) 

BODYCAVITIES 
NONE 
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TABLE 81. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO·YEAR 
DERMAL STUDY OF I.CHLOROETHANOL (Continued) 

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE 

ALL OTHER SYSTEMS 
•MULTIPLE ORGANS (501 (50) (50) (50)

ADENOCARCINOMA, NOS, META 1 (241) 
ALVEOLAR/BRONCHIOLAR CA, INVASIVE 1 (2411
CARCINOSARCOMA, METASTATIC 1 (2*1 

ANIMAL DISPOSITION SUMMARY 
ANIMALSINITIALLYIN STUDY 50 50 50 50 

NATURAL DEATH 12 12 5 10 
MORIBUND SACRIFICE 14 12 25 20 
SCHEDULED SACRIFICE 
TERMINAL SACRIFICE 24 28 20 20 
DOSING ACCIDENT 
ACCIDENTALLY KILLED, NDA 
ACCIDENTALLY KILLED, NOS 
ANIMAL MISSING 
ANIMAL MISSEXED 
OTHER CASES 

TUMOR SUMMARY 
TOTAL ANIMALS WITH PRIMARY TUM•• 88 27 82 82 

TOTAL PRIMARY TUMQRS fa 37 48 40 
TOTAL ANIMALS WITH BENIGN TUMORS 19 15 11 10 

TOTAL BENIGN TUMORS 20 20 15 12 
TOTAL ANIMALS WITH MALIGNANT TUM 22 18 28 25 

TOTAL MALIGNANT TUMORS 24 17 30 28 
TOTAL ANIMALS WITH SEC TUM## 2 4 4 

TOTAL SECONDARY TUMORS 2 4 4 
TOTAL ANIMALS WITH TUM UNCERTAIN· 

BENIGN OR MALIGNANT 1 
TOTAL UNCERTAIN TUMORS 1 

TOTAL ANIMALS WITH TUM UNCERTAIN· 
PRIMARY OR METASTATIC 1 

TOTAL UNCERTAIN TUMORS 1 

• NUMBER OF ANIMALS NECROPSIED 
•• PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS 
I NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
II SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN 

95 2-Chloroethanol, NTP TR 275 



WilDON 
S'l't1DY 

INitOOiliN'i'Xlif SliliR 
SkiA paiAt Ilia 
Su~tilne 
Fib-

ki!SPDtATOif Sf&IiR 
LWIII aJUi broiiChi + + + + + + + + + + + + + + + + + + + + + + + + + 

Alwolaribroachiolar acleaoma 
Alwolaribroachiolar camaoma X X 

Trullu + + - - + + + - + + + - + + - + + + 

RtiiXTOMJUIIC SfS'iiil 
Boa marrow + + + + + + + + + - + + + + + + + + + + + + 
Sp!Hil + + + + + + + + + + + + + + + + + + + + 
L1'111Phaodtl + - + + + + - - - + + - + + + + + + + + + - + ­

J'ibi'OIU'COma, lllltut&tic: lt 
ThJIIIUI + - + - + - + + + - + - + + + - + + + - + 

CiitULXTOif St§lta
Hftl't + + + + + + + + + + + + + + + + + + + + + + + + + 

biOtS'i'lvl SYST!JI 
Salivary rialld + + + + + + + - + + + + + + + + + + + + + + + + 
Liver + + + + + + + + + + + + + + + + + + + + + + + + + 

HepatoceUular acle110ma 
He~tocellular cani1101111 lt 

Bill duet + + + + + + + + + + + + + + + + + + + + + + + + + 
Gallbladder a. COIIllllOil bile duet N N N +­ N N N N + N + N + N + N N + N N + + + + + 
Pucreu + + + - + + + + + + + + + + + + + + + + + + 
Elophuul + + + + + + + + + + + + + + + + + + + + + + + + 
Stomacli + + + - + + + + + + + + + + + + + + + + + 
SmaU intlltiu - + + - + - + + + + + + + + - - - + + - + 
Larp intlltille - + + + + + + + + + + + + + + - + + + + + 

UkiNAif Stilta 
IUduy + + + + + + + + + + + + + + + + + + + + + + + + + 
Ul'illar7 b*ld8r - + + + + + + + + + + + + + + - + + + + + + 

tNIJOCiUNt SYST!JI 
PituitarJ - + - + + - + + + + + + + + + + + + + + + 
Adreul - .• + + + + + + + + + + + + + + + + + + + + + + 

A.tle110ma, NOS 
Cortical acle110ma 
Th~ - + + + + - + + + + + + + + + + + + + + + + + + 
Parathyroid + + 

DPIODOC'HVI SfstiR 
Mammar7elud N N N N N N N N N + N N N N N N N N N N N N N N N 
Tltlt;ia + + + + + + + + + + + + + + + + + + + + + + + + 

lzltemitial ceU tumor 
ProRate + + + + + + + - + + + + + + + + + + + + + + + + + 

NIIVOUS SfS'IU 
Bralll + + + + + + + + + + + + + + + + + + + + + + + + + 

ALL OIAD St&tiJIS 
Multiple orpu. NOS N N N N N N N N N N N N N N N N N N N N N N N N N 

llabput·IJlllpitoma, NOS X X X 
GruUiocytic llwmia lt X X 

+ + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

lt lt 

TABU 83. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO·YEAR DERMAL 
STUDY OF I.CHLOROETHANOL: UNTREATED CONTROL 
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TABLE 83. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: UNTREATED CONTROL 
(Condllued) 

WEJ:KSON 
STUDY 

IN IttMdN'i'Xi'f Sf STili 
Skill paiDt lite 
SubcUtuM1U tilfta 

Fibrou.reoma 

ki!SPIKXTOkf StSitR 
Lunp allci bronchi 

Alveolar/bronchiolar adenoma 
Alveolar/bronchiolar carcilloma 

Trachea 

HIJiXIVPOltllt StSIU 
Sou marrow 
SpiMn 
L~mph 110de1 

Fibrou.reoma, metllltlltic 
Thymus 

CIICutXiVkf SfS'I'ili 
Heart 

IDGtsttVt SfSFEii 
Salivary rlallci 
Liver 

Hepatocellular ade110ma 
He~~&tocallular carcinoma 

Bile duct 
Gallbladder &co-on bile duct 
Pancreu 
E10pharua
Stomach 
Small inteetine 
Larre int11tine 

URINARY Sf!:rtt!ll 
Kidney 
Uriury bladder 

ENDOCRINE SfS'ftJII 
Pituitery 
Adreul 

Adenoma, NOS 
Cortical adenoma 

Thyroid 
Parathyroid 

kiPIODUt'flvt SfS'ftil 
Mammary rlud 
Teatil 

llltlll'ltitial cell tumor 
Proltate 

NUVOUB Sfil& 
Brain 

ALL OI'AU SYSTUS 
Mul~t. orp.u. NOS 
Mali~U~~t lymphoma, NOS 
GruWoc,tic leulullllia 

+ + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
X X X X X X 

X X 
- - + + - - + + - + - + + + + - + -

+ - + + + - + + 
+ + + + + + + 
+ + - + - + 

- + + + + + -

- + + 
+ + + 

+ 

+ - + 

+ + 
+ + 
- + 

+ + 

+ + + 
+ + + 
- + + 

- + -

+ + + + + 
+ + + + + 
- + - - + 

+ - + - + 

+ + + + 
+ + + + 

+ - + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + 
+ + + + + + 

X 
+ + + + + + 
+ + + + + + 
+ + + + + + 
+ + + + + + 
+ + + + + + 
+ + + + + + 
+ + + + + + 

+ + 
+ + 

+ + 
+ + 
+ + 
- + 
+ + 
+ + 
+ + 

+ + + + + + + + + + + + + - + 
+ + + + + + + + + + + + + + + 

X X X 
+ + + + + + + + + + 
+ N + + + + + + + + 
+ + + + + + + + + + 
+ + + + + + + + + 
+ + + + + + + + + + 
+ + + + + + + + + + 
+ + + + + + + + + + 

+ + + 
+ + + 
+ + + 
+ - + 
+ + + 
+ + + 
+ + + 

X 
+ + 
N + 
+ + 
+ + 
+ + 
+ + 
+ + 

+ + 
+ + 

X 

+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + - + + + + + + + + + + + + + + + + + + 

+ + + 
+ + + 

+ + 
+ + 

X X 
+ + + + + + + + 

+ + - + - - + 

+ + + + + + - + + + + + + 
+ + + + + + + + + + + + + 

X 
X 

+ + + + + + + + + + + + + 
+ - + + -

+ + + + 
+ + + + 

+ + + + 
+ - + + 

N N N N N N N N N N N N N N N N N N N N N + N N N 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

X 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

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 

TOTAL: 
TIS8UJ:8 
'l'UMORS 

50 
8 

" 28 

43 

" 2'1 
1 

80 

50 

<&7 
50 

1 
8 

50 
*50 

<&& 
<&& 
<&5 
39 

" 
50 

" 
<&1 

" 1 
3 

<&7 
12 

50 

*50 
3 
3 
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· UiPiiitdit SffiiR 
Ll!l!ll ud broDcld 
~blolaruemoma 
Al~lar~I!.O­

TruiiM 

RDIX'lVPOlt'iiC SfSTii!M 

cna:;otx'i'tJJlt stsrm­
H..n 

Ullliut ififtk
=:,ltledMr 
DIJOOid41 Biilik 

~ 

WJ:lllltSON 

STUDY 


+ + + • 4 + + + + + + + + + + + + + + + + + + + + 
lt 

+ + + + + + + + + + + + + + + + + + .+ + + + + + + 
X lt 

lt 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
X l l X 

X X 
- + + + - + - + + + + 

~ + + + + - • • + + + + + + + + + + + + + 
+ + + + + + • 4 + + + + + + + + + + + + + + 

+ + + + + + + - + + + + + + - + + + + + 
+ - + + - + + + + + + + + + + + + + - + + - + 

+ + + + + + + + + + ~ + + + + + - + + + + + + + + 

+ + + + + + + + + ~ + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + 

l 

X 
lt 

+ + + + + + + + + + + + + + + + + + + + + + + + 
N N N N + N + + + N + N + + N + + N N + + N + + + 
+ + + - + + + + + + + + + + + + + + + + + + + + + 
+ + - + + + + + + + - + + + + + + + + + + + + + 
+ + + + + + + + ~ + + + + + + + + + + + + + + + + 

+ - + + + t - + + + - + + + + + + + + + + 
+ - + - + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + - + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + - + + + + + + + + 

+ - + + + + + + + - + - + + + + + + + + + + + + +~thyroid +--+ + + + 
"AiPRO..,.'""D~~'~urc~n~'~~v,.E-.:srvt,S't'~'~Eili'U""-- ------ ----·--·-------------------------1 
llaaull.u7 llaad 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 
T.ala + + + + + + + + + + + + + + + + + + + + + + + + + 
~ + + + ~ + + + + + + + + + + + + + + + + + + + + + 

NDVOOB SfS'iiii 
Braia + + + + + + + + + + + + + + + + + + + + 

ALL OIREK SISIEMS 

Mul_t;ipla orpu, NOS N N N N N N N N N N N N N N N N N N N N N N N N N 


8ila itact; careii!.Oma, metutatie X 
~la7brollchiolar camnoma, ill.vuive X X 
Jla!iput lymphoma, NOS l X
Ma«P.ent !P~Phoma, hi.atiocyt•c t)lll<l 
Otu~laWmia X X 

~mocytoma 

TABU: 83. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO·YEAR DERMAL 
STUDY OF J.CHLOROETHANOL: VEHICLE CONTROL 

­
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TABLE 83. INDIVIDUAL ANIMAL TUMOR PATHOLOGY 01' MALE MICI!: VI!IUCLI! CONTROL 
(Continued) 

WEEKS ON 
STUDY 

INfit:otiiiiNTDf 818'1& 
Sian peuat 11te 

J\bfoma 
Subcutauoua tiuu 

Senooma,NOS 
1\broarc:oma 
Neurofibl'OUl'COma 

RESPIIL\TOIY SfS'I'tR 
Luqa alld bronclu 

Alwolarlbrouclnolar ede110ma 
AlwolarlbroDCinolar eamnoma 

Trachea 

HiliAJUPOliTIC Sf!fi'iJI 
Boa marrow 
SDleea 

li·~-Lymph aiiclaa 
Thymus 

ClkCULXTOitf SfS'i'i!li 
Heart 

MQESTNE SYSTI!!lli 
Salivary &land 
Llver 

Btle duct can:1noma 
Hepatocellular adenoma 
Hepatocellular C8Z'Cllloma 
HemaJICloaan:oma 

Bdeduct 
Gallbladder 1: common bde duct 
Paucrau 
E.ophap 
Stomach 

AdaiiOC8n:1noma. NOS 
Smallmteltull 
Larp mtelb.111 

uRINARY SYSTEM 
Ktd111y 
Unnary bladder 

&:NDOOKINI! SYS'I ili 
Pttuttery 
Adrenal 

Pheochromocytoma 
Thyrotd 
Parathyroid 

II!PRObOC'tlviC SYSTI!!l\i 
Mammary &land 
Telb.a 
Proatate 

NdVOOS SYSTICM 
81'&11l 

ALL OIRik SIS'IiliS 
Multtple orpu, NOS 

Bile duct camnoma. meteatette 
Alwolarlbronelnolar can:1110ma, liiV&Il 

Mah&nant lymphoma, NOS 
Mahpant ly111phoma, htattoeyttc type 
Granuloeyttc leUlutmta 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
X X 

X 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
X X X X 

X X X 
- + + + + + - - + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

X 
+ + + + + + + + - + + + - - + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

X X 
X X X X X 

+ + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + N N + + + + N + + + + + 
+ + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + - + + 
+ + + + + + + + + + + + + + + + + + + + + 

X 

+ + 
+ + 
+ + 
- + 
+ + 

X X 

+ + 
+ + 
+ + 
+ + 
+ + 

+ + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + 

- + 
+ + 

+ + + + + + + 
+ + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

X 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + - - + + + + - + + - + + 

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 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

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 

TOTAL: 
TISSUI8 
'l'tJ)(()BS 

50 
1

•so 
4 
1 
1 

50 
8 
8 

17 

47 
49 

1 
32 
43 

50 
49 

1 
2 
9 
1 

49
•so 
49 

" 50 
1 

42 
48 

50 
50 

47 
48 

1 
47 
15 

•so 
50 
50 

50 

•so 
1 
2 
3 
1 
2 

• Ammala IIICI'Oplled 
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CiiCULATOJif SfS'iik 
Heart 	

tili1NX1tT SYS'ftll 

TABU 81. INDIVIDUAL A!miAL TUIIOR PATHOLOGY 01' IIALii IIICB IN TID: TWO-DAR DBRMAL 
. 	 STUDY 01' I-CIILOaGBTBANOL: LOW 0081: 

WIDION 
STUDY 

lNNObJiiliTJLif Si&'i& 
Slda pUla\ Ilia 
Sabritauou tiuU a.--. Nos 
D8PliXTOlif Sifita 
Luq~ud broaelli 

Alwolarlbroachiolar U.110ma 
Alwolarlbroaebfolar CUirilloiU 

Tracllla 

+ 	 + + + + + + + + + + + + + + + + + + + + + 
+ 	 + + + + + + + + + + + + + + + + + + + + + + + + 
+ 	 + + + + + + + + + + + + + + + + + + + + + + 
+ 	 + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ 	 + + + + + + + + + + + + + + + + + + + + + + + + 
+ 	 + + + + + + + + + + + + + + + + + + + + +/+ + + 

+ 	 + + + + + + + + + + + + + + + + + + + + + + + +
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 N N N N N N 

Kidllay 	 + + + + + + + + + + + + + + + + + + + + + + + + + 
TubUlar call acleDocarc:illoma 

Uri~~ary blalider 	 + + + + + + + + + + + + + + + + + + + + + + + + + 
Tralllii\foll&l call camuoma 

IROOClUNii SYS'fi& 
Pltui\al7 	 + + - + + + + + + + + + + + + + + + + + + + + + 
Adrell&l 	 + + + - + + + + + + + + + + + + + + + + + + + + + 

Cortical acleiiOJD& 
+ 	 + + + + + + + + + + + + - + + + - - - + + + + +~lar eelladuoma 

1'uUilyrQid 	 - + - - + + + - + + - + - + 

iiPIODOtmVt SfitiR 
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~:.:.11111'7 rlaad + 	 + + + + + + + + + + + + + + + + + + + + + + + +,.,..... + 	 + + + + + + + + + + + + + + + + + + + + + + + + 

ltlaiulftllole 	 N N N N + N N N N N N + N N N N N N + N + N + N + 
CaNiao-.NOI 

NDVOOI &iilik 
Braia + + + + + + + + + + + + + + + + + + + + + + + + + 

UUICULOIULITXL StlfiR... 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 
on.o-- lt 

Xtt OIAU iillia& 
N 	 N N N N N N N N N N N N N N N N N N N N N N N N~~~~=~u,NOI1\ \niplloma, NOS XX XXXltlt lt 

OraD~ ltiilllllllia lt X lt 

+ 	 + + + + + + + + + + + + + + + + + + + + + + + 
+ 	 + + + + + + + + + + + + + + + + + + + + + + + +

X X 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
X 

X 	 X 
+ - + + + + + + + + + + + 

­
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WilDON
ITUDY 

ll4iiOODNTXif &iii& 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

X X 
411 

•50 

" 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

XXXX X X XXX 
X X X X X X 

+ - - + + - + + + + + - - + - + + + + - ­

iiiPiiXTOif Sift& 
Luap &ad breubl 50 

Alveolarlltreaablolu ade110ma 10 
Alveolarlltreublolara~ II 

Traabaa 1111 

Rikl'NMfl'iC Bfifik 
+ + - + + + + - + + + + + + + + + + + + + + + + +lou IIW'I'OW 411 

SpiltII + + + + + + + + + + + + + + + + + + + + + + + + + 50 
[.ympllaodt• 37+ + - + + + + - + + - - + - + - + - - + + - + 
TIIYIII'III 38+ - + + - + + - + + + - + + - + + - + - + + + + + 

diettLXTOif BYMII
H..at + + + + + + + + + + + + + + + + + + + + + + + + + 50 

bibiBTlVI Sffttli 
Salivary 11111111 + + + + + + + + + + + + + + + + + + + + + + + + + 50 

+ + + + + + + + + + + + + + + + + + + + + + + + +Livtr 50 
Htpttooellular adeaoma X X X 3 
Htl!&tooellular atl'eUIOIII& X X X X lt X 8 

BUt duct + + + + + + + + + + + + + + + + + + + + + + + + + 50 
a.llbladder 6 com111011 bdt duct + + Ill Ill + + + Ill + + + + + N + N + + + + N + + + + •I!O 

+ + + + + + + + + + + + + + + + + + + + + + + + +PaiiiCNU 50 
Aaiatr cellatrciiiOma X 1 

+ + + + + + + + + + - + - + + + + + + + + + + .. + 48IIOPUIUI 
+ + + + + + + + + + + + + + + + + + + + + .. + .. +Stomaall 49 

AdeaoearciiiOIII&, NOS X 1 
8111&11 illttltillt + + - + + + + + + + + + + + + + + + + + + + + + + 44 
Larp iattltiat + + + - + + + + + + + + + + + + + + + + + + + + + 411 

N N N N N N N + N N N N N N N N N N N N N N N N N Blc:tulll •so 
La!omyol&l'llllll& X 1 

OkfNXif SYSTEM 
+ + + + + + + + + + + + + + + + + + + + + + + + + 50Kldllt1 

TubUlar celladeaocarciaolll& 1lt 
Uriury bladdtr + + + + + + + + + + + + + + + + + + + + + + + + + 50 

Tralllitlolltl cellatrciaolll& lt 1 

INbOCKlNt SYBTta 
+ + + + + + + + + + + - + + + + + + + + + + + + +Pituit&I'Y 47 

Allrtlltl + + + + + + + + + + + + + + + + + + + + + + + + + 49 
Cortiatl adtaolll& lt lt 2 

- - + + + + + + + + + + + + + + + + + + + + + + + 44Tim'oicl 
Folliaular cell adtaolll& X 1 

Paratllyreicl 14+ - - - + - + + - + - - + - - - -

IDibbUetiVii Biii'ik 
Ill N N N N N Ill N Ill N + Ill N N N N Ill N N N N + N N NMallllll&ry llucl •so 

Ttltil + + + + + + + + + + + + + + + + + + + + + + + + + 110 
Prettatl + + + + + + + + + + + + + + + + + + + + + .. + + + 50 
Stmillll vtliall N N N + + + N N + + N + N N + + N N N + + N + Ill N •so 

CarciiiOu, NOI 1X 

NUVUOS ifll'IA 
I rata + + + + + + + + + + + + + + + + + + + + + + + + + 110 

li\JitbLU&iiLITXL iiffd 
Bou N N N Ill N Ill N Ill N N Ill Ill N N N N N N N N Ill Ill N Ill N 
Otteoureau 

xtt DIRii Sf&liki 
Multiple Olftlll, 11101 •so~ ~ N N N Ill N Ill Ill Ill N N Ill N N N N N N N N N N N N 

llaiiii!AIIIIympllom-, NOI 10 
GraauioaytiG ltillullllta X 4 

t A.llilll&ll lltGreplitd 

TABU: 88, INDIVIDVAL ANIMAL TVMOR PATHOLOGY Or MALl: MICJ:: LOW DOSE 
(CondnuH) 
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INiiUUliilWXkf Si&IU 
Slda,.mtat. + + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + ~--Sa-.NOS 

idPliXNII SIS'I'ili 
LUIIII aad broaelu + + + + + + + + + + + + + + + + + + + + + + + + + 

AlftoJarrbroacluolar adeaoma I X X 
AlftOlarlbroaehiolar carcilloma X 

Truilea - + + + - + + + + + + + + ­

RiiiXTOPUlii'lC SISii!R 
BoDe IIW'I'OW + + + + + + + + + + + + + + + + + + + + + + + + 
Spleea + + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + - + + + + + + + + - + + - + + + + + +~aodu + + + + + + + + + - + + + + + + + - + + + 
CliCOLATOkf SfSiiJI 
Heart + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + - + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

X 
I 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
N N + N N N N N N + N + + + + + + N + + N + N + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + - + + + + + + + + + + + + + + 

X 
+ + + + - + - + - + + + + + + + + + + + + + + 

+ + + + - + + + + + + + + + + + + + + + + + 

OIUNXkf SYB'l'ta 
Kidaey + + + + + + + + + + + + + + + + + + + + + + + + + 

Tublilar cell lode-maGma X 
Uriaar7 b~r + + + + + + + + + + + + + + + + + + + - + + + + + 

iNbOCldNt Sfsttk 
Pimtary + + + - + - + + + + - + + + + + + + + + + + + + + 
Adnaal + + + + + + + + + + + + + + + + + + + + + + + + + 

Adeaoma,NOS 
Cortical adeaoma 

Thyroid + + + + + + + + + + + + + + + + + + + + + + 
Parathyroid - + + + + + + + + 

lW'IWDUCI!Vi SiS'Ii!il 
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~-ryliaad + + + + + + + + + + + + + + + + + + + + + + + + + 

Praltata + + + + + + + + + + + + + + + + + + + + + + + + 
Pema 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 

Papilloma, NOS X 

NUVOUS 818'1& 
81'&111 + + + + + + + + + + + + + + + + + + + + + + + + + 

MJDt exvtt'lii 
l'eritoMUIII 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 

Sarcoma, NOS 

N N N N N N N N N N N N N N N N N N N N N N N N N 

X 
X X 

X X 

No tiuua Ult'ormaboanblllltted 
C: Necropq, DO luatoloiY due to protocol
A:. Autolyua
M: AlniiW llllUUII 
B: No~ performK 

TABU: 83. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OJ' MALE MICE IN THE TWO-YEAR DERMAL 
STUDY OJ' 1-CHLOROETIIANOL: HIGH DOSE 
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TABU 88. INDIVIDUAL ANIMAL TUMOR PATHOLOGY 01' MALE MICE: HIGH DOSE 
(Condlluecl) 

WIIJ:UON 
S'I'UDY 

HIMXtoPOIIIIC Sttftk 
Bolllllllm)W 
Spleea 
~mph aocle8 
TllyiDDI 

cntetJLATOif Bi&f& 
Hurt 

bltlEitiVI SfS'fiii 
Salivary llud 
Liver 

Hepatocellular adeaoJDa 

Hepatocellular earc!DoJDa 

HeJ!atoblutoJDa 


Biled'IJCt 
a.llbi..w.r. COIDIDOD bile d'IJCt 
Pucreu 
E1011huaa 
StoiiiiCii 

AdeaoJDatoaa polyp, NOS 
Small iatutiu 
Larp iatelltiu 

UkiNXif Sf8tiii 
Kidiii:J 

TubUlar cell ade-reiao­
Urtaary bladder 

INDOOILNI SfS'l'ill 
Pituitary
Adnul 

Adeaoma,NOS 

Cortieal-DOID& 


Thyroid 
Parathynricl 

DPkbbUCitiVi SiS'tta 
Mammai'Jiiaad 
Teltia 
Proltate 
Pellia

Pepilloma, NOS 

NUVOUS SiSTI& 
BraiD 

BODY CXVH'itS 
PeritoDIUID 

Sercoma,NOS 
ALL OfRD Si&liliS 
Multiple orpu, NOS 
S...CO~ NOS, uaclear prima17 or llleta 
~ei[NltobiUtOma, lllltutatic 
MalipaDt l:vmphoma, NOS 
GruWocytiC lewmia 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 
l[ 

+ 
+ 

+ 
+ 

+ 
+ 

+ + 
+ + 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ + + + + + + + + + + + + + + + + + + + + + + + + 110 
l[ X X X X X 9 

X X 8 
+ + - + + - - + + + - + + - + + ft 

+ 
+ 
+ 

+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
-

+ 
+ 
+ 
+ 

+ 
+ 
-
+ 

+ 
+ 
+ 
-

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ + 
+ + 
+ -
+ + 

+ 
+ 
-
+ 

+ 
+ 
+ 
+ 

+ 
+ 
-
+ 

+ 
+ 
+ 
+ 

+ 
+ 

+ 

+ 
+ 
+ 
+ 

+ 
+ 
-
+ 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 49 
+ + + + + + + + + + + + + + + + + + + + + + + + + 110 

X 1 
X X 4 

1 
+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
N 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ + 
+ + 

+ 
+ 

+ 
N 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

110 
"110 

+ + + + + + + + + + + + + + + + + + + + + + + + + 110 
+ + + + + + + + + + + + + + + + + + + + + - + + + 49 
+ + + + + + + + + + + + + + + + + + + + + + + + + 49 

1 
+ + + + + + + + + + + + + + + + + + + + + + + + + 46 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

-

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ + 

+ + 

+ + 

+ 

+ 

+ 

+ 

+ 

-

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

46 

110 
1 

47 

+ + + + + + + + + + + + + + + + + + + + + + + + + 47 
+ + + + + + + + + + + + + + + + + + + + + + + + + 110 

X X 2 
X 1 

+ + + + + + + + + + + + + + + + + + - + + + + + + 46 
- + - + + + + + + - + - - + + + 19 

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 
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+ 
N 

+ 

N 
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+ 
N 

+ 

N 
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+ 
N 

+ 

N 
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+ 
N 

+ 
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+ + 
+ + 
N N 

+ + 

N 
+ 
+ 
N 

+ 

N 
+ 
+ 
N 

+ 

N 
+ 
+ 
N 

+ 

N 
+ 
+ 
N 

+ 

N 
+ 

N 

+ 

N 
+ 
+ 
N 

+ 

N 
+ 
+ 
N 

+ 

N 

N 

N 

N 

N 

N 
][ 

N 

N 

N 
X 

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 

N N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N "110 
1 
1 
2 
2 
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WIJ:KSON 
STUDY 

INfiUOkiN'fXlif SiiiiR 
Slda,.WIIiU 
Sabria- ti.­

llual•U cueiJioma 
~ 
Sanoma,N08 
Lipolareoma 

IDPiiXi'OAf Siil&a 
Luq~ud bl'o1ldli + + + + + + + + + + + + + + + + + + + + + + + + + 

X X X~lar-­AI~cueillo- X X 
Tftchea - + + + + + + + - + - + + + + 

Hi!IIANPOli'fiC StstU 
lou IIIU'IIIW + + + + + + + + + + + + + + + + + + + + + + + + + 

+ - + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + +~pa::­. lyaaplloma, NOS 

TIIJIIIU + - + + - + + + + + - + + + + + + + - + + + 

Cllt'OtxiUlt 818'1& 
Heat + + + + + + + + + + + + + + + + + + + + + + + + + 

blGD'IIVI Biiiik 
+ + + + + + + + + + + + + + + + + + + + + + + + +~981711ud

L1ver + + + + + + + + + + + + + + + + + + + + + + + + + 
AdeiiOQI'CiDoma, NOS, IUtutatic X 
Ras-m.Uular adeao111a X 

Bile duct + + + + + + + + + + + + + + + + + + + + + + + + + 
QalJbiadder 6 COIIUDOD bile duct + N N + N + N + N N + + + N N + + + + + + + + + N 
Paaerua + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + - + + + + + + + + + + ~ + + + + + + + + + + + + + + + + + + + + + + 
Small iatutiaa + - + + - + + + + + + + + + + + + + + + + 
Larte iat.tiaa - + + + + + + + + + - + + + + + + + + + + 

OiiNXKY Sliiik 
IUdaay + + + + + + + + + + + + + + + + + + + + + + + + + 

Sarcoma, NOS, lliiCiear priJaarJ or matutatic 
UriJwy bJ8ddu + + - +- + + + + + + + + + - + + + + + + + +I+ 

+ - + ... + + + + + + + + + + + + + + + + - + + ­
X 

+ + + + + + - + + + + + + + + + + + + + + + + + + 

+ - - + + + + + + + + + + + + + + + + + + + + + 
+ + + - - + + - - + - + + 

DP8JDUCHVI SIM& 
+ N + + + + + + + + + + + + + + + + + + + + + + +v:z:::=-.Nos X X X X 

Utaru + + + + + + + + + + + + + + + + + + + + + + + + + 

~­BIIdolaeVial.UOmal polyp 
Ovary + + + + + + + + + + + + + + + + + + + + + + + + + 

LutHma 
Ramaqioma X 

NUVOUB SiB'IIR 
BraiD + + + + + + + + + + + + + + + + + + + + + + + + + 

Amocytoma X 

N N N N N N N N N N N N N N N N N N N N N N N N N 
X 

X X X X X X X X X 
X 

+ + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

X 
X 
X 

TABLE 84. INDIVIDUAL ANIMAL TUMOR PATHOLOGY 01' RMALE MICE IN THE TWO·YEAR 
DERMAL STUDY 01' J..CHLOROETIIANOL: UNTREATED CONTROL 

2-Chloroethanol, NTP TR 275 104 



TABLE 84. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: UNTREATED CONTROL 
(Continued) 

WJ:IKBON 
S'l'tl'DY 

DSPl£\TOJif SIB'fiii 
LIJIIIII ud lmiiiChi 

Alwolarlbroachiolar.-aoma 
Al'NOiadbroachiolarCUCUIOma 

Trachea 

Hiliiti'OP01i1'1C StS'i ill.._ 
Spina
LYmPh IIOdell 

lila1ipaJR lym.plloma, NOS 
Thymua 

CiitOLXTOKf SIS'ii!ii 
Haart 

blliiS'l'IVI Sift& 
Sabvuy ,!aDd 
Llwr 

Adloaoc:amao-. NOS. metutat1c 
Repa~llular.-Doma 

Bueduct 
Gallblaclder 6 COIIliDOII blle duct 
PuCfta& 
Eoophuus
Stomacli 
SmalltDtntule 
Larp lllteltul• 

OlUNAif Si&'liil 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + N + + + 

X 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
X XX X 

X 
+ - + + + - + + - + - + - + - + 

+ + + + + 
+ + + + + 
+ + + -

+ + + + 

+ + + 
+ + + 
+ + 

+ + + 

+ + 
+ + 
+ 

- + 

+ + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + 
+ + + + + + + + 

X 
+ + + + - + + + - + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

- + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
N + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + - + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + 

TOTAL: 
TISSUES 
TUMORS 

48 
•50 

1 
1 
1 
1 

50 
7 
8 

22 

50 
47 
88 
1 

39 

48 
50 

1 
1 

50 
"50 
48 
48 
47 
44 
48 

Kldlley +++++++++++++++++++++++++ 50 
Sarcoma, NOS, uDCiar prima!7 or mate X 1 

Unnaryblaclclu + + + + + + + + + + + + + + + + + + + + + + + + + 48 

DPIODUCIIVI 919'1& 
M~ma,NOS 
Uteraa 

Lelom,_rcoma 
lllcioaie&rialltromal polyp 

Ovary
Luteoma 
Remaqu11aa 

NtkVOUS SfS'IiJI 
Bm11 

Astrocytoma 

AU UI'AU Sfiiilii 
Mulb.ple OJPIIS. NOS 

Al'NO!ulliiollduolar camao-. UlVUl 
Mahpaat lymphoma, NOS 
Mahj. lympbo-. iuetlocyb.c type 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
X X X 

X 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

X 
X 

+ + + + + + + + + + + + + + + + + - + + + + + + 
+ + + - + + + + - + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
X 

X X 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

X 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

N N N N N N N N N N N N N N N N N N N N N N N N N 

X 

48 
4 
1 

49 
1 
1 

45 
17 

"50 
4 

50 
1 
2 

50 
1 
1 

50 
1 

"50 
1 

10 
1 
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RillkhliKiifiC SiMlA..__ + 

a-­ + 
+ 
+ 

cta:ULAi'Olit 81&1& 
lieu\ 	 + 

+ 
+ 

+ 
If 
+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

OIINDt SIMlA 

=b!MderiNiJOCZiCII Sill& 

Amaal~-­
Til~ 
PaiaCIIJroid 

4411GUa&fDf iliiik 
Slliapmallitl
8llia 

~= 8u'llllma,N08..,.... 
X X X 

+ - + + - + + + + 

+ + + + + + + + + + + 	 + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + 	 + + + + + - + + + 
+ + + + + + + + + + + + - + + - + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + 	 + + + + + + + + + + + + 

X 

+ + + + ·+ + + + + + + + 	 + + + + + + + + + + + + 
N N N N + + + N + + N + + N N + + + + N + + + + 
+ + + + + + + + + + + + 	 + + + + + + + + + + + + 
+ + + + + + + + + + + + 	 + + + - + + + + + + + + 
+ + + + + + + + + + + + 	 + + + + + + + + + + + + 
+ + + + + + + + + 	 + + - + + + + - + + + + 
+ - + + + + + + + + + + + + + + + + + + + + - + 

+ + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + 

+ - + + + + + + + + + + + + + + + + + + ·+ + + 
l 

+ + + + + + + + + + + + 	 + + + + + + + + + + + + 
+ + + + + + + + + + + + 	 + + + + + + + + + + + 

+- +-+++ ++ + 

+ + + If + + + + + If If + 	 + + + + + + + •.• + + + 
X X 

+ + + + + + + + + + + + 	 + + + + + + + + - + + + 

+ + + + + + + + + + + + 	 + + + + + + + + + + + + 

RUVOUS Sill& 
Braia + + + + + + + + + + + + + + + + + + + + + + + + + 

ALL OIRD ifli&i 
YIIWDie ortP1. NOB 	 N N N N N N N If N N N N N N N N If N N N N N N N N 
llaliput lyaipboma, NO& l l l l X l l 

Gru~ llliablllia X 


+ + + + + + + + + + + + 	 + + + + + + + + + + + + 
+ + + + + + + + + N + + + + + + ~ + + + + + + + + 
+ + + + + + + + + If + + + + + + + + + + + + + + + 

X 

+ + + + + + + + + + + + + + + + + + + + + + + + 

TABU 84. INDIVIDUAL ANIMAL TUIIOR PATHOLOGY or I'BJIALI: IIICB IN TID TWO.YBAB 
DBIUIAL STUDY or 1-CBLOROBTHANOL: VBBICU CONTROL 
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TABU IW. INDIVID11AL ANIMAL TmiOB PATHOLOGY 01' :nMAL1 MICE: VI!IDCLI CONTROL 
(Condaued) 

ll41WUIWifDT SIM& 
Slda paW lite 
SldasJ==Sanoma,NOI..,..,_ 

RIIUNRUiiC Stiii!Ji 
ao... IIIU'IIIW 

=ra..... 
TlaJiiau. 

Ciitb'LXTOfi Sill iA 
Hun 

OJdNDY &iii& 

W"~ biMider 

DPibbUti'IVI Sfiiik 

v;:==.,NOI 
Uten~~ 

Leio..,oma 

~-
~ma,NOI 
~.,._aoma,NOI 

H•maqloma 

NDVOOI iiii& 
Bnia 

ALL GIRD 8111&8 
Multipl.orpaa,NOI 
~ lyi!IJI)Ioma, NOS 
~leablllla 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
X 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

X 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
X X X X 

X 
+ + + + + + + + + + + + + - + + - + - + + - + 

+ + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + 
+ + + + + + + + - + 
+ + + + + + + + + + + + + + - + + 

+ + + 
+ + + 
- + + 

+ 

+ + + + 
+ + + + 
+ + + 
+ + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

X 
X 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + N + + + + + + + + + + + + + + + + + N + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + -
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + -

+ + + + + + + + + + 

+ + + 
+ + + 
+ + 

+ + + + + + + 
+ + + + + + + 

+ + - + 

+ + + 
X 
+ + + 
+ + 
+ 

+ + + + + + + + + + 

+ + + + + ~ + + + + 
+ + + + + + + + + + 
+ + + + + 

+ + 

+ + 
+ + 

+ + + + + + + + + N + + + + + + + + + + + + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
X 

X X 
X 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
X 

X 
X 

X 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

N N N N N N N N N N N N N N N N N N N N N N N N N 
X 

50 
7 
2 

28 

48 
48 
33 
42 

50 

50 
50 
2 
1 

50 
*50 
50 
47 
50 
45 
48 

50 
49 

48 
2 

50 
48 
19 

•so 
2 

48 
1 
2 
1 

50 
1 
1 
1 
2 

50 

*50 
8 
1 
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HdAiVPUiiriC ifffiA 
-

ditULXTOAY 8f8TtR 

-

-

NUVODI iiitili 
ll'lia 

WIIUON 
ft'UZ)Y 

+++t·++++ + + + + + + + + + + + + + + + + + 
l 

I I 
X 

- - + -1- - -+- + -1- -1- - + + + + 

+ + + + + + + - + + + + + + + + + + + + + + + 
+ + + + + - -1- + + + + + + + + + + + + + + + + + + 

+ + + - + + + + + + + - + + + + + + + - + + + - + 
+ - - - + + + + + - - + + + + + + - + + + - - - + 

Hu.rt + + + + + + + + + + + + + + + + + + + + + + + + + 
Hemaqioalooma,lllltaltatic 

WUUHVI &iifiM w.,., rlallfl + + + + + + + + + + + + + + + + + + + + + + + + + 
Ll,.r + + + + + + + + - + + + + + + + + + + + + + + + + 
Billcl'llllt + + + + + + + + - + + + + + + + + + + + + + + + + 
Qallblaclcltr 6 COIIIIIIOII\rill duct N N + N + N + + + + + + + N + + + N + + + + + + + 
PaiiCNU + + + + + - + + + + + + + + + + + + - + + + + + + 
Eaopbaru + + + + + + + + + + + + + + + - + + + + + + + + + 
StoiiiUII + + + + + + + + + + + + + + + + + + + + + + + + + 
Small illtlltilll - + + + - + + + + + + + + + + + + + + + + + + 
Larre illtlltilll + + + + + + + + + + + + - + + + + + + + + + + + + 

OiUHXif Sfsttii 
ltlduy + + + + + + + + + + + + + + + + + + + + + + + + + 
Utiiiiii'J blacider + + + - + + + + + + + + + + + + + + + + + + + + + 

+ + - + + + + + + + + + + + + + + + + + + + + + + 
X 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

+ + + + - - + + + + + - + + + + + + + + + + + - + 
+ - - - - + + + + + + + + 

+ + + + + - + + + + + + + + + + + + - + + + + + + 

N N N N + N + + + + + + + N + + + + + + + + + + + 
I 

X 

X 
+ + - + + + + + + + + + + + + + + + + + + + + + + 

X 
+ + + + + + + + + + + + + - + + + + + + + + + + + 

X 
X X 

+ + + + + + + + + + + + + + + + + + + + + + + + + 

N N N N N N N N N N N N N N N N N N N N N N N N N 
X

X X X X X 
X 

X X X X 

+ + + + + - + + + + + + + + + + + + + + + + + +
N + N + + + + + + + + + + + + + + + + + + + + + + 


N + N + + + + + + + + + +' + + + + + + + + + + + + 

I 

TABU: 84. INDIVIDUAL ANIMAL Tt1MOB PATHOLOGY Or DMA.LIII MICIIN THI TWO·YIAB 
DERMAL 8Tt1DY Or I.CHLOBOETBANOLa LOW DOSE 

­
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TABLE 84. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: LOW DOSE 
(Condlluecl) 

WilDON 
STUDY 

RUXTOPOiffiC lfiftil 

ClitOLAi'Oif Sf&tik 
Heart 
Ha~Uqio~arcoma, m.tutatic 

DidiitlVI StSTDI 
Sali..ry llaad 
Li.,.r 
Bile duct 
Gallbladder 41 common bile duct 
Pancreea 
l:aophapa
Stomach 
Sasall intestine 
Larp inteltine 

UKINXltf SYS'ftll 
Kidney
Urinary bladder 

I!NDOCKINt SYSTtlll 
Pituitary

Chromophobe wnom. 
Adl'lnal 

AdlnoJU,N08=,mdPaMreatic ielaU 
laiR cell edenoasa 

NEIVOOS lift& 
Brel11 

ALL &i'Rtk Sfitiiti 
Multiple orpu, NOI 

Caral11011rooma metutatlc 
Mal!flllllt lympboma, NOI 
Mallput lymphoma, hlatloaytlc type 
Gre11uloaytlc lewlllla 

+ 
+ 

+ 
+ 

+ 
+ 

+ + 
+ + 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
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RiilkriJMAI'I'IC Stiiik 

CIE!ULXiVif 818'1& 

DBJUIAL STUDY 01' J.CBLOROBTBANOL: BlOB D08B 

WIIDOif 

STUDY 


ll411UUDINIAIY &til& 
+ + + + + + + + + + + + + + + + + + + + + +~~bwui.. 

+ + + + + + + + + + + + + + + + + + + + + + + + +~-­ XSueoma,NQI 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
X 

X 
+ + + + - + + + + 

+ + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + + + + 

R~ + + + + + + + + + + + + + + + + + + + + + + + + + 

biUDl'IVI Siil& 
SaimrJ llaad + + + + + + + + + + + + + + + + + + + + + + + + 
Liwr + + + + + + + + + + + + + + + + + + + + + + + + + 
Ret~atoceUular c:arctaoma X 

Bile duct + + + + + + + + + + + + + + + + + + + + + + + + + 
Gallbladder 6 COIIUIIOII biJe duct N N N + N N N + + N N + + + + + + + + + + + + + + 
~acMIIOIDB 

+ + + + + + + + + + + + + + + + + + + + + + + + + 
E10pbuld + + - + + + + + + + + + + + + + + + + - + + + + 
Stomacli. + + + + + + + + + + + + + + + + + + + + + + + + + 
SmaU iat.ltine + + + - + + + + + + + + + + - + + + + + + + + + 
Larp illt.ltine + + + + - + + + + + + + + + + + + + + + + + + 

OKINAIY SiSTI& 
KidlleJ + + + + + + + + + + + + + + + + + + + + + + + + + 
Uriul')' bladder + + + + + + + + + + + + + + + + + + + + + + 

+ - + - + + + + + + + + + + + + + + + + + + + + 

+ + + - + + + + + + + + + + + + + + + + + + + + + 
+ + - - + + + + + + + - + + + + + + + + + + + + + 

+ + + + + + - + + + + + + 

kiPRODOdrtVI Si&i& 
+ + N N N + + N + + + + + + + + + + + + + + N + + 

".ti!=..Nos X I X 
eara--ma X X 

Uteru + + + + + + + + + + + + + + + + + + + + + + + + + 
Carcilloma, NQI ll 

Leiom:roma X 

Leiom,_,.ma 


()qry + + + + + + + + + + + + + + + + + + + + + + + 

NDVUOS Sfiiik 
Braill + + + + + + + + + + + + + + + + + + + + + + + + + 

llOSCOLOSKILITAL SfS'I&il 
Mu:le 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 

Leiom,_,.ma, iii'IIIGW 

N N N N N N N N N N N N N N N N N N N N N N N N N 
X 

X lt X X X 
X lt lt 

TABU: IH. INDIVIDUAL ANIMAL TUMOR PATHOLOGY 01' DMAIJ!: IIICBIN TBB TWO.YBAR 
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Hi!IUJiJJiOliiiC liM& 

CiittJLXtfJif St&i'D 
HUI't 

UkiNXif Sill ik 

=bl.w.r 

tNWCilhi Stitik 

DPIODUt1iVi Stfiiil 
":=::::...Nosc:ara-.. 
Uteru

Cudaoma,NOS 
Leioa~Joma 

~ 
NUVOOI SIBJ& 
BraiD 

nt MAD itif&S 

(Coatlllaed) 

INIIUOiiliWXif Bill& 
Slda peillt lite 

Saftlollla, NOI, iaYMI" 
Sabcaaa.o.a*­

Sanoma,NOS 

Multiple Ol'plll, NOS
AMIIOCUCiaoma, NOI, llletel&atit===':allalipaDt l:JII!Poma, NOS 

lliatiacJt~ce,p. 
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•110 

lt 1 
+ + + + + + + + + + + + + + + + + + + + + + + + + 50 
+ + + + + + + - + + + + + + + + + + + + + + + + 45 
+ + + + + + + + + + + + + + + + + + + + + + + + + 50 
- + + + + + + + + + + + + + + + + + + + + + + + 45 
+ 

+ 
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+ 
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N N 
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N N 
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41 

110 
45 

47 
8 

48 
48 
21 

50 

• ADimalalleCI'Oplied 
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APPENDIX C 


SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC 


LESIONS IN RATS IN THE TWO-YEAR DERMAL STUDIES 


OF 2-CHLOROETHANOL 
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TABLE C1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE 
TWO-YEAR DERMAL STUDY OF J-CHLOROETHANOL 

CONTROL (VEH) 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 PAINT SITE (48) (49) (49) 

EPIDERMAL INCLUSION CYST 1 (2%) 
EDEMA, NOS 1 (2%) 

•SKIN (50) (50) (50) 
HYPERKERATOSIS 1 (2%) 
ACANTHOSIS 1 (2%) 

•SUBCUT TISSUE (50) (50) (50) 
HEMORRHAGE 1 (2%) 
ABSCESS, NOS 1 (2%) 
GRANULOMA, NOS 1 (2%) 

RESPIRATORY SYSTEM 
#TRACHEA 

INFLAMMATION, SUPPURATIVE 
#LUNG/BRONCHUS 

LYMPHOCYTIC INFLAMMATORY INFILTR 
#LUNG 


ATELECTASIS 

CONGESTION, NOS 

INFLAMMATION,INTERSTITIAL 

PNEUMONIA, ASPIRATION 

INFLAMMATION, ACUTE/CHRONIC 

INFLAMMATION, CHRONIC FOCAL 

FIBROSIS, FOCAL 

HYPERPLASIA, ADENOMATOUS 


#LUNG/ALVEOLI 

HISTIOCYTOSIS 


(46) 

(49) 

(49) 
1 (2%) 
1 (2%) 
1 (2%) 

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

(49) 
3 (6%) 

(50) 

(50) 
1 (2%) 

(50) 

2 (4%) 

3 (6%) 

(50) 
1 (2%) 

(47) 
2 (4%) 

(50) 

(50) 

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

2 (4%) 

1 (2%) 
(50) 

2 (4%) 

HEMATOPOIETIC SYSTEM 
#BONE MARROW 


HYPOPLASIA, NOS 

HYPERPLASIA, NOS 

MYELOFIBROSIS 


#SPLEEN 
INFLAMMATION, FOCAL GRANULOMATOUS 
FIBROSIS 
FIBROSIS, FOCAL 
NECROSIS, FOCAL 
HEMOSIDEROSIS 
HEMATOPOIESIS 

#MANDIBULAR L. NODE 

EDEMA, NOS 

HYPERPLASIA, NOS 

PLASMACYTOSIS 


#MEDIASTINAL L. NODE 
INFLAMMATION, FOCAL GRANULOMATOUS 
HEMOSIDEROSIS 

#HEPATIC LYMPH NODE 

INFLAMMATION, GRANULOMATOUS 

HYPERPLASIA, NOS 


#PANCREATIC L. NODE 

HEMORRHAGE 


#LUMBAR LYMPH NODE 

HEMOSIDEROSIS 


(49) 

1 (2%) 
(50) 

1 (2%) 
2 (4%) 
1 (2%) 
7 (14%) 
6 (12%) 

(49) 

1 (2%) 

(49) 

2 (4%) 
(49) 

(49) 

(49) 

(49) 
1 (2%) 

(50) 

2 (4%) 

4 (8%) 
3 (6%) 

(50) 
1 (2%) 

1 (2%) 
(50) 

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

(50) 
1 (2%) 

(50) 
1 (2%) 

(49) 

1 (2%) 

(50) 
1 (2%) 

4 (8%) 

3 (6%) 
1 (2%) 

(49) 

(49) 
1 (2%) 

(49) 

(49) 

(49) 
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TABLE Cl. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE 
TWO-YEAR DERMAL STUDY OF 2-CHLOROETHANOL (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

HEMATOPOIETIC SYSTEM (Continued) 
#RENAL LYMPH NODE 

EDEMA, NOS 
#LIVER 

HEMATOPOIESIS 
#THYMUS 

HEMORRHAGE 

CIRCULATORY SYSTEM 
#LUNG 

PERIVASCULITIS 
#HEART/ATRIUM 

THROMBOSIS, NOS 
#MYOCARDIUM 

DEGENERATION, NOS 
•PULMONARY ARTERY 

MINERALIZATION 
LYMPHOCYTIC INFLAMMATORY INFILTR 

•PANCREATIC ARTERY 

DEGENERATION, MUCOID 


•VEIN 

DILATATION,NOS 


#LIVER 

THROMBOSIS, NOS 

THROMBUS, ORGANIZED 


#ADRENAL 

THROMBOSIS, NOS 


DIGESTIVE SYSTEM 
#SALIVARY GLAND 

ATROPHY, FOCAL 
#LIVER 

INFLAMMATION, FOCAL GRANULOMATOUS 
DEGENERATION, CYSTIC 
DEGENERATION, HYDROPIC 
NECROSIS, FOCAL 
NECROSIS, COAGULATIVE 
LIPOIDOSIS 
BASOPHILIC CYTO CHANGE 
GROUND-GLASS CYTO CHANGE 
FOCAL CELLULAR CHANGE 
CLEAR-CELL CHANGE 
ANGIECTASIS 

#PORTAL TRACT 

INFLAMMATION, CHRONIC 


#LIVERICENTRILOBULAR 

NECROSIS, NOS 

LIPOIDOSIS 


#BILE DUCT 

HYPERPLASIA, NOS 


#PANCREAS 

ACCESSORY STRUCTURE 

DILATATION/DUCTS 


#PANCREATIC ACINUS 

ATROPHY, NOS 

ATROPHY, FOCAL 


#ESOPHAGUS 

INFLAMMATION, SUPPURATIVE 


#GASTRIC SUBMUCOSA 

EDEMA, NOS 


(49) 

(50) 
1 (2%) 

(37) 

(49) 
1 (2t.) 

(50) 

(50) 
39 (78t.) 

(50) 
7 (14t.) 
1 (2%) 

(50) 
1 (2%) 

(50) 

(50) 
1 (2%) 

(50) 

(50) 
1 (2%) 

(50) 
5 (10%) 
1 (2%) 

1 (2%) 
6 (12%) 
2 (4%) 
1 (2%) 
1 (2%) 
1 (2%) 
2 (4%) 

(50) 
2 (4%) 

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

(50) 
38 (76%) 

(50) 

1 (2%) 
(50) 

7 (14%) 
4 (8%) 

(48) 

(50) 

(50) 

(50) 

(33) 
1 

(50) 

(50) 
1 

(50) 
46 

(50) 
6 

(50) 

(50) 
1 

(50) 

(50) 
1 

(49) 

(50) 
4 
1 
1 
2 
1 
1 
2 
4 

(50) 

(50) 

(50) 
45 

(50) 

(50) 
10 

1 
(49) 

(50) 

(3t.) 

(2t.) 

(92t.) 

(12%) 

(2%) 

(2%) 

(8%) 
(2%) 
(2%) 
(4%) 
(2%) 
(2%) 
(4t.) 
(8%) 

(90%) 

(20%) 
(2%) 

(49) 
1 (2%) 

(50) 
1 (2%) 

(43) 

(50) 

(50) 

(50) 
44. (88%) 

(50) 
7 (14%) 

(50) 

(50) 

(50) 

1 (2%) 
(50) 

(50) 

(50) 
4 (8%) 
3 (6%) 

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

1 (2%) 
(50) 

(50) 

(50) 
40 (80%) 

(49) 
1 (2%) 

(49) 
15 	 (31%) 
3 (6%) 

(49) 
1 (2%) 

(49) 
1 (2%) 
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TABLE C1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE 
TWO-YEAR DERMAL STUDY OF 2-CHLOROETHANOL (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

DIGESTIVE SYSTEM (Continued) 
#FORESTOMACH (50) (50) (49) 

ULCER, NOS 1 (2%) 
EOSINOPHILIC INFILTRATE 1 (2%) 
REACTION, FOREIGN BODY 1 (2%) 
HYPERPLASIA, BASAL CELL 1 (2%) 

URINARY SYSTEM 
#KIDNEY 

CYST, NOS 
LYMPHOCYTIC INFLAMMATORY INFILTR 
ABSCESS, NOS 
NEPHROPATHY 

#KIDNEY/CORTEX 
ABSCESS, NOS 
FIBROSIS 

#KIDNEY/TUBULE 
ABSCESS, NOS 
PIGMENTATION, NOS 

#KIDNEY/PELVIS 
HYPERPLASIA, EPITHELIAL 

#URINARY BLADDER 
INFLAMMATION, CHRONIC 

•URETHRA 

INFLAMMATION, SUPPURATIVE 


(50) 
1 (2%) 

47 (94%) 
(50) 

1 (2%) 
(50) 

1 (2%) 
44 (88%) 

(50) 
1 (2%) 

(49) 
1 (2%) 

(50) 
1 (2%) 

(50) 
1 (2%) 

46 (92%) 
(50) 

(50) 

47 (94%) 
(50) 

(50> 

(50) 

(50) 

1 (2%) 

1 (2%) 


48 (96%) 

(50) 

1 (2%) 

(50) 

42 (84%) 
(50) 

(48) 

(50) 

ENDOCRINE SYSTEM 
#PITUITARY 

CYST, NOS 
HEMORRHAGIC CYST 
FOCAL CELLULAR CHANGE 
HYPERPLASIA, FOCAL 
ANGIECTASIS 

#ADRENAL 
CONGESTION, NOS 
DEGENERATION, LIPOID 
ATROPHY, DIFFUSE 
HYPERPLASIA. FOCAL 
ANGIECTASIS 

#ADRENAL CORTEX 
CYST, NOS 
DEGENERATION, LIPOID 
HYPERPLASIA, FOCAL 
ANGIECTASIS 

#ADRENAL MEDULLA 
HYPERPLASIA, NOS 
HYPERPLASIA, FOCAL 

#THYROID 
FOLLICULAR CYST, NOS 
ATROPHY, FOCAL 
HYPERPLASIA, C-CELL 

#PARATHYROID 
HYPERPLASIA, FOCAL 

(50) 
4 (8%) 
1 (2%) 
1 (2%) 
5 (10%) 

(50) 
1 (2%) 

(50) 

5 (10%) 
1 (2%) 
1 (2%) 

(50) 

3 (6%) 
(49) 

1 (2%) 
4 (8%) 

(39) 
1 (3%) 

(48) 
3 (6%) 

9 (19%) 

(50) 

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

(50) 

6 (12%) 
2 (4%) 

(50) 
3 (8%) 
7 (14%) 

(49) 
1 (2%) 

5 (10%) 
(39) 

(49) 
2 (4%) 

7 (14%) 
1 (2%) 

(50) 

1 (2%) 

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

(50) 

5 (10%) 
(49) 

1 (2%) 

3 (6%) 
(35) 
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TABLE Cl. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE 
TWO·YEAR DERMAL STUDY OF 2-CHLOROETHANOL (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

REPRODUCTIVE SYSTEM 
*MAMMARY GLAND (50) (50) (50) 

GALACTOCELE 1 (2%) 1 <2%) 
INFLAMMATION, SUPPURATIVE 1 (2%) 
INFLAMMATION, GRANULOMATOUS 1 (2%) 
LACTATION 12 (24%) 12 (24%) 11 (22%) 

*MAMMARY DUCT (50) (50) (50) 
HYPERPLASIA, NOS 1 (2%) 1 (2%) 

*MAMMARY LOBULE (50) (50) (50) 
HYPERPLASIA, NOS 6 (12%) 2 (4%) 

*PREPUTIAL GLAND (50) (50) (50) 
DILATATION, NOS 1 (2%) 
DILATATION/DUCTS 1 (2%) 
INFLAMMATION, SUPPURATIVE 1 (2%) 
INFLAMMATION, CHRONIC 1 (2%) 
HYPERPLASIA, NOS 1 (2%) 

#PROSTATE (49) (49) (48) 
INFLAMMATION, SUPPURATIVE 1 (2%) 
INFLAMMATION, CHRONIC 2 (4%) 1 (2%) 1 (2%) 
INFLAMMATION, CHRONIC FOCAL 1 (2%) 2 (4%) 
INFLAMMATION, CHRONIC SUPPURATIVE 2 (4%) 
INFLAMMATION, FOCAL GRANULOMATOUS 1 (2%) 
NECROSIS, FOCAL 1 (2%) 
ATROPHY, NOS 1 (2%) 
HYPERPLASIA, EPITHELIAL 2 (4%) 
HYPERPLASIA, FOCAL 2 (4%) 4 (8%) 8 (17%) 

#TESTIS (50) (50) (50) 
MINERALIZATION 1 (2%) 
ATROPHY, NOS 4 (8%) 1 (2%) 1 (2%) 
HYPERPLASIA, INTERSTITIAL CELL 1 (2%) 2 (4%) 3 (6%) 

#TESTISfrUBULE (50) (50) (50) 
MINERALIZATION 1 (2%) 1 (2%) 

•EPIDIDYMIS (50) (50) (50) 
DILATATION: NOS 1 (2%) 
HYPERPLASIA, EPITHELIAL 1 (2%) 

NERVOUS SYSTEM 
#LATERAL VENTRICLE (50) (50) (50) 

DrLATATION, NOS 1 (2%) 
*CHOROID PLEXUS (50) (50) (50) 

LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%) 
#BRAIN (50) (50) (50) 

HEMORRHAGE 2 (4%) 

SPECIAL SENSE ORGANS 
*EYE 

CATARACT 
(50) 

15 (30%) 
(50) 

2 w•> 
(60) 

2 (4%) 
*SCLERA (50) (50) (50) 

MINERALIZATION 2 (4%) 
METAPLASIA, OSSEOUS 3 (6%) 1 (2111) 2 (4111) 

*EYE/RETINA (50) (50) (50) 
ATROPHY, NOS 21 (42%) 3 (8111) 5 (10111) 

*EAR (50) (50) (50) 
INFLAMMATION, ACUTE/CHRONIC 1 (2%) 

MUSCULOSKELETAL SYSTEM 
•JOINT 	 (50l (150) (150) 

INFLAMMATION PROLIFERATIVE 1 (2111) 
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TABLE Cl. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE 
TWO·YEAR DERMAL STUDY OF 2·CHLOROETHANOL (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

BODY CAVITIES 
• ABDOMINAL CAVITY {50) (50) (50) 

NECROSIS, FAT 2 (4%) 1 (2%) 
•MESENTERY (50) {50) (50) 

NECROSIS, FAT 1 (2%) 

ALL OTHER SYSTEMS 
ADIPOSE TISSUE 

NECROSIS, FAT 3 

SPECIAL MORPHOLOGY SUMMARY 
NONE 

#NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
1 NUMBER OF ANIMALS NECROPSIED 
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TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE 

TWO-YEAR DERMAL STUDY OF 2-CHLOROETHANOL 


CONTROL (VEH) 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) 

EPIDERMAL INCLUSION CYST 1 (2%) 
INFLAMMATION, ACUTE NECROTIZING (2%) 
ABSCESS, NOS 1 (2%) 
FIBROSIS, FOCAL 1 (2%) 

•SUBCUT TISSUE (50) (50) (50) 
ABSCESS, NOS 1 (2%) 

RESPIRATORY SYSTEM 
•NASAL CAVITY (50) (50) (50) 

INFLAMMATION, SUPPURATIVE 1 (2%) 
#LUNG (50) (50) (48) 

ATELECTASIS 2 (4%) 
CONGESTION, NOS 1 (2%) 
BRONCHOPNEUMONIA, ACUTE 1 (2%) 
INFLAMMATION, CHRONIC FOCAL 2 (4%) 1 (2%) 1 (2%) 
PIGMENTATION, NOS 1 (2%) 
HYPERPLASIA, ADENOMATOUS 1 (2%) 

#LUNG/ALVEOLI (50) (50) (48) 
HISTIOCYTOSIS 2 (4%) 1 (2%) 1 (2%) 

HEMATOPOIETIC SYSTEM 
#BONE MARROW (49) (50) (49) 

INFLAMMATION, FOCAL GRANULOMATOUS 1 (2%) 1 (2%) 
HYPOPLASIA, NOS 1 (2%) 
MYELOFIBROSIS 1 (2%) 

#SPLEEN (50) (48) (50) 
INFLAMMATION, GRANULOMATOUS 1 (2%) 
GRANULOMA, NOS 1 (2%) 
INFLAMMATION, FOCAL GRANULOMATOUS 2 (4%) 1 (2%) 
INFARCT, NOS 1 (2%) 
HEMOSIDEROSIS 26 (52%) 21 (44%) 29 (58%) 
LYMPHOID DEPLETION 1 (2%) 
HEMATOPOIESIS 10 (20%) 3 (6%) 18 (36%) 

#SPLENIC CAPSULE (50) (48) (50) 
HYPERPLASIA, NOS 1 (2%) 

#LYMPH NODE (49) (48) (45) 

HYPERPLASIA, LYMPHOID 1 (2%) 
#MANDIBULAR L. NODE (49) (48) (45) 

HEMOSIDEROSIS 1 (2%) 
#MEDIASTINAL L. NODE (49) (48) (46) 

HEMOSIDEROSIS 1 (2%) 
#LIVER (50) (50) (50) 

HEMATOPOIESIS 1 (2%) 
#THYMUS (40) (44) (46) 

CYST, NOS 1 (3%) 
HYPERPLASIA, EPITHELIAL 1 (2%) 

CIRCULATORY SYSTEM 
#MANDIBULARL. NODE (49) (48) (45) 

LYMPHANGIECTASIS 1 (2'11) 
#LUNG (50) (50) (48) 

PERIVASCULITIS 1 (2%) 
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TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE 

TWO-YEAR DERMAL STUDY OF 2-CHLOROETHANOL (Continued) 


CONTROL (VEH) LOW DOSE HIGH DOSE 

CIRCULATORY SYSTEM (Continued) 
#MYOCARDIUM 


MINERALIZATION 

DEGENERATION, NOS 


•CORONARY ARTERY 

MINERALIZATION 


•PULMONARY ARTERY 

MINERALIZATION 


•MENINGEAL ARTERY 

MINERALIZATION 


(50) (50) (49) 
1 (2%) 

28 (56%) 22 (44.%) 36 (73%) 
(50) (50) (50) 

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

2 (4%) 9 (18%) 6 (12%) 
(50) (50) (50) 

1 (2%) 

DIGESTIVE SYSTEM 
#LIVER 

HEMORRHAGIC CYST 
INFLAMMATION, CHRONIC FOCAL 
INFLAMMATION, GRANULOMATOUS 
INFLAMMATION, FOCAL GRANULOMATOUS 
NECROSIS, FOCAL 
LIPOIDOSIS 
BASOPHILIC CYTO CHANGE 
GROUND-GLASS CYTO CHANGE 
FOCAL CELLULAR CHANGE 
EOSINOPHILIC CYTO CHANGE 
CLEAR-CELL CHANGE 
HEPATOCYTOMEGALY 
HYPERTROPHY, FOCAL 
ANGIECTASIS 

#HEPATIC CAPSULE 

INFLAMMATION, CHRONIC 


#PORTAL TRACT 

INFLAMMATION, ACUTE/CHRONIC 


#LIVERICENTRILOBULAR 

NECROSIS, NOS 

NECROSIS, COAGULATIVE 

LIPOIDOSIS 


#LIVER/PERIPORTAL 

LIPOIDOSIS 


#LIVERIHEPATOCYTES 

HYPERTROPHY, FOCAL 


#BILE DUCT 

HYPERPLASIA, NOS 


#PANCREATIC DUCT 

HYPERPLASIA, FOCAL 


#PANCREATIC ACINUS 

ATROPHY, NOS 

ATROPHY, FOCAL 

ATROPHY, DIFFUSE 


#STOMACH 

ULCER, NOS 


#GASTRIC MUCOSA 

CYST, NOS 


#GASTRIC SUBMUCOSA 

EDEMA, NOS 


#FORESTOMACH 

INFLAMMATION, ACUTE/CHRONIC 

HYPERPLASIA, BASAL CELL 


#DUODENAL MUCOSA 

NECROSIS, FOCAL 


#JEJUNUM 

EOSINOPHILIC GRANULOMA 


(50) 
1 (2%) 
5 (10%) 

12 (24%) 

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

1 (2%) 

2 (4%) 

(50) 
1 (2%) 

(50) 

(50) 
1 (2%) 

(50) 
1 (2%) 

(50) 

(50) 
12 (24%) 

(49) 

(49) 
11 (22%) 

1 (2%) 
(50) 

(50) 
1 (2%) 

(50) 

(50) 
1 (2%) 

(49) 
1 (2%) 

(49) 
1 (2%) 

(50) 

2 (4%) 

1 (2%) 


10 (20%) 


3 (6%) 

2 (4%) 

1 (2%) 
1 (2%) 

(50) 

(50) 
1 (2%) 

(50) 

1 (2%) 
(50) 

<50) 
1 (2%) 

(50) 
21 (42%) 

(49) 

(49) 
6 (12%) 
1 (2%) 

(50) 
1 (2%) 

(50) 

(50) 
1 (2%) 

(50) 

1 (2%) 
(48) 

(48) 

(50) 

3 (6%) 

1 (2%) 


15 (30%) 

1 (2%) 

1 (2%) 

6 (12%) 

6 (12%) 

1 (2%) 


1 (2%) 
1 (2%) 

1 (2%) 
(50) 

(50) 

(50) 

1 (2%) 

(50) 
2 (4%) 

(50) 
1 (2%) 

(50) 
13 (26%) 

(50) 
1 (2%) 

(50) 
9 (18%) 
1 (2%) 

(50) 

(50) 

(50) 

(50) 
1 (2%) 

(50) 

(50) 
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TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE 

TWO-YEAR DERMAL STUDY OF 2-CHLOROETHANOL (Continued) 


CONTROL (VEH) LOW DOSE HIGH DOSE 

DIGESTIVE SYSTEM (Continued) 
#COLON (50) (50) (50) 

PARASITISM 1 (2%) 
#COLONIC CRYPT OF LIEBERKUHN (50) (50) (50) 

CYST, NOS 1 (2%) 
#CECUM (50) (50) (50) 

INFLAMMATION, CHRONIC 1 (2%) 
HYPERPLASIA, EPITHELIAL 1 (2%) 

URINARY SYSTEM 
#KIDNEY 

MINERALIZATION 
LYMPHOCYTIC INFLAMMATORY INFILTR 
NEPHROPATHY 

#KIDNEY/CORTEX 
MINERALIZATION 
CALCIFICATION, FOCAL 

I KIDNEY /TUBULE 
MINERALIZATION 
NEPHROSIS, NOS 
PIGMENTATION, NOS 

#KIDNEY/PELVIS 
CALCULUS,MICROSCOPIC EXAMINATION 
MINERALIZATION 
HYPERPLASIA, EPITHELIAL 

#URINARY BLADDER 
INFLAMMATION, ACUTE/CHRONIC 
HYPERPLASIA, EPITHELIAL 

(50) 
1 (2%) 

24 (48%) 
(50) 

1 (2%) 
1 (2%) 

(50) 

48 (96%) 
(50) 

1 (2%) 
1 (2%) 

(50) 

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

28 (56%) 
(50) 

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

48 (96%) 
(50) 

(45) 
1 (2%) 
1 (2%) 

(50) 
4 (8%) 

33 (66%) 
(50) 

(50) 
1 (2%) 

48 (96%) 
(50) 

2 (4%) 

1 (2%) 
(49) 

ENDOCRINE SYSTEM 
#PITUITARY 

CYST, NOS 
CYTOPLASMIC VACUOLIZATION 
HYPERPLASIA, FOCAL 
ANGIECTASIS 

#ADRENAL 

ACCESSORY STRUCTURE 

CYST, NOS 

ANGIECTASIS 


#ADRENAL CORTEX 
DEGENERATION, NOS 
DEGENERATION, LIPOID 
FOCAL CELLULAR CHANGE 
ATROPHY, NOS 
HYPERTROPHY, FOCAL 
HYPERPLASIA, FOCAL 
ANGIECTASIS 

#ADRENAL MEDULLA 

CYST, NOS 

FIBROSIS 

ATROPHY, NOS 

HYPERPLASIA, NOS 

HYPERPLASIA, FOCAL 


#THYROID 

HYPERPLASIA, C-CELL 


(50) 
15 (30%) 

7 (14%) 
3 (6%) 

(49) 

(49J 
1 (2%) 
7 (14%) 

1 (2%) 
4 (8%) 

(49) 

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

(49) 
6 (12%) 

(49) 
14 (29%) 

5 (10%) 
4 (8%) 

(50) 
1 (2%) 

1 (2%) 
(50) 

10 (20%) 

1 (2%) 

1 (2%) 


1 (2%) 
1 (2%) 

(50) 
1 (2%) 

(50) 
6 (12%) 

(50) 
19 (38%) 


1 (2%) 

7 (14%) 

3 (6%) 


(50) 

1 (2%) 
1 (2%) 

(50) 

7 (14%) 
1 (2%) 

2 (4%) 

(50) 

1 (2%) 
(49) 

7 (14%) 
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TABLE CJ. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE 

TWO-YEAR DERMAL STUDY OF 1-CHLOROETHANOL (Continued) 


CONTROL (VEH) LOW DOSE HIGH DOSE 

REPRODUCTIVE SYSTEM 
•MAMMARY GLAND (50) (50) (50) 

GALACTOCELE 1 (2lill) 6 (12f,) 1 (2lill) 
CYST, NOS 1 (2lill) 1 (2lill) 
INFLAMMATION, CHRONIC 1 (2lilll 
HYPERPLASIA, FOCAL 1 (2lill) 
LACTATION 

•MAMMARY DUCT 
34 (681i11) 

(50) 
32 (64lilll 

(50) 
38 (761i11) 

(50) 
HYPERPLASIA, NOS 2 (4f,) 
HYPERPLASIA, FOCAL 2 C4lilll 

•MAMMARY LOBULI (50) (50) (50) 
HYPERPLASIA, NOS 1 (211) 2 (4f,) 4 (8f,) 

•CLITORAL GLAND (50) (50) (50) 
DILATATION, NOS 1 (2f,) 
INFLAMMATION,ACUTEJCHRONIC 1 (2lill) 
HYPERPLASIA, NOS 1 (2lilll 1 (2 ..) 

IUTERUSENDOMETRIUM (50) (50) (50) 
FIBROSIS 2 (4..) 3 C6lilll 
HYPERPLASIA, CYSTIC 1 (21i11) 

#OVARY (49) (50) (50) 
CYST, NOS 1 (2lill) 2 (4lill) 2 (4lill) 
INFLAMMATION, CHRONIC 1 (2lill) 
INFLAMMATION, GRANULOMATOUS 1 (2lill) 

NERVOUS SYSTEM 
#LATERAL VENTRICLE (49) (50) (50) 

DILATATION, NOS 1 (2..) 
•CHOROID PLEXUS (50) (50) (50) 

MINERALIZATION 1 (2..) 

SPECIAL SENSE ORGANS 
•EYE (50) (50) (50) 

CATARACT 13 (261i11) 2 (4lill) 3 (61i11) 
•SCLERA (50) (50) (50) 

METAPLASIA, OSSEOUS 1 (2lill) 
•EYE/CORNEA

INFLAMMATION, SUPPURATIVE 
(50) (50) 

1 (2... ) 
(50) 

•EYE/CHOROID 
INFLAMMATION,ACUTE/CHRONIC 

•EYE/RETINA 
ATROPHY, NOS 

(50) 

(50) 
17 (341i11) 

(50) 

(50) 
3 (6..) 

(50) 
1 (2lill) 

(50) 
3 (6lilll 

MUSCULOSKELETAL SYSTEM 
NONE 

BODY CAVITIES 
•ABDOMINAL CAVITY (50) (50) (50) 

NECROSIS, FAT 2 (4lill) 4 (8f,) 1 (21i11) 
•PELVIC PERITONEUM (50) (50) (50) 

NECROSIS, FAT 1 (2 ..) 
•PLEURA (50) (50) (50) 

INFLAMMATION,CHRONIC 1 (2..) 
•MESENTERY (50) (50) (50) 

NECROSIS, FAT l (211) 
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TABLE Cl. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE 

TWO·YEAR DERMAL STUDY OF I.CHLOROETHANOL (Condnuedl 


CONTROL <VEHJ LOW DOSE WGH DOSE 

ALL OTHER SYSTEMS 
NONE 

SPECIAL MORPHOLOGY SUMMARY 
NONE 

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


SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC 


LESIONS IN MICE IN THE TWO-YEAR DERMAL STUDIES 


OF 2·CHLOROETHANOL 
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TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE 
TWO-YEAR DERMAL STUDY OF I.CHLOROETHANOL 

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE 

ANIMALS INITIALLY IN STUDY 50 50 50 50 
ANIMALS NECROPSIED 50 50 50 50 
ANIMALS EXAMINED HISTOPATH 50 50 50 50 

INTEGUMENTARY SYSTEM 
#SKIN PAINT SITE 

EDEMA, NOS 
ULCER, NOS 
INFLAMMATION, ACUTE 
ULCER, ACUTE 
INFLAMMATION, ACUTE FOCAL 
INFLAMMATION, ACUTE/CHRONIC 
INFLAMMATION, CHRONIC 
INFLAMMATION, CHRONIC FOCAL 
INFLAMMATION, GRANULOMATOUS 
SCLEROSIS 
HYPERKERATOSIS 
ACANTHOSIS 

•SKIN 
DILATATION/DUCTS 
EDEMA, NOS 
ULCER, NOS 
INFLAMMATION, ACUTE 
INFLAMMATION, ACUTE FOCAL 
ABSCESS, NOS 
INFLAMMATION, ACUTE/CHRONIC 
INFLAMMATION, CHRONIC 
ABSCESS, CHRONIC 
HYPERPLASIA, NOS 
HYPERPLASIA, EPITHELIAL 
ACANTHOSIS 

•SUBCUT TISSUE 
EPIDERMAL INCLUSION CYST 
EDEMA, NOS 
INFLAMMATION,GRANULOMATOUS 

(44) (50) 
1 (2111) 

1 (2111) 1 (2111) 
1 (211&) 1 (2111) 
1 (2111) 

1 (2111) 

1 (2111) 

1 (2111) 
2 (4111) 
2 (4111) 

1 (2111) 
1 (2111) 

(50) (50) 
1 (2111) 

(491 
1 (2111) 
3 (6111) 
1 (2111) 

1 (2111) 
3 (6111) 
7 (14111) 

1 (2111) 
2 (4111) 

(50) 
1 (2111) 
1 (2111) 
1 (2111) 
1 (211&) 
1 (2111) 

2 (4111) 

(50) 

(50) 

8 (16111) 
8 (16111) 

5 (10111) 
4 (8111) 

1 (211&) 
1 (2111) 

(50) 

1 (2111) 
(50) 

1 (2111) 
1 (2111) 

RESPIRATORY SYSTEM 
#TRACHEA 

CYST, NOS 
(23) (17) (25) 

1 (4111) 
(22) 

#TRACHEAL GLAND 
DILATATION, NOS 

(23) 
1 (4111) 

(17) 
2 (12111) 

(25) (22) 

#BRONCHIAL GLAND 
DILATATION, NOS 

(50) 
1 (2111) 

(50) (50) 
1 (2111) 

(50) 

#LUNG (50) (50) (50) (50) 
MINERALIZATION 1 (2111) 1 (2111) 
ATELECTASIS 1 (2111) 
CONGESTION, NOS 2 (4111) 5 (10111) 
EDIMA,NOS 1 (2111) 2 (4111) 
HIMORRHAGI 3 (6111> 
LYMPHOCmC INFLAMMATORY INFILTR 
INFLAMMATION, INTERSTITIAL 

2 (4111) 

1 (2111) 

3 (6111) 1 (2111) 
1 (2111) 
1 (2111) 

PNEUMONIA, ASPIRATION 
BRONCHOPNEUMONIA. ACUTI 1 (2111) 
INFLAMMATION, ACUTE 1 (2111) 
INFLAMMATION, GRANULOMATOUS 2 (4111) 
CRYSTALS, NOS 1 (2111) 
HYPERPLASIA,ALVEOLAREPITHELIUM 2 (4111) 1 (2111) 2 (4111) 
HISTIOCYTOSIS 4 C8111l 9 (18111) 7 (14111) 
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TABU: Dl. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE 
TWO-YEAR DERMAL STUDY OF I·CHLOROETHANOL (Continued) 

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE 

HEMATOPOIETIC SYSTEM 
•MULTIPLE ORGANS 

LEUKEMOID REACTION 
(60) 

1 <2•> 
(60) (60) 

1 (2,.) 
(60) 

PLASMACYTOSIS 1 (2,.) 1 (2,.) 
HYPERPLASIA, LYMPHOID 2 (4,.) 1 (2,.) 1 (2,.) 1 (2,.) 
HEMATOPOIESIS 1 (2,.) 1 (2,.) 2 (4,.) 3 (6,.) 

#BONE MARROW (43) (47) (46) (49) 
HYPERPLASIA, GRANULOCYTIC 1 (2,.) 1 (2,.) 2 (4,.) 1 (2,.) 

#SPLEEN (44) (49) (60) (60) 
HEMOSIDEROSIS 1 (2,.) 3 (6,.) 1 (2,.) 
HYPERPLASIA, LYMPHOID 1 (2,.) 
HEMATOPOIESIS 

ILYIIPH NODE 
INFLAMMATION, GRANULOMATOUS 
SCLEROSIS 

2 (6,.) 
(27) 

6 uo•> 
(32) 

6 (12,.) 
(37) 

1 <3•> 

6 (12,.) 
(36) 

1 (3,.) 

PLASMACYTOSIS 
HYPERPLASIA, LYMPHOID 1 (3,.) 

1 <3•> 
2 ce•> 

#MANDIBULAR L. NODE 
INFLAMMATION, ACUTE 

(27) (32) 
1 <3•> 

(37) (36) 

HEMOSIDEROSIS 1 (3,.) 
PLASMACYTOSIS 2 (5,.) 
HYPERPLASIA, LYMPHOID 1 (3,.) 
MASTOCYTOSIS 1 (3,.) 

#MEDIASTINAL L. NODE 
HEMORRHAGE 

(27) (32) 
1 <3•> 

(37) 
2 (6,.) 

(35) 
1 (3,.) 

INFLAMMATION, ACUTE 1 <3•> 
#PANCREATIC L. NODE 

HYPERPLASIA, LYMPHOID 
(27) (32) (37) 

1 <3•> 
(36) 

#LUMBAR LYMPH NODE 
PLASMACYTOSIS 

#MESENTERIC L. NODE 

(27) 

(27) 

(32) 

(32) 

(37) 

(37) 

(36) 
1 (3'lfl) 

(36) 
EDEMA, NOS 
HEMORRHAGE 1 (4'lfl) 

1 (3'lfl) 
1 (3'lfl) 2 (6'lfl) 1 (3'lfl) 

INFLAMMATION, ACUTE 1 (3,.) 
PIGMENTATION, NOS 1 (4'lfl) 
PLASMACYTOSIS 1 (3,.) 
HYPERPLASIA, LYMPHOID 1 (3,.) 
HEMATOPOIESIS 1 (4'lfl) 2 (6,.) 1 (3,.) 

#INGUINAL LYMPH NODE (27) (32) (37) (36) 
CYST, NOS 1 (3,.) 
HEMORRHAGE 1 (3'lfl) 
HYPERPLASIA, LYMPHOID 

#KIDNEY 
HEMATOPOIESIS 

#THYMUS 

1 (4'lfl) 
(60) 

(30) 

1 (3,.) 
(60) 

1 (2'lfl) 
(43) 

(60) 

(38) 

(60) 

(39) 
ACCESSORY STRUCTURE 1 (3'lfl) 
CYST, NOS 2 (7,.) 6 (14,.) 11 (29,.) 9 (23,.) 
INFLAMMATION, CHRONIC 1 (3,.) 
HYPERPLASIA, LYMPHOID 1 (2,.) 

I~CLYMPHOCYTES (30) (43) (38) (39) 
NECROSIS, NOS 1 (3'lfl) 
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TABLE Dl. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE 
TWO-YEAR DERMAL STUDY OF 2-CHLOROETHANOL (Continued) 

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE 

CIRCULATORY SYSTEM 
*MULTIPLE ORGANS (50) (50) (50) (50) 

THROMBOSIS, NOS 1 (2%) 
*SKIN (50) (50) (50) (50) 

LYMPHANGIECTASIS 1 (2%) 
#INGUINAL LYMPH NODE (27) (32) (37) (35) 

THROMBOSIS, NOS 1 (3%) 
#HEART (50) <49) (50) (49) 

THROMBOSIS, NOS 1 (2%) 3 (6%) 4 (8%) 
EDEMA, NOS 1 (2%) 
INFLAMMATION, ACUTE 1 (2%) 
INFLAMMATION, ACUTE/CHRONIC 1 (2%) (2%) 
INFLAMMATION, CHRONIC 1 (2%) 1 (2%) 1 (2%) 
FIBROSIS 5 (10%) 6 (12%) 12 (24%) 8 (16%) 
DEGENERATION, NOS 1 (2%) 
ATHEROSCLEROSIS 1 (2%) 

*BLOOD VESSEL (50) (50) (50) (50) 
INFLAMMATION, ACUTE/CHRONIC 1 (2%) 1 (2%) 

*CORONARY ARTERY (50) (50) (50) (50) 
INFLAMMATION, ACUTE/CHRONIC 1 (2%) 

*PULMONARY ARTERY (50) (50) (50) (50) 
MINERALIZATION 1 (2%) 
THROMBOSIS, NOS 1 (2%) 

*THYMIC ARTERY (50) (50) (50) (50) 
INFLAMMATION, FIBRINOID 1 (2%) 

*RENAL ARTERY (50) (50) (50) (50) 
INFLAMMATION, FIBRINOID 1 (2%) 

#TESTIS (49) (50) (50) (50) 
THROMBOSIS, NOS 1 (2%) 

#ADRENAL MEDULLA (48) (48) (49) (50) 
THROMBOSIS, NOS 1 (2%) 

DIGESTIVE SYSTEM 
#SALIVARY GLAND (47) (50) (50) (49) 

INFLAMMATION, NECROTIZING 1 (2%) 
#LIVER (50) (49) (50) (50) 

MINERALIZATION 1 (2%) 
CONGESTION, NOS 1 (2%) 
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%) 
INFLAMMATION, ACUTE 3 (6%) 2 (4%) 4 (8%) 
INFLAMMATION, ACUTE NECROTIZING (2%) 1 (2%) 2 (4%) 
INFLAMMATION, GRANULOMATOUS 1 (2%) 
GRANULOMA, NOS 2 (4%) 1 (2%) 
NECROSIS, NOS 1 (2%) 4 (8'lb) 1 (2%) 3 (6%) 
NUCLEAR-SIZE ALTERATION 1 (2%) 
NUCLEAR-SHAPE ALTERATION 1 (2%) 
CYTOPLASMIC VACUOLIZATION 1 (2%) 4 (8%) 2 (4%) 4 (8%) 
BASOPHILIC CYTO CHANGE 3 (6%) 2 (4%) 1 (2%) 5 (10%) 
EOSINOPHILIC CYTO CHANGE 1 (2%) 1 (2%) 
CLEAR-CELL CHANGE 1 (2%) 2 (4%) 
HEPATOCYTOMEGALY 22 (44%) 26 (53%) 24 (48%) 23 (46%) 
ANGIECTASIS 1 (2%) 

#LIVE~ENTmLOBULAR (50) (49) (50) (50) 
HEPATOCYTOMEGALY 3 (6%) 1 (2%) 

#LIVERIKUPFFER CELL (50) (49) (50) (50) 
HYPERPLASIA, NOS 1 (2%) 1 (2%) 
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TABLE Dl. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE 
TWO-YEAR DERMAL STUDY OF 2-CHLOROETHANOL (Continued) 

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE 

DIGESTIVE SYSTEM (Continued) 
I LIVERJHEPATOCYTES (50) (49) (50) (50) 

HEPATOCYTOMEGALY 2 (4%) 
•GALLBLADDER (50) (50) (50) (50) 

INFLAMMATION, CHRONIC 1 (2%) 
#BILE DUCT (50) (49) (50) (50) 

INFLAMMATION, ACUTE/CHRONIC 1 (2%) 
HYPERPLASIA, NOS ~ (2%) 1 (2%) 

#PANCREAS (46) (49) (50) (50) 
EDEMA, NOS 1 (2%) 

#PANCREATIC ACINUS (46) (49) (50) (50) 
EDEMA, NOS 1 (2%) 
CYTOPLASMIC VACUOLIZATION 1 (2%) 1 (2%) 
ATROPHY,NOS 1 (2%) 1 (2%) 
HYPERPLASIA, NODULAR 1 (2%) 

#STOMACH (45) (50) (49) (49) 
MINERALIZATION 5 (11%) 7 (14%) 2 (4%) 3 (6%) 
CYST, NOS 1 (2%) 
ULCER, NOS 1 (2%) 
INFLAMMATION, ACUTE/CHRONIC 6 (13%) 5 (10%) 6 (12%) 5 (10%) 
INFLAMMATION, CHRONIC 1 (2%) 1 (2%) 1 (2%) 
INFLAMMATION, GRANULOMATOUS 1 (2%) 
HYPERPLASIA, EPITHELIAL 14 (31%) 6 (12%) 9 (18%) 13 (27%) 
HYPERPLASIA, ADENOMA TOUS 1 (2%) 
ADENOMYOSIS 5 (11%) 2 (4%) 4 (8%) 

#GASTRIC MUCOSA (45) (50) (49) (49) 
DILATATION, NOS 3 (7%) 3 (6%) 1 (2%) 

#GASTRIC FUNDAL GLAND (45) (50) (49) (49) 
DILATATION, NOS 1 (2%) 

#GASTRIC SEROSA (45) (50) (49) (49) 
CYST, NOS 1 (2%) 

#STOMACH WALL (45) (50) (49) (49) 
CYST, NOS 1 (2%) 

#DUODENUM (39) (42) (44) (45) 
FIBROSIS 1 (2%) 

URINARY SYSTEM 
#KIDNEY (50) (50) (50) (50) 

MINERAUZATION 6 (12%) 3 (6%) 5 (10%) 11 (22%) 
HYDRONEPHROSIS 3 (6%) 1 (2%) 4 (8%) 3 (6%) 
CYST, NOS 6 (12%) 3 (6%) 6 (12%) 4 (8%) 
MULTIPLE CYSTS 1 (2%) 1 <2%> 
GLOMERULONEPHRITIS, NOS 4 (8%) 8 (16%) 2 (4%) 1 (2%) 
LYMPHOCYTIC INFLAMMATORY INFIL 10 (20%) 5 (10%) 12 (24%) 12 (24%) 
INFLAMMATION, INTERSTITIAL 1 (2%) 
PYELONEPHRITIS, ACUTE 1 (2%) (2%) 
INFLAMMATION, ACUTE/CHRONIC 1 (2%) 
INFLAMMATION, CHRONIC 1 (2%) 
GLOMERULONEPHRITIS, CHRONIC 1 (2%) 
GRANULOMA, NOS 1 (2%) 1 (2%) 
SCLEROSIS 1 (2%) 
NEPHROSIS, NOS 11 (22%) 12 (24%) 14 (28%) 8 (16%) 
INFARCT, NOS 1 (2%) 3 (6%) 2 (4%) 2 (4%) 
AMYLOIDOSIS 1 (2%) 1 (2%) 1 (2%) 
PIGMENTATION, NOS 1 (2%) 1 (2%) 
METAPLASIA, OSSEOUS 2 (4%) (2%) 
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TABLE Dl. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE 
TWO-YEAR DERMAL STUDY OF 2·CHLOROETHANOL (Continued) 

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE 

URINARY SYSTEM (Continued) 
#KIDNEY/GLOMERULUS (60l (50) (50) (50) 

DILATATION, NOS 1 (2%) 1 (2%) 
AMYLOIDOSIS 1 (2%1 

#KIDNEY/TUBULE 150> (50) (501 (50) 
DILATATION,NOS 2 (4%) 

#URINARY BLADDER <441 (50) (50) (47) 
CALCULUS,GROSS OBSERV ONLY 3 (7%) 1 (2%) 1 (2%) 
MINERALIZATION 1 (2%) 
DILATATION, NOS 1 (2%) 2 (4%l 
CONGESTION, NOS 1 (2%) 
HEMORRHAGE 1 (2%) 2 (4%) 2 (4%) 2 (4%) 
INFLAMMATION, ACUTE 1 <2%) 2 (4%) 1 (2%) 
INFLAMMATION, ACUTE/CHRONIC 1 (2%) 

#U.BLADDE~EROSA (44) (50> (50) (47) 
INFLAMMATION, ACUTE 1 (2%) 

•URETHRA (50) (50) (50) (50) 
DILATATION, NOS 1 (2%) 
IMPACTION, NOS 1 (2%) 
HEMORRHAGE 2 (4%) 

ENDOCRINE SYSTEM 
#PITUITARY (41) (47) (47) (47) 

CYST, NOS 2 (4%) 1 (2%) 5 (11%) 
FIBROSIS 1 (2%) 
HYPERPLASIA, CHROMOPHOBE-CELL 1 (2%l 

#ADRENAL (48) (48) (49) (50) 
FOCAL CELLULAR CHANGE 1 (2%) 
ATROPHY, BROWN 1 (2%) 2 (4%) 5 (10%) 

#ADRENAL CORTEX (48) (48) (49) (50l 
DEGENERATION, CYSTIC 1 (2%) 
CYTOPLASMIC VACUOLIZATION 1 (2%) 1 (2%) 
FOCAL CELLULAR CHANGE 3 (6%) 6 (13%) 5 (10%) 2 (4%) 
EOSINOPHILIC CYTO CHANGE 1 (2%) 
ATROPHY, NOS 1 (2%) 2 (4%) 
ATROPHY, BROWN 17 (35%) 21 (44%) 19 (39%) 14 (28%) 
HYPERPLASIA, NOS 4 (8%) 3 (6%) 2 (4%) 
HYPERPLASIA, FOCAL 2 (4%) 

#ADRENAL MEDULLA (48) (48) (49) (50) 
HYPERPLASIA, NOS 1 (2%) 6 (13%) 5 (10%) 6 (12%) 

#PERIADRENAL TISSUE (48) (48) (49) (50) 
INFLAMMATION, GRANULOMATOUS 1 (2%) 

#THYROID (47) (47) (44) (46) 
MINERALIZATION 1 (2%) 
CYST, NOS 1 (2%) 
FOLLICULAR CYST, NOS 23 (49%) 16 (34%) 16 (36%) 16 (35%) 
HYPERPLASIA, ADENOMATOUS 1 (2%) 
HYPERPLASIA, FOLLICULAR-CELL 1 (2%) 1 (2%) 

#PARATHYROID (12) (15) (14) (19) 
CYST, NOS 1 (5%) 

#PANCREATIC ISLETS (46) (49) (50) (50) 
HYPERPLASIA, NOS 1 (2%) 1 (2%) 
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TABLE Dl. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE 
TWO-YEAR DERMAL STUDY OF 2-CHLOROETHANOL (Continued) 

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE 

REPRODUCTIVE SYSTEM 
•PENIS (50) (50) (50) (50) 

HEMORRHAGE 1 (2%) 
INFLAMMATION, ACUTE 1 (2%) 

•PREPUCE (50) (50> (50) (50) 
IMPACTION, NOS 1 (2%) 
INFLAMMATION, ACUTE 1 (2%) 
INFLAMMATION,ACUTE/CHRONIC 1 (2%) 1 (2%) 
HYPERKERATOSIS 1 (2%) 

•PREPUTIAL GLAND (50) (50) (50) (50) 
DILATATION, NOS 1 (2%) 2 (4%) 
DILATATION/DUCTS 6 (12%) 7 (14%) 2 (4%) 1 (2%) 
IMPACTION, NOS 2 (4%) 
ABSCESS, NOS 2 (4%) 
INFLAMMATION, ACUTE/CHRONIC 4 (8%) 1 (2%) 

#PROSTATE (49) (50) (50) (48) 
INFLAMMATION, ACUTE 3 (6%) 2 (4%) 2 (4%) 1 (2%) 
INFLAMMATION, ACUTE/CHRONIC 1 (2%) 1 (2%) 2 (4%) 

•SEMINAL VESICLE (50) (50) (50) (50) 
MINERALIZATION 1 (2%) 
DILATATION, NOS 8 (16%) 7 (14%) 13 <26%) 9 (18%) 
INFLAMMATION, ACUTE 1 (2%) 3 (6%) 1 (2%) 
INFLAMMATION, ACUTE/CHRONIC 1 (2%) 
PIGMENTATION, NOS 1 (2%) 
HYPERPLASIA, EPITHELIAL 1 (2%) 

•COAGULATING GLAND (50) (50) (50) (50) 
DILATATION,NOS 2 (4%) 

#TESTIS (49) (50) (50) (50) 
MINERALIZATION 11 (22%) 12 (24%) 13 (26%) 14 (28%) 
SPERMATOCELE 1 (2%) 
INFLAMMATION, ACUTE 1 (2%) 
GRANULOMA, SPERMATIC 1 (2%) 
ATROPHY, NOS 4 (8%) 6 (12%) 2 (4%) 5 (10%) 
HYPERPLASIA, INTERSTITIAL CELL 6 (12%) 9 (18%) 8 (16%) 7 (14%) 

#TESTISJTUBULE (49) (50) (50) (50) 
DILATATION, NOS 1 (2%) 
MULTINUCLEATE GIANT-CELL 1 (2%) 
HYPERPLASIA, CYSTIC 1 (2%) 

•EPIDIDYMIS (50) (50) (50) (50) 
SPERMATOCELE 1 (2%) 2 (4%) 
GRANULOMA, SPERMATIC 1 (2%) 

NERVOUS SYSTEM 
#BRAIN/MENINGES 

FIBROSIS 
(50) (50) (50) (50) 

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

MINERALIZATION 1 (2%) 1 (2%) 3 (6%) 
EDEMA, NOS 1 (2%) 1 (2%) 
HEMORRHAGE 1 (2%) 
CYTOPLASMIC VACUOLIZATION 1 (2%) 
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TABLE Dl. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE 
TWO·YEAR DERMAL STUDY OF J·CHLOROETHANOL (Continued) 

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE 


SPECIAL SENSE ORGANS 
*EYE 

MINERALIZATION 
(50) (50) 

RETINOPATHY 3 (6~) 2 (4%) 
CATARACT 2 (4%1 

*EYE/CORNEA
MINERALIZATION 

(50) (50> 
1 (2%) 

ULCER, NOS 1 (2%) 
INFLAMMATION, ACUTE 

*EYE/CRYSTALLINE LENS 
RUPTURE 

(50) (50) 

*EYELID (50) (50) 
INFLAMMATION, ACUTE 1 12%) 

(50> (50) 
1 12~) 
4 (8%) 4 (8~) 
2 (4~) 3 <8%) 

(50> (50) 

1 (2~) 
(50) (50) 

1 (2~) 
(50) (50) 

MUSCULOSKELETAL SYSTEM 
*SKELETAL MUSCLE (50) (50) (50) (50) 

INFLAMMATION, CHRONIC 1 (2%) 1 (2%) 

BODY CAVITIES 
*MEDIASTINUM 150) (50) (50) (50) 

CYST, NOS 1 (2~) 
HEMORRHAGE 1 (2~) 

*PELVIC PERITONEAL CAVITY (50) (50) (50) (50) 
CYST, NOS 1 (2~) 

*EPICARDIUM (50) (50) (50) (50) 
INFLAMMATION, ACUTE 
INFLAMMATION, ACUTE/CHRONIC 1 (2%) 

1 (2~) 

ALL OTHER SYSTEMS 
*MULTIPLE ORGANS (50) (50) (50) (50) 

MINERALIZATION 1 (2~) 1 (2%) 1 (2%) 
CONGESTION, NOS 2 (4%) 
LYMPHOCYTIC INFLAMMATORY INFIL 18 (36%) 32 (64%) 14 (28%) 19 (38%) 
INFLAMMATION, ACUTE 1 (2%) 
INFLAMMATION, GRANULOMATOUS 2 (4%) 
BACTERIAL SEPTICEMIA 1 (2%) 
NECROSIS, NOS 2 (4%) 
NECROSIS, ISCHEMIC 1 (2~) 
AMYLOIDOSIS 1 (2~) 10 120%) 8 (12%) 4 (8%) 

SPECIAL MORPHOLOGY SUMMARY 
AUTOINECROPSYIHJSTO PERF 

I NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
• NUMBER OF ANIMALS NECROPSIED 
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TABLE DJ. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE 
TWO·YEAR DERMAL STUDY OF I·CHLOROETHANOL 

CONTROL (UNTRJ CONTROL (VEH) LOW DOSE HIGH DOSE 

ANIMALS INITIALLY IN STUDY 50 50 50 50 
ANIMALS NECROPSIED 50 50 50 50 
ANIMALS EXAMINED HISTOPATHOL 50 50 50 50 

INTEGUMENTARY SYSTEM 
#SKIN PAINT SITE (48) (49) (48) (47) 

INFLAMMATION, ACUTE 1 (2%> 1 (2%) 1 (2%) 
INFLAMMATION, ACUTE/CHRONIC 2 (4%) 1 (2%) 1 (2%) 
INFLAMMATION, CHRONIC 4 (8%) 2 (4%) 2 (4%) 
FIBROSIS 1 (2%) 2 (4%) 
ACANTHOSIS 1 (2%) 2 (4%) 

*SKIN (50) (50) (50) (50) 
EDEMA, NOS 1 (2%) 
ULCER, NOS 1 (2%) 
INFLAMMATION, ACUTE/CHRONIC 
HYPERPLASIA, NOS 

1 (2%) 
1 (2%) 

2 (4%) 

ACANTHOSIS 1 (2%) 

RESPIRATORY SYSTEM 
*LARYNX (50) 

INFLAMMATION, ACUTE 1 <2%) 
#BRONCHIAL GLAND (50) 

DILATATION, NOS 1 (2%) 
#LUNG (50) 

MINERALIZATION 1 (2%) 
CONGESTION, NOS 1 (2%) 
EDEMA, NOS 
HEMORRHAGE 1 (2%) 
LYMPHOCYTIC INFLAM INFILTR 1 (2%) 
PNEUMONIA, ASPIRATION 1 (2%) 
HYPERPLASIA, ALVEOLAR EPITHELIUM 1 (2%) 
HISTIOCYTOSIS 4 (8%) 

(50) 

(50) 
1 (2%) 

(50) 
1 (2%) 

3 (6%) 

1 (2%) 
6 (12%) 

(50) (50) 

(49) (50) 
1 (2%> 

(49) (50) 
1 (2%) 
1 (2%) 1 (2%) 
1 (2%) 
3 (6%) 2 (4%) 
1 (2%) 

1 (2%) 
8 (16%) 6 (12%) 

HEMATOPOIETIC SYSTEM 
*MULTIPLE ORGANS (50) (50) (50) (50) 

LEUKEMOID REACTION 2 (4%) 1 (2%) 3 (6%) 
PLASMACYTOSIS 1 (2%) 
HYPERPLASIA, LYMPHOID 3 (6%) 4 (8%) 4 (8%) 2 (4%) 
HEMATOPOIESIS 

#BONE MARROW 
1 

(50) 
(2%) 

(49) 
6 

(44) 
(12%) 4 

(46) 
(8%) 

MYELOSCLEROSIS 1 (2%) 1 (2%) 
HYPERPLASIA, GRANULOCYTIC 1 (2%) 2 (4%) 

#SPLEEN (47) (49) (48) (49) 
HEMOSIDEROSIS 9 (19%) 4 (8%) 4 (8%) 4 (8%) 
HYPERPLASIA, LYMPHOID 1 (2%) 1 (2%) 
HEMATOPOIESIS 12 (26%) 4 (8%) 3 (6%) 2 (4%) 

#MANDIBULAR L. NODE (38) (33) (36) (44) 
HEMORRHAGE 3 (8%) 1 (3%) 2 (5%) 
INFLAMMATION, ACUTE 1 (2%) 
INFLAMMATION, GRANULOMATOUS 1 (2%) 
PLASMACYTOSIS 1 (2%) 
HYPERPLASIA, LYMPHOID 1 (3%) 

#MEDIASTINAL L. NODE (38) (33) (36) (44) 
HEMORRHAGE 5 (14%) 
PIGMENTATION, NOS 1 (2%) 
HYPERPLASIA, LYMPHOID 1 (3%) 

#HEPATIC LYMPH NODE (38) (33) (36) (44) 
HYPERPLASIA, LYMPHOID 1 (3%) 
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TABLE D2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE 
TWO-YEAR DERMAL STUDY OF 2-CHLOROETHANOL (Continued) 

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE 

HEMATOPOIETIC SYSTEM (Continued) 
#LUMBAR LYMPH NODE (38) (33) (36) (44) 

NECROSIS, NOS 1 (3%) 
#MESENTERIC L. NODE (38) (33) (36) (44) 

HEMORRHAGE 1 (3%) 3 (9%) 3 (7%) 
HYPERPLASIA, LYMPHOID 1 (3%) 1 (3%) 2 (6%) 

#RENAL LYMPH NODE (38) (331 <36) (44) 
HEMORRHAGE 1 (3%) 
PLASMACYTOSIS 1 (3%) 

#LIVER (50> (50) (491 (50) 
LEUKEMOID REACTION 1 (2%) 

#PEYER'S PATCH (44) (45) (46) (45) 
HYPERPLASIA, LYMPHOID 1 (2%) 

#PITUITARY (46) (48) (49) (47) 
HYPERPLASIA, EOSINOPHILIC 1 (2%) 1 (2%) 

#THYMUS (39) (42) (36) . (41) 
CYST, NOS 3 (8%) 3 (7%) 1 (3%) 3 (7%) 
HEMORRHAGE 1 (2%) 
INFLAMMATION, PYOGRANULOMATOUS 1 (3%) 
NECROSIS, NOS 
HYPERPLASIA, LYMPHOID 6 (15%J 8 (19%J 

1 (3%> 
12 (33%) 12 (29%) 

CIRCULATORY SYSTEM 
•MULTIPLE ORGANS (50) (50) (50> (50) 

ARTERIOSCLEROSIS, NOS 1 (2%) 
#MEDIASTINALL. NODE (38) (33) (36) (44) 

THROMBOSIS, NOS 1 (3%) 
#LUNG (50) (50) (49) (50) 

THROMBOSIS, NOS 1 (2%) 
#HEART (50J (50) (50) (50) 

MINERALIZATION 2 (4%) 
THROMBOSIS, NOS 1 (2%) 
INFLAMMATION, CHRONIC 1 (2%) 
FIBROSIS 5 (10%) 3 (6%) 1 (2%) 
DEGENERATION, NOS 1 (2%) 2 (4%) 
DEGENERATION, HYALINE 1 (2%) 

#MYOCARDIUM (50) (50) (50) (50) 
DEGENERATION, NOS 1 (2%) 

•BLOOD VESSEL (50) (50) (50> (50) 
INFLAMMATION, ACUTE/CHRONIC 

•CORONARY ARTERY 
DEGENERATION, MUCOID 

(50) (50) 
1 (2'lb) 

(50> 
1 

(50) 
(2%) 

•THYMIC ARTERY (50) (50) (50) (50) 
INFLAMMATION, FIBRINOID 1 (2%) 1 (2%) 2 (4%) 

•UTERINE ARTERY (50) (50) (50> (50) 
INFLAMMATION, FIBRINOID 1 (2%) 
NECROSIS, FIBRINOID 1 (2%) 

•OVARIAN ARTERY (50) (50) (50) (50) 
INFLAMMATION, FIBRINOID 2 (4%) 1 (2%) 

#UTERUS (50) (49) (49) (50) 
THROMBOSIS, NOS 1 (2%) 

#OVARY (50) (50) (49) (48) 

THROMBOSIS, NOS 1 (2%) 1 (2%) 

DIGESTIVE SYSTEM 
#SALIVARY GLA:ND (48) (50) (50) (49) 

HEMORRHAGE 1 (2%) 
INFLAMMATION, ACUTE 1 (2%) 
FIBROSIS 1 <2%) 
ATROPHY, NOS (2%) 
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TABLE Dl. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE 
TWO·YEAR DERMAL STUDY OF I.CHLOROETHANOL (Continued) 

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE 

DIGESTIVE SYSTEM 
#LIVER (50) (50) (49) (50) 

CYST, NOS 1 (2~) 
LYMPHOCYTIC INFLAM INFILTR 1 (2~) 
INFLAMMATION, ACUTE 2 (4~) 3 (6~) 1 (2~) 
INFLAMMATION, ACUTE NECROTIZING 
GRANULOMA, NOS 

2 (4~) 
1 (2~) 

1 (2~) 
4 (8~) 

1 (2~) 
2 (4~) 

NECROSIS, NOS 1 (2~) a ce~> 4 (8~) 
INFARCT, NOS 1 (2~) 
NUCLEAR-SIZE ALTERATION 1 (2~) 
CYTOPLASMIC VACUOLIZATION 6 (12~) 4 (8~) 1 (2~) 2 (4~) 
FOCAL CELLULAR CHANGE 1 (2~) 
EOSINOPHILIC CYTO CHANGE 1 (2~) 
CLEAR-CELL CHANGE 4 (8~) 2 (4~) 1 (2~) 2 (4~) 
HEPATOCYTOMEGALY 2 (4~) 2 (4~) 2 (4~) 3 (8~) 
ANGIECTASIS 1 (2~) 

#LIVERJCAUDATE LOBE (50) (50) (49) (50) 
HEMORRHAGE 1 (2~) 
NECROSIS, NOS 1 (2~) 
INFARCT, NOS 1 (2~) 

#LIVERJKUPFFER CELL (50) (50) (49) (50) 
HYPERPLASIA, NOS 2 (4~) 

•GALLBLADDER (50) (50) (50) (50) 
HYPERPLASIA, EPITHELIAL 1 (2~) 

#BILE DUCT (50) (50) (49) (50) 
HYPERPLASIA, NOS 1 (2~) 1 (2~) 1 (2~) 

#PANCREAS (48) (50) (47) (50) 
EDEMA, NOS 2 (4ci) 1 (2~) 
NECROSIS, FAT 1 (2~) 

#PANCREATIC ACINUS (48) (50) (47) (50) 
CYTOPLASMIC VACUOLIZATION 2 (4~) 1 (2~) 2 (4~) 
ATROPHY, NOS 1 (2.,) 
ATROPHY, EXHAUSTION 1 (2.,) 
HYPERPLASIA, NOS 3 (6.,) 1 (2.,) 

#ESOPHAGUS (48) (47) (46) (46) 
GRANULOMA, NOS 1 (2.,) 

#STOMACH (47) (50) (50) (50) 
MINERALIZATION 2 (4.,) 2 (4.,) 4 (8~) 3 (6~) 
INFLAMMATION, ACUTE 
INFLAMMATION, ACUTE/CHRONIC 
INFLAMMATION,CHRONIC 

1 (2~) 
5 (11.,) 

1 (2.,) 
4 (8~) 
2 (4~) 

1 (2~) 
4 (8~) 
1 (2~) 

2 (4~) 

FIBROSIS 1 (2.,) 
NECROSIS, NOS 1 (2~) 
HYPERPLASIA, EPITHELIAL 9 (19.,) 12 (24.,) 9 (18~) 5 (10.,) 
HYPERKERATOSIS 1 (2~) 
ACANTHOSIS 1 (2.,) 
ADENOMYOSIS 1 (2.,) 1 (2.,) 

URINARY SYSTEM 
#KIDNEY (50) (50) (50) (50) 

MINERALIZATION 1 (2.,) 1 (2~) 1 (2.,) 2 (4~) 
HYDRONEPHROSIS 2 (4.,) 1 (2~) 3 (6~) 4 (8~) 

CYST, NOS 3 (8.,) 
CONGESTION, NOS 1 (2~) 
GLOMERULONEPHRITIS, NOS 8 (16.,) 
LYMPHOCYTIC INFLAMMATORY INFILTR5 (10.,) 
INFLAMMATION, ACUTE/CHRONIC 
GLOMERULONEPHRITIS, CHRONIC 1 (2.,) 
NEPHROSIS, NOS 8 (16.,) 
INFARCT, NOS 
AMYLOIDOSIS 

5 UK) 
10 <2K) 

6 (12.,) 
1 (2.,) 

9 (18~) 
3 (6.,) 

5 (10.,) 

1 (2.,) 

8 (16~) 
8 (12~) 
1 (2.,) 

4 (8.,) 
1 (2.,) 
2 (4.,) 

PIGMENTATION, NOS 1 (2.,) 1 (2.,) 
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TABLE Dl. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE 
TWO· YEAR DERMAL STUDY OF 2-CHLOROETHANOL (Continued) 

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE 

URINARY SYSTEM 
#KIDNEY (Continued) 

CYTOPLASMIC VACUOLIZATION 
METAPLASIA, OSSEOUS 

#KIDNEY/GLOMERULUS 
DILATATION, NOS 

#URINARY BLADDER 
CALCULUS,MICROSCOPIC EXAM 
INFLAMMATION, ACUTE/CHRONIC 
HYPERPLASIA, EPITHELIAL 

#U.BLADDE&SEROSA 
INFLAMMATION, CHRONIC 

(50) 
1 (2%) 

(501 

(46) 
1 (2%) 
1 (2%) 
1 (2%) 

(46) 

(50) (50) (50) 

2 (4%) 
<50) (50) (50) 

1 (2%) 
<49) (48) (45) 

(49) (48) (45) 
1 (2%) 

ENDOCRINE SYSTEM 
#PITUITARY (46) (48) (49) (47) 

CYST, NOS 1 (2%) 
CONGESTION, NOS 1 (2%) 
PIGMENTATION, NOS 1 (2%) 
HYPERPLASIA, CHROMOPHOBE-CELL 2 (4%) 1 (2%) 3 (6%) 1 (2%) 
ANGIECTASIS 1 (2%) 

#ADRENAL (49) (50) (50) (49) 
ACCESSORY STRUCTURE 1 (2%) 
CONGESTION, NOS 1 (2%) 2 (4%) 1 (2%) 
ATROPHY, BROWN 1 (2%) 1 (2%) 1 (2%) 2 (4%) 
ANGIECTASIS 1 (2%) 

#ADRENAL CORTEX (49) (50) (50) (49) 
ACCESSORY STRUCTURE 1 (2%) 
MINERALIZATION 1 (2%) 
DEGENERATION, BALLOONING 
CYTOPLASMIC VACUOLIZATION (2%) 

1 (2%l 
1 (2%) 2 (4%) 

FOCAL CELLULAR CHANGE 1 (2%) 
ATROPHY, BROWN 14 (29%) 18 (36%) 12 (24%) 8 (16%) 
HYPERPLASIA, NOS 1 (2%) 1 (2%) 1 (2%) 
HYPERPLASIA, FOCAL 1 (2%) 

#ADRENAL MEDULLA (49) (50) (50) (49) 
HYPERPLASIA, NOS 1 (2%) 2 (4%) 5 (1011) 1 (2%) 
ANGIECTASIS 1 (2%) 1 (2%) 

#THYROID (45) (48) (46) (46) 
FOLLICULAR CYST, NOS 15 (33%) 12 (25%) 17 (37%) 17 (37%) 
LYMPHOCYTIC INFLAM INFILTR 1 (2%) 
HYPERPLASIA, C·CELL 1 <2%) 1 (211>) 
HYPERPLASIA, FOLLICULAR-CELL 1 (2%) 2 (4%) 1 (2%) 

#PARATHYROID (17) (19) (17) (21) 
HYPERPLASIA, NOS 1 (5%) 

REPRODUCTIVE SYSTEM 
•MAMMARY GLAND (50) (50) (50) (50) 

DILATATION/DUCTS 
GALACTOCELE 

2 (4%) 
1 (2%) 

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

FIBROSIS 
HYPERPLASIA, NOS 

1 (2%) 
6 (12%) 3 (6%) 2 (4%) 2 (4%) 

LACTATION 1 (2%) 1 (2%) 1 (2%) 
#UTERUS (50) (49) (49) (50) 

MINERALIZATION 1 (2%) 
HEMATOMA, NOS 1 (2%) 
INFLAM, FOCAL GRANULOMATOUS 1 (2%) 
ADENOMYOSIS 5 (10%) 5 (10%) 2 (4%) 1 (2%) 

#CERVIX UTERI (50) (49) (49) (50) 
MINERALIZATION 1 (2%) 
FIBROUS DYSPLASIA 1 (211>) 
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TABLE Dl. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE 
TWO-YEAR DERMAL STUDY OF I·CHLOROETHANOL (Continued) 

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE 

REPRODUCTIVE SYSTEM 
#UTERUS/ENDOMETRIUM 

CYST, NOS 
HEMATOMA, NOS 
INFLAMMATION,ACUTE 

(50) 
13 (26%) 

1 (2%) 

(49) 
13 (27%) 

1 (2%) 

(49) 
12 (24%) 
1 (2%) 

(50) 
22 (44%) 

INFLAMMATION, ACUTE/CHRONIC 1 (2%) 
HYPERPLASIA, NOS (2%) 1 (2%) 1 (2%) 1 (2%) 
HYPERPLASIA, EPITHELIAL 1 (2%) 
HYPERPLASIA, CYSTIC 22 (44%) 16 (33%) 16 (33%) 11 (22%) 
HYPERPLASIA, STROMAL 1 (2%) 
ANGIECTASIS 3 (6%) 

#OVARY/PAROVARIAN 
HEMATOMA, NOS 

(50) (50) (49) 
1 (2%) 

(48) 

INFLAMMATION, GRANULOMATOUS 
#OVARY 

1 (2%) 
(50) (50) (49) (48) 

MINERALIZATION 
CYST, NOS 
HEMORRHAGE 
HEMATOCELE 

30 (60%) 
2 (4%) 

1 (2%) 
36 (72%) 
2 (4%) 

30 (61%) 
1 (2%) 

31 (65%) 
2 (4%) 
1 (2%) 

INFLAMMATION, CHRONIC 1 (2%) 
DEPOSIT, NOS 1 (2%) 
ATROPHY, NOS 2 (4%) 
ANGIECTASIS 1 (2%) 1 (2%) 2 (4%) 

NERVOUS SYSTEM 
•CHOROID PLEXUS (50) (50) (50) (50) 

LYMPHOCYTIC INFLAM INFILTR 
#BRAIN (50) (50) 

1 (2%) 
(50) (50) 

MINERALIZATION 
HYDROCEPHALUS, NOS 

1 (2%) 
1 (2%) 

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

1 (2%) 

EDEMA, NOS 3 (6%) 2 (4%) 1 (2%) 3 (6%) 
HEMORRHAGE 1 (2%) 1 (2%) 
LYMPHOCYTIC INFLAM INFILTR 1 (2%) 
MALACIA 1 (2%) 1 (2%) 

#BRAIN STEM (50) (50) (50) (50) 
MALACIA 1 (2%) 

SPECIAL SENSE ORGANS 
•EYE 

MINERALIZATION 
(50) (50) (50) (50) 

1 (2%) 
INFLAMMATION, ACUTE 1 (2%) 
RETINOPATHY 
CATARACT 

3 (6%) 1 (2%) 
3 (6%) 

8 
5 

(16%) 
(10%) 

2 (4%) 

•EYE/CORNEA (50) (50) (50) (50) 
INFLAMMATION, CHRONIC 1 (2%) 

MUSCULOSKELETAL SYSTEM 
•BONE/PERIOSTEUM (50) (50) (50) (50) 

INFLAMMATION, ACUTE/CHRONIC 1 (2%) 
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TABLE DJ. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE 
TWO-YEAR DERMAL STUDY OF I.CHLOROETHANOL (Continued) 

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE 

BODY CAVITIES 
•MEDIASTINUM (50) (50) (50) (50) 

THYROGLOSSAL DUCT CYST 
INFLAMMATION, GRANULOMATOUS 

•EPICARDIUM (501 (50) (50) 

1 (2*> 
1 (2*>

(50) 
INFLAMMATION, FIBRINOUS 1 <2111> 
PIGMENTATION, NOS 1 (2111) 

ALL OTHBRSYSTBMS 
•MULTIPLE ORGANS <50) 

CONGESTION, NOS 1 (2111) 
EDEMA, NOS 
HEMORRHAGE 
LYMPHOCYTIC INFLAM INFILTR 25 (50111) 
INFLAMMATION, ACUTE/CHRONIC 
INFLAMMATION,GRANULOMATOUS 1 <2*> 
INFLAMMATION, PYOGRANULOMATOUS 
NECROSIS, NOS 
AMYLOIDOSIS 1 (21111 
PIGMENTATION, NOS 
HEMOSIDEROSIS (2111) 
CYTOPLASMIC VACUOLIZATION 
ANGIECTASIS 

ADIPOSE TISSUE 

INFLAMMATION, ACUTE/CHRONIC 1 


OMENTUM 

HEMORRHAGE 


UTERINE LIGAMENT 

NECROSIS, FAT 


SPECIAL MORPHOLOGY SUMMARY 
NONE 

(50) 
4 (8111) 

26 (52*> 
1 <2*> 
1 (2111) 

12 (24111) 

1 <2*> 

(60) 

22 <44*> 
1 (2111) 

l (2111) 
6 (12111) 

1 (2111) 

1 

(50) 
1 (2*) 
1 (2*) 
2 (4*) 

25 (50*) 

1 (2111) 
1 (2*> 
l (2*>
4 (8111) 
1 (2111) 

1 (2*) 

#NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
• NUMBER OF ANIMALS NECROPSIED 
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APPENDIX E 


ANALYSES OF PRIMARY TUMORS IN RATS AND MICE 


IN THE TWO-YEAR DERMAL STUDIES OF 


2-CHLOROETHANOL 
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TABLE El. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO·YEAR DERMAL STUDY 
OF li·CHLOROETHANOL 

Vehicle Control 50mglkg 100mg/kg 

Skin: Papilloma 
Overall Ratea (a) 1/50<2%) 0/50(0%) 6/50 (12%) 
Adjusted Rates (b) 2.9% 0.0% 15.8% 
Terminal Rates (c) 1134 (3%) 0/37(0%) 5/37 (14%) 
Life Table Teats (d) P=0.020 P=0.483N P=0.073 
Incidental Tumor Teste (d) 
Cochran-Armitage Trend Teet (d) 

P=0.022 
P=0.016 

P=0.483N P=0.077 

Fisher E:r:act Teet P=0.500N P=0.056 

Skin: Papilloma or Carcinoma 
OverallRates(a) 3/50 (6%) 1/50(2%) 6/50(12%) 
Adjusted Rates (b) 8.3% 2.7% 15.8% 
Terminal Rates (c) 2/34(6%) 1/37(3%) 5137 (14%) 
Life Table Teats (d) P=0.184 P=0.287N P=0.283 
Incidental Tumor Teste (d) P=0.196 P=0.303N P=0.297 
Cocbran-Armitage Trend Test (d) P=0.158 
Fisher E:r:act Test P=0.309N P=0.243 

Skin: Keratoacanthoma 
Overall Rates (a) 1150(2%) 3/50(6%) 2/50 (4%) 
Adjusted Rates (b) 2.0% 7.1% 5.4% 
Terminal Rates (c) 0134(0%) 1/37 <3%) 2/37(5%) 
Life Table Teats (d) P=0.424 P=0.310 P=0.517 
Incidental Tumor Testa (d) P=0.302 P=0.269 P=0.441 
Cochran-Armitage Trend Teat (d) P=0.399 
Fisher Ezact Teat P=0.309 P=0.500 

Subcutaneou1 Tl11ue: Fibroma 
OverallRates(a) 2/50 (4%) 6/50 (12%) 1/50 (2%) 
Adjusted Rates (b) 5.6% 14.1% 2.7% 
Terminal Rates (c) 1/34 (3%) 3/37 (8%) 1137 (3%) 
Life Table Teats (d) P=0.384N P=0.158 P=0.474N 
Incidental Tumor Testa (d) P=0.477N P=O.lll P=0.459N 
Cochran-Armitage Trend Test (d) P=0.417N 
Fisher E:r:act Test P=O.l34 P=0.500N 

Subcutaneous Tissue: Fibroma or Fibrosarcoma 
OverallRates(a) 3/50(6%) 8/50 (16%) 1/50 (2%) 
Adjusted Rates (b) 8.5% 18.4% 2.7% 
Terminal Rates (c) 2/34(6%) 4137(11%) 1/37 (3%) 
Life Table Teste (d) P=0.260N P=0.127 P=0.280N 
Incidental Tumor Tests (d) P=0.355N P=0.081 P=0.269N 
Cochran-Armitage Trend Test (d) P=0.290N 
Fisher E:r:act Test P=O.lOO P=0.309N 

Lung: Alveolar/Bronchiolar Carcinoma 
OverallRates(a) 0/49 (0%) 4/50 (8%) 1/50 (2%) 
Adjusted Rates (b) 0.0% 10.8% 2.7% 
Terminal Rates (c) 
Life Table Teats (d) 

0133<0%) 
P=0.430 

4/37 (11%) 
P=0.078 

1/37 (3%) 
P=0.523 

Incidental Tumor Testa (d) P=0.430 P=0.078 P=0.523 
Cocbran-Armitage Trend Test (d) P=0.397 
Fisher E:r:act Teet P=0.061 P=0.505 

Lung: Alveolar/Bronchiolar Adenoma or Carcinoma 
OverallRates(a) 1/49(2%) 4/50(8%) 1150 (2%) 
Adjusted Rates (b) 3.0% 10.8% 2.7% 
Terminal Rates (c) 1133 (3%) 4/37 (11%) 1137 (3%) 
Life Table Teats (d) P=0.557N P=0.214 P=0.736N 
Incidental Tumor Tests (d) P=0.557N P=0.214 P=0.736N 
Cochran-Armitage Trend Test (d) P=0.593N 
Fisher Exact Test P=O.l87 P=0.747N 
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TABLE El. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO·YEAR DERMAL STUDY 
OF 2-CHLOROETHANOL (Continued) 

Vehicle Control 50mglkg 100mg/kg 

Hematopoietic System: Mononuclear Cell Leukemia 
Overall Rates (a) 11150(22%) 7/50(14%) 12/50 (24%) 
Adjusted Rates (b) 26.0% 16.1% 27.3% 
Terminal Rates (c) 5/34(15%) 3/37(8%) 6/37 (16%> 
Life Table Tests (d) P=0.505 P=0.209N P=0.556 
Incidental Tumor Tests (d) P=0.331 P=0.248N P=0.377 
Cochran-Armitage Trend Test (d) P=0.450 
Fisher Exact Test P=0.218N P=0.500 

Liver: Neoplastic Nodule 
Overall Ratea (a) 0/5010%) 3/50(6%) 3/50 (6%) 
Adjuated Rates (b) 0.0% 8.1% 8.1% 
Terminal Rates (c) 0134 (0%) 3/37(8%1 3/37(8%1 
Life Table Teate (d) P=O.ll4 P=0.136 P•0.136 
Incidental Tumor Teats (d) P=O.ll4 P•0.136 P•0.136 
Cochran-Armitage Trend Teat (d) P=O.lOl 
Fieber Euct Teat P=0.121 P•0.121 

Pituitary: Adenoma 
Overall Ratea (a) 12/50 <24%> 11/48 <23%> 15/49(31%1 
Adjusted Rates <b> 27.5% 26.7% 36.6% 
Terminal Rates (c) 5/34(15%1 8/37 <22%> 11/36<31%> 
Life Table Teate (d) P=0.342 P=0.456N P•0.390 
Incidental Tumor Teate Cd) P=0.174 P=0.581 P=0.202 
Cocbran-Armitage Trend Teat (d) P=0.263 
Fieber Exact Teat P=0.545N P=0.304 

Pituitary: Carcinoma 
Overall Rate• (a) 3/50 (6%) 2/48(4%) 1/49 (2%> 
Adjuated Rates <b> 
Terminal Ratea (c) 

8.8% 
3/34 (9%) 

5.3% 
1/37 (3~1 

2.4% 
0/36 (Q%) 

Life Table Tutl (d) P=0.207N P=0.464N P•0.287N 
Incidental Tumor Tute Cd) P•0.195N P=0.515N P•0.276N 
Cochran-Armitage Trend Tut <d) P=0.229N 
Fisher Exact Teat P=0.520N P•0.316N 

Pituitary: Adenoma or Carcinoma 
Overall Ratea (a) 15/50 (30%) 13/48 <27%> 16/49 (33%) 
Adjusted Rates Cbl 36.0% 31.1% 38.2% 
Terminal Ratea (c) 8/34 (24%) 9/37 (24%) 11/36<31%) 
Life Table Teats <d) P=0.518 P=0.364N P•0.559 
Incidental Tumor Tuts Cd> P=0.344 P=0.521N P•0.374 
Cochran-Armitage Trend Teat (d) P=0.430 
Fieber Exact Teat P=0.462N P=0.473 

Adrenal: Cortical Adenoma 
Overall Ratea (a) 1/50 (2%1 3/50 (6%) 1/50(2%1 
Adjusted Rates (b) 2.9% 8.1% 2.7% 
Terminal Ratea (c) 1/34<3%) 3137 (8%) 1/37 (3%) 
Life Table Teate (d) P=0.580N P•0.335 P•0.743N 
Incidental Tumor Teate (d) P=0.580N P•0.335 P•0.743N 
Cochran-Armitare Trend Teat (d) P=0.610 
Fiaber Exact Teat P•0.309 P•0.753 

Adrenal: Pheochromocytoma 
Overall Ratea (a) 8/50 116%> 13/50 C26%) 10/50 (20%> 
Adjusted Ratea (b) 22.7% 31.7% 25.3% 
Terminal Ratea (c) 
Life Table Teate (d) 

7/34(21%1 
P•0.429 

10/37 (27%1 
P•0.216 

8/37 (22%) 
P•0.467 

Incidental Tumor Teats (d) P=0.385 P•0.188 P•0.451 
Cochran-Armitage Trend Test Cd) P=0.356 
Fisher Exact Test P=O.l63 P•0.397 
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TABLE El. ANALYSIS OF PRIMARY TUMORS IN MALE RATS.IN THE TWO-YEAR DERMAL STUDY 
OF J-CHLOROETHANOL (Continued) 

Vehicle Control 50mg/kg lOOmg/kg 

Adrenal: Pheochromocytoma or Pheochromocytoma, Malignant 
Overall Rates (a) 9/50 (18%) 13/50 (26%) 12/50 (24%) 
Adjusted Rates (b) 24.5% 31.7% 30.4% 
Terminal Rates (c) 
Life Table Tests (d) 

7134(21%) 
P==0.349 

10/37 (27%) 
P=0.299 

10137 (27%) 
P=0.386 

Incidental Tumor Tests (d) P=0.290 P=0.256 P=0.341 
Cochran-Armitage Trend Test (d) P=0.275 
Fisher Exact Test P=0.235 P=0.312 

Thyroid: C-CeU Adenoma 
Overall Rates (a) 6/49(12%) 4149(8%) 3/49(6%) 
Adjusted Rates (b) 17.6% 10.8% 8.3% 
Terminal Rates (c) 6134(18%) 4137 (11%) 3136 (8%) 
Life Table Tests (d) P==0.159N P=0.315N P=0.212N 
Incidental Tumor Tests (d) P==0.159N P=0.315N P•0.212N 
Cochran-Armitage Trend Test (d) P=0.187N 
Fisher Exact Test P=0.370N P=0.243N 

Thyroid: C-CeJJ Adenoma or Carcinoma 
Overall Rates (a) 6/49(12%) 5/49(10%) 4149(8%) 
Adjusted Rates (b) 17.6% 13.5% 11.1% 
Terminal Rates (c) 6/34(18%) 5137 (14%) 4136 (11%) 
Life Table Tests (d) P==0.271N P=0.440N P=0.331N 
Incidental Tumor Tests (d) P==0.271N P=0.440N P=0.331N 
Cochran-Armitage Trend Test (d) P=0.308N 
Fisher Exact Test P=0.500N P=0.370N 

Pancreatic Islets: Islet Cell Adenoma 
OveraiJ Rates (a) 3/50 (6%) 3/50(6%) 0/49(0%) 
Adjusted Rates (b) 8.8% 7.6% 0.0% 
Terminal Rates (c) 3134 (9%) 2137 (5%) 0136 (0%) 
Life Table Tests (d) P=0.091N P=0.631N P=0.111N 
Incidental Tumor Tests (d) P=0.108N P=0.649N P=0.111N 
Cochran-Armitage Trend Test (d) P=0.104N 
Fisher Exact Test P=0.661 P=0.125N 

Pancreatic Islets: Islet Cell Adenoma or Carcinoma 
Overall Rates (a) 4150 (8%) 4150(8%) 0/49(0%) 
Adjusted Rates (b) 10.9% 9.5% 0.0% 
Terminal Rates (c) 
Life Table Teats (d) 

3/34(9%) 
P==0.055N 

2137(5%) 
P=0.616N 

0136 (0%) 
P=0.058N 

Incidental Tumor Tests (d) P=0.087N P=0.637 P=0.076N 
Cochran· Armitage Trend Test (d) P=0.062N 
Fisher Exact Test P=0.643 P=0.061N 

Preputial Gland: Adenoma or Carcinoma 
OverallRates(a) 3/50 (6%) 3/50(6%) 3/50(6%) 
Acljusted Rates (b) 8.8% 8.1% 7.7% 
Terminal Rates (c) 3134(9%) 3137 (8%) 2137 (5%) 
Life Table Tests (d) P=0.543N P=0.624N P=0.624N 
Incidental Tumor Tests (d) P=0.535N P=0.624N P=0.615N 
Cochran-Armitage Trend Test (d) P=0.583 
Fisher Exact Test P=0.661 P=0.661 

Testis: Interstitial Cell Tumor 
Overall Rates (a) 
Adjusted Rates (b) 

45/50 (90%) 
95.7% 

41/50(82%) 
89.1% 

44150(88%) 
93.6% 

Terminal Rates (c) 32134(94%) 32/37(86%) 34137 (92%) 
Life Table Tests (d) P=0.235N P=0.138N P=0.262N 
Incidental Tumor Tests (d) P=0.412N P=0.168N P=0.464N 
Cochran-Armitage Trend Test (d) P=0.442N 
Fisher Exact Test P=0.195N P=0.500N 
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TABLE Ill. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR DERMAL STUDY 
OF I·CHLOROETHANOL (Continued) 

(a) Number oftumor-bearinranimalllnumber of animal& examined at the site 
(b) Kaplan-Meier eatimated tumor incidence at the end of the atudy after adjustinr for intercurrent mortality 
(c) Obaerved tumor incidence at terminal kill 
(d) Beneath the vehicle control incidence are the P values a110ciated with the trend test. Beneath the dosed ,roup incidence are 
the P valuee correeponding to pairwiae comparisons between that doaed group and the vehicle controls. The life table analyaie 
rerarda tumore in animaII dying prior to terminal kill ae being (directly or indirectly) the cause of death. The incidental tumor 
teet rerarde theaeleeiona u nonfatal. The Cochran-Armitare and Fiaher e:tact test compare directly the overalllncldence ratee. 
A neratlve trend or lower incidence ln a doaed rroup is indicated by CN). 

143 2-Chloroethanol, NTP TR 275 



TABLE E2. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR DERMAL STUDY 
OF 2-CHLOROETHANOL 

Vehicle Control 50mglkg 100mglkg 

Hematopoietic System: Mononuclear Cell Leukemia 
Overall Rates (a) 8/50(16%) 7/50(14%) 6/50(12%) 
Adjusted Rates (b) 17.1% 16.7% 13.6% 
Terminal Rates (c) 4142 (10%) 5139113%) 2139 (5%) 
Life Table Testa (d) P=0.392N P=0.548N P=0.443N 
Incidental Tumor Tests (d) P=0.439N P=0.579 P=0.455N 
Cochran-Armitage Trend Test (d) P=0.333N 
Fisher Exact Test P=0.500N P=0.387N 

Pituitary: Adenoma 
Overall Rates (a) 19/50(38%) 24149(49%) 29/50 (58%) 
Adjusted Rates (b) 44.2% 52.9% 61.4% 
Terminal Rates (c) 18/42(43%) 18/39(46%) 21139(54%) 
Life Table Testa (d) P=0.022 P=0.148 P=0.025 
Incidental Tumor Tests (d) P=0.084 P=0.416 P=0.103 
Cochran-Armitage Trend Test (d) P=0.029 
Fisher Enct Test P=0.184 P=0.036 

Pituitary: Carcinoma 
OveraiiRates(a) 4150(8%) 1149(2%) 1150 (2%) 
Adjusted Rates (b) 9.5% 2.3% 2.6% 
Terminal Rates (c) 4142(10%) 0/39(0%) 1139 (3%) 
Life Table Teats (d) P=0.117N P=0.200N P=0.202N 
Incidental Tumor Tests (d) P=0.104N P=0.158N P=0.202N 
Cochran-Armitage Trend Test (d) P=0.102N 
Fisher Exact Test P=0.188N P=0.181N 

Pituitary: Adenoma or Carcinoma 
Overall Rates (a) 22/50 (44%) 25/49(51%) 30/50(60%) 
Adjusted Rates (b) 51.2% 54.0% 63.6% 
Terminal Rates (c) 21/42(50%) 18/39(46%) 22139(56%) 
Life Table Tests (d) P=0.049 P=0.252 P=0.052 
Incidental Tumor Teats (d) P=0.167 P=0.565N P=0.188 
Cochran-Armitage Trend Teat (d) P=0.067 
Fisher Exact Test P=0.309 P=0.080 

Adrenal: Pheochromocytoma 
Overall Rates (a) 
Adjusted Rates (b) 

3/49(6%) 
7.1% 

3/50(6%) 
7.3% 

3/50(6%) 
7.7% 

Terminal Rates (c) 3/42(7%) 2139(5%) 3/39(8%) 
Life Table Testa !d) P=0.547 P=0.633 P=0.629 
Incidental Tumor Teats Cd) P=0.563 P=0.640N P=0.629 
Cochran-Armitage Trend Test (d) P=0.574N 
Fisher Exact Test P=0.651N P=0.651N 

Adrenal: Pheochromocytoma or Pheochromocytoma, Malignant 
OverallRates(a) 3/49(6%) 4150 (8%) 4150(8%) 
Adjusted Rates (b) 7.1% 9.1% 9.9% 
Terminal Rates (c) 3/42(7%) 2/39(5%) 3/39(8%) 
Life Table Testa (d) P=0.392 P=0.472 P=0.462 
Incidental Tumor Tests (d) P=0.493 P=0.640N P=0.488 
Cochran-Armitage Trend Test (d) P=0.435 
Fisher Exact Test P=0.511 P=0.511 

Thyroid: C-Cell Adenoma 
OverallRates(a) 2/49(4%) 3/50 (6%) 4149(8%) 
Adjusted Rates (b) 4.9% 7.7% 10.5% 
Terminal Rates (c) 2/41 (5%) 3/39(8%) 4138(11%) 
Life Table Tests (d) P=0.233 P=0.477 P=0.302 
Incidental Tumor Tests (d) P=0.233 P=0.477 P=0.302 
Cochran-Armitage Trend Test (d) P=0.263 
Fisher Exact Test P=0.510 P=0.339 
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TABLE E2. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR DERMAL STUDY 
OF 2..CHLOROETHANOL (Continued) 

Vehicle Control 50mg/kg 100mg/kg 

Thyroid: C·Cell Adenoma or Carcinoma 
Overall Rates (a) 3/49(6%) 3/50(6%) 5/49(10%) 
Adjusted Rates (b) 7.0% 7.7% 13.2% 
Terminal Rates (c) 2/41 (5%) 3/39(8%) 5/38(13%) 
Life Table Tests (d) P=0.249 P=0.642 P=0.318 
Incidental Tumor Tests (d) P=0.259 P=0.631N P=0.340 
Cochran-Armitage Trend Test (d) P=0.282 
Fisher Exact Test P=0.651N P=0.357 

Pancreatic Islets: Islet Cell Adenoma 
Overall Rates (a) 1149(2%) 3/49(6%) 1/50 (2%) 
Adjusted Rates (b) 2.4% 7.4% 2.6% 
Terminal Rates (c) 1/41 (2%) 2/38(5%) 1/39(3%) 
Life Table Tests (d) P=0.592 P=0.289 P=0.751 
Incidental Tumor Tests (d) P=0.609N P=0.345 P=0.751 
Cochran-Armitage Trend Test (d) P=0.602N 
Fisher Exact Test P=0.309 P=0.747N 

Pancreatic Islets: Islet Cell Adenoma or Carcinoma 
Overall Rates (a) 1149(2%) 3/49(6%) 2/50(4%) 
Adjusted Rates (bl 2.4% 7.4% 5.1% 
Terminal Rates (c) 1141 (2%) 2/38(5%) 2/39(5%1 
Life Table Tests (d) P=0.383 P=0.289 P=0.483 
Incidental Tumor Tests (d) P=0.397 P=0.345 P=0.483 
Cochran-Armitage Trend Test (d) P=0.407 
Fisher Exact Test P=0.309 P=0.508 

Mammary Gland: Cystadenoma 
OverallRates(a) 3/50(6%) 3/50(6%) (f) 3/50 (6%) 
Adjusted Rates Cbl 
Terminal Rates (c) 

7.1% 
3/42(7%) 

7.7% 
3/39(8%) 

7.7% 
3/39 (8%) 

Life Table Tests (d) P=0.546 P=0.629 P=0.629 
Incidental Tumor Tests (d) P=0.546 P=0.629 P=0.629 
Cochran-Armitage Trend Test (d) P=0.583 
Fisher Exact Test P=0.661 P=0.661 

Mammary Gland: Adenoma or Adenocarcinoma 
OverallRates(a) 3/50(6%) 5/50(10%) 3/50 (6%) 
Adjusted Rates (b) 7.1% 12.1% 7.7% 
Terminal Rates (c) 3/42(7%) 4/39(10%> 3/39<8%) 
Life Table Tests (d) P=0.537 P=0.320 P=0.629 
Incidental Tumor Tests (d) P=0.539N P=0.459 P=0.629 
Cochran-Armitage Trend Test (d) P=0.576 
Fisher Exact Test P=0.357 P=0.661 

Mammary Gland: Fibroadenoma 
OverallRates(a) 13/50(26%) 7/50(14%) 11/50(22%) 
Adjusted Rates (b) 29.4% 17.3% 26.7% 
Terminal Rates (c) 11/42(26%) 6139(15%) 9139(23%) 
Life Table Tests (d) P=0.431N P•0.145N P=0.492N 
Incidental Tumor Tests (d) P=0.438N P=0.135N P=0.496N 
Cochran-Armitage Trend Test (d) P=0.356N 
Fisher Exact Test P=0.106N P=0.408N 

Uterus: Endometrial Stromal Polyp 
Overall Rates (a) 7/50(14%) 4150(8%) 7/50(14%) 
Adjusted Rates (b) 15.6% 10.3% 17.1% 
Terminal Rates (c) 5/42(12%) 4139(10%) 6139(15%) 
Life Table Tests (d) P=0.508 P=0.306N P=0.557 
Incidental Tumor Tests (d) P=0.559 P=0.333N P=0.560N 
Cochran-Armitage Trend Test (d) P=0.561 
Fisher Exact Test P=0.263N P=0.613N 
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TABLEEI. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO·YEAR DERMAL STUDY 
OF I.CHLOROETHANOL (Continued) 

Vehicle Control 50ml/kr lOOml/kr 

Uterua: Endomt&rlal8tromal PoiJP or Sarcoma 
Overall Rata (a) 8150 (16'1 I 
AcijUited Ratea(b) 17.9'1 
Terminal Rata (c) 6/42 C1 4'1 l 
Life Table Teltl (d) P • 0.502 
Incidental Tumor Teltl (d) P • 0.550 
Cochran-Armitap Trend Te~~t (d) P • 0.558 
Fisher Exact Tel& 

4150(8'1) 
lo.3'i 
4139(10'1) 
P•0.217N 
P•0.237N 

P•0.179N 

8/50(16'1) 
19.6'1 
7139 (18'1) 
P•0.548 
P•0.585N 

P=0.807N 

(a) Number oftumor-beariqanimalllnumber ofanimala examined at the lite 
(b) Kaplan-Meier eltimated tumor incidence at the end of the atudy after acijuatinr for intercurrent mortality 
(c) Oblerved tumor incidence at terminal kiU 
(d) Beneath the vehicle control incidence are the P value• auociated with the trend teat. Beneath the doled rroup incidence are 
the P value~ corrnpondinr to pairwile compariaona between that doted rroup and the vehicle controla. The life table anal11ia 
reprda tumon in animala dying prior to terminal kill u beinr (directly or indirectly) the caUM of death. The incidental twnor 
tel& reprda theMleaiona aa nonfatal. The Cochran-Armitap and Fiaher euct teat compare directly the overall incidence 
ratea. A neptive trend or lower incidence in a dOMd rroup ia indicated by (N). 
(e) No value• are preMnted becaUM no twnon were obMrved in 50 ms/krand vehicle control groups. 
(f) One animal had a cystadenoma and a papillary adenoma. 
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TABLE E3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE TWO-YEAR DERMAL STUDY 
OF 2-CHLOROETHANOL 

Untreated Vehicle 
Control Control 7.5 mg 15 mg 

Integumentary System: Fibroma, Fibrosarcoma, or Neurofibrosarcoma 
Overall Rates (a) 2/50(4%) 3/50 (6%) 0/50(0%) 0/43(0%) 
Adjusted Rates (b) 
Terminal Rates (c) 

5.4% 
0/24(0%) 

10.7% 
1126 (4%) 

0.0% 
0/16(0%) 

0.0% 
0/12 (0%) 

Life Table Tests (d) P=0.112N P=0.232N P=0.300N 
Incidental Tumor Tests (d) P=0.027N P=0.114N P=0.083N 
Cochran-Armitage Trend Test (d) P=0.044N 
Fisher Exact Test P=0.121N P=0.151N 

Subcutaneous Tissue: Sarcomas 
Overall Rates (a) 2/50 (4%) (e) 5/50 (10%) 4/50(8%) 1/43 (2%) 
Adjusted Rates (b) 5.4% 17.9% 15.1% 7.7% 
Terminal Rates (c) 0/24(0%) 3/26(12%) 1/16(6%) 0/12(0%) 
Life Table Tests (d) P=0.304N P=0.531 P=0.379N 
Incidental Tumor Tests (d) P=0.062N P=0.534N P=0.103N 
Cochran-Armitage Trend Test (d) P=0.111N 
Fisher Exact Test P=0.500N P=0.140N 

Lung: Alveolar/Bronchiolar Adenoma 
Overall Rates (a) 6/50(12%) 8/50(16%) 10/50 (20%) 9/43 (21%) 
Adjusted Rates (b) 25.0% 26.0% 43.0% 46.0% 
Terminal Rates (c) 6124(25%) 4126 (15%) 4/16(25%) 4/12 (33%) 
Life Table Tests (d) P=0.062 P=0.105 P=0.078 
Incidental Tumor Tests (d) P=0.282 P=0.294 P=0.279 
Cochran-Armitage Trend Test (d) P=0.314 
Fisher Exact Test P=0.397 P=0.364 

Lung: Alveolar/Bronchiolar Carcinoma 
Overall Rates (a) 4/50(8%) 6/50 (12%) 9/50 (18%) 3/43(7%) 
Adjusted Rates (b) 13.7% 18.1% 38.1% 16.6% 

. Terminal Rates (c) 2/24 (8%) 3/26(12%) 4116(25%) 1/12 (8%) 
Life Table Tests (d) P=0.501 P=0.095 P=0.587N 
Incidental Tumor Tests (d) P=0.383N P=0.249 P=0.355N 
Cochran-Armitage Trend Test (d) P=0.306N 
Fisher Exact Test P=0.288 P=0.324N 

Lung: Alveolar/Bronchiolar Adenoma or Carcinoma 
Overall Rates (a) 10/50 (20%) 14150(28%) 18/50 (36%) 11143(26%) 
Adjusted Rates (b) 
Terminal Rates (c) 
Life Table Tests (d) 

37.2% 
8/24(33%) 

40.9% 
7126 (27%) 
P=0.132 

67.1% 
8/16 (50%) 
P=0.029 

55.7% 
5/12(42%) 
P=0.196 

Incidental Tumor Tests (d) P=0.528 P=0.155 P=0.579N 
Cochran-Armitage Trend Test (d) P=0.464N 
Fisher Exact Test P=0.260 P=0.490N 

Hematopoietic System: Granulocytic Leukemia 
Overall Rates (a) 3/50(6%) 2/50(4%) 4150 (8%) 2/43 (5%) 
Adjusted Rates(b) 7.9% 4.2% 13.4% 5.1% 
Terminal Rates (c) 0/24(0%) 0126(0%) 0/16(0%) 0/12(0%) 
Life Table Tests (d) P=0.456 P=0.259 P=0.614 
Incidental Tumor Tests (d) P=0.441N P=0.557 P=0.580N 
Cochran-Armitage Trend Test (d) P=0.520 
Fisher Exact Test P=0.339 P=0.632N 

Hematopoietic System: Lymphoma 
Overall Rates (a) 3/50 (6%) 4150(8%) 10/50(20%) 2/43(5%) 
Adjusted Rates (b) 6.6% 11.2% 24.7% 5.0% 
Terminal Rates (c) 0/24(0%) 1/26(4%) 0/16(0%) 0/12 (0%) 
Life Table Tests (d) 
Incidental Tumor Tests (d) 

P=0.525N 
P""0.104N 

P=0.044 
P=0.233 

P=0.538N 
P=0.235N 

Cochran-Armitage Trend Test (d) P=0.407N 
Fisher Exact Test P=0.074 P=0.413N 
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TABLE E3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE TWO-YEAR DERMAL STUDY 
OF 2-CHLOROETHANOL (Continued) 

Untreated Vehicle 
Control Control 7.5mg 15mg 

Hematopoietic System: Lymphoma or Leukemia 
Overall Rates (a) 6/50<12%) 6/50(12%) 14/50(28%) 4/43 (9%) 
Adjusted Rates (b) 14.0% 
Terminal Rates (c) 0/24(0%) 

14.9% 
1126 (4%) 

34.9% 
0/16(0%) 

9.9% 
0/12 (0%) 

Life Table Tests (d) P=0.505 P=0.022 P=0.583N 
Incidental Tumor Tests (d) P=0.086N P=O.l96 P=0.205N 
Cochran-Armitage Trend Test <d) P=0.464N 
Fisher Exact Teat P=0.039 P=0.470N 

Liver: Adenoma 
Overall Rates (a) 1/50 (2t,) 
Adjusted Rates (b) 4.2t, 

2/49 (4t,) 
7.7t, 

3/50 (6tl) 
18.7t, 

1143 (2t,) 
8.3t, 

Terminal Ratee (c) 1/24 (4t,) 
Life Table Teate (d) 

2/28 (8tl) 
P=0.511 

2/16 (13t,) 
P•0.294 

1/12 (8t,) 
P•0.718 

Incidental Tumor Teate (d) P•0.588 P•0.348 P•0.718 
Cochran-Armitare Trend Teat (d) P•0.449N 
Fieber Exact Teat P•0.510 P•0.549N 

Liver: Carcinoma 
Overall Ratee (a) 6/50 (12t,) 9/49 (18tl) 6/50 (12t,) 4/43 (9tl) 
Adjusted Ratee (b) 22.7t, 30.9* 32.5t, 20.1t, 
Terminal Ratea (c) 4/24 (17t,) 7/28 (27t,) 4/16 (25tl) 1/12 (8t,) 
Life Table Teate (d) P•0.463N P•0.570 P•0.496N 
Incidental Tumor Teste (d) P•0.206N P•0.485N P•0.238N 
Cochran-Armitare Trend Teet (d) P=0.128N 
Fisher Exact Teat P=0.274N P•0.173N 

Liver: Carcinoma or Hepatoblaatoma 
Overall Ratea (a) 6/50 (12tl) 
Adjusted Ratea (b) 22.7% 

9/49 (18t,) 
30.9t, 

6/50 (12t,) 
32.5tl 

5/43 (12t,) 
22.7t, 

Terminal Ratee (c) 4/24 (17tl) 7128 (27t,) 4/16 (25t,) 1/12 (8t,) 
Life Table Teate (d) P•O.I524 P•0.570 P•0.804 
Incidental Tumor Teate (d) P•0.329N P•0.485N P•0.380N 
Cochran-Armitare Trend T11t (d) P•0.214N 
Fisher Exact Teet P•0.274N P•0.274N 

Liver: Adenoma, Carcinoma, or Hepatoblaetoma 
Overall Ratee (a) 7/50 (14t,) 11/49 (22tl) 9/50(18tl) 8/43 <14tl) 
Adjusted Ratea (b) 28.5t, 
Terminal Ratee (c) 15/24 (21t,) 
Life Table Teete (d) 
Incidental Tumor Teste (dJ 

38.lt, 
9/26 (315t,) 
P•0.474 
P•0.3151N 

46.4t, 
6/16 (38t,) 
P•0.341 
P•0.532 

29.7t, 
2/12 (17t,) 
P•O.IS87 
P•0.398N 

Cochran-Armitare Trend Teat (d) P•0.180N 
Flaher Exact Teet P•0.382N P•0.219N 

Adrenal Cortex: Adenoma 
Overall Ratee (a) 4/48 (8t,) 0/48 (Qtl) 2/49 (4tl) 3/43 (7tl) 
Adjusted Ratee (b) 8.3t, O.Otl 12.5tl 25.0t, 
Terminal Ratee (c) 4/24(17t,) 0/26 (Ot,) 2/16 (13t,) 3/12 (25t,) 
Life Table Teate (d) P•0.013 P•0.138 P•0.024 
Incidental Tumor Teets (d) P•0.013 P•0.138 P•0.024 
Cochran-Armltare Trend Teat (d) P•0.086 
Fieber Exact Teet P•0.2153 P•0.102 
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TABLE E3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE TWO·YEAR DERMAL STUDY 
OF 2·CHLOROETHANOL (Continued) 

(a) Number oftumor-bearing animals/number of animals examined at the site 
(b) Kaplan-Meier estimated tumor incidence at the end of the study after adjusting for intercurrent mortality 
(c) Observed tumor incidence at terminal kill 
(d) Beneath the vehicle 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 vehicle 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 nonfatal. The Cochran-Armitage and Fisher exact test compare directly the overall incidence 
rates. A negative trend or lower incidence in a dosed group is indicated by (N). 
(e) A skin fibroma was also present in one animal. 
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TABLE E4. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE TWO-YEAR DERMAL STUDY 
OF 2-CHLOROETHANOL 

Untreated Vehicle 
Control Control 7.5mg 15mg 

Lung: Alveolar/Bronchiolar Adenoma 
Overan Rates (a) 7/50 (14%) 7/50 (14%) 6/49 (12%) 6/50 (12%) 
Adjusted Rates (b) 23.9., 24.0., 26.1., 27.7% 
Terminal Rates (c) 4/24 (17%) 4126 (15%) 4/19 (21%) 5/20(25.,) 
Life Table Tests (d) P=0.497 P=0.537 P=0.551 
Incidental Tumor Tests (d) P=0.536N P=0.543N P=0.611N 
Cochran-Armitage Trend Test <dl P=0.440N 
Fisher Exact Test P=0.516N P=0.500N 

Lung: Alveolar/Bronchiolar Carcinoma 
Overan Rates (a) 3/50 (6%) 2/50 (4%) 5/49 (10%) 3/50 (6%) 
Adjusted Rates (b) 9.7., 6.4., 18.9% 12.5% 
Terminal Rates (c) 1/24(4%) 1/26(4%) 1119 (5%) 1/20 (5.,) 
Life Table Tests (d) P=0.328 P=O.l63 P=0.415 
Incidental Tumor Tests (d) P=0.475 P=0.345 P=0.565 
Cochran-Armitage Trend Test (d) P=0.421 
Fisher Exact Test P=0.210 P=0.500 

Lung: Alveolar/Bronchiolar Adenoma or Carcinoma 
()verallRates(a) 10/50(20%) 9/50(18%) 10/49 (20%) 9/50(18%) 
Adjusted Rates (b) 31.9% 29.4% 38.4% 37.9% 
Terminal Rates (cl 5/24(21%) 5/26 (19%) 5/19(26%) 6/20(30%) 
Life Table Tests (d) P=0.347 P=0.298 P=0.394 
Incidental Tumor Tests (d) P=0.502 P=0.547 P=0.548 
Cochran-Armitage Trend Test (d) P=0.551 
Fisher Exact Test P=0.480 P=0.603N 

Hematopoietic System: Granulocytic Leukemia 
Overan Rates (a) 0/50 (0%) 1150<2%) 4/50 (8%} 3/50 (6%) 
Adjusted Rates (b) 0.0% 2.4% 11.2% 7.2% 
Terminal Rates (c) 0/24(0%) 0/26(0%) 0/20(0%) 0/20 (0%) 
Life Table Tests (d) P=0.239 P=0.180 P=0.311 
Incidental Tumor Tests (d) P=0.325 P=0.210 P=0.414 
Cochran-Armitage Trend Test (d) P=0.252 
Fisher Exact Test P=0.181 P=0.309 

Hematopoietic System: Malignant L)'lllphoma, Histiocytic Type 
Overall Rates (a) 1/50 (2.,} 0/50(0%) 3/50(6%) 1150 (2%) 
Adjusted Rates (b) 3.2% 0.0% 9.9% 4.5% 
Terminal Rates (c) 0/24(0.,) 0/26(0%) 0/20(0%) 0/20(0%) 
Life Table Tests (d) P=0.334 P=0.105 P=0.459 
Incidental Tumor Tests (d) P=0.351 P=0.150 P=0.527 
Cochran-Armitage Trend Test (d) P=0.378 
Fisher Exact Test P=0.121 P=0.500 

Hematopoietic System: L)'lllphoma, All Malignant 
()veran Rates (a) 12/50(24%) 8/50(16%) 11/50(22%) 10/50(20%) 
Adjusted Rates (b) 30.3% 21.1% 30.5% 32.1% 
Terminal Rates (c) 1/24 (4%) 1/26(4%} 1/20 (5%) 2/20 (10%) 
Life Table Tests (d) P=0.274 P=0.258 P=0.309 
Incidental Tumor Tests (d) P=0.472 P=0.454 P=0.525 
Cochran-Armitage Trend Test (d) P=0.352 
Fisher Exact Test P=0.305 P=0.397 

Hematopoietic System: L)'lllphoma or Leukemia 
()verall Rates (a) 12/50(24%} 9/50(18%) 15/50 (30.,) 13/50(26%) 
Adjusted Rates (b) 30.3., 23.0% 38.4., 37.0% 
Terminal Rates (c) 1/24(4%) 1/26(4%) 1/20(5%) 2/20 (10.,) 
Life Table Tests (d) P=0.167 P=0.114 P=0.190 
Incidental Tumor Tests (d) P=0.328 P=0.205 P=0.380 
Cochran-Armitage Trend Test (d) P=0.208 
Fisher Exact Test P=0.121 P=0.235 
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TABLE E4. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE TWO·YEAR DERMAL STUDY 
OF li·CHLOROETHANOL (Continued) 

Untreated Vehicle 
Control Control 7.5mg 15mg 

Clrcula&oey Syatem: Hemangioma 
Overall Ratea (a) 1/50 (2%) 3/50(6%) 2/60(4%) 0/60(0%) 
Adjuated Ratea (b) 
Terminal Ratea (c) 

3.4% 
0/24(0%) 

10.5% 
2/26 (8%) 

6.7% 
0/20 (0%) 

0.0% 
0/20(0%) 

Life Table Tests (d) P=0.120N P=0.567N P=0.166N 
Incidental Tumor Testa (d) P=0.078N P=0.424N P=0.145N 
Cochran-Armitage Tre11d Test (d) P=0.082N 
Fisher Exact Test P=0.500N P=O.l22N 

Clrculatoey Syatem: Hemanposarcoma 
Overall Rates (a) 0/50(0%) 0/50(0%) 3/60(6%) 0/50(0%) 
Adjusted Rates (b) 
Terminal Ratea (c) 
Life Table Tests (d) 
Incidental Tumor Testa (d) 

0.0% 
0/24(0%) 

0.0% 
0/26 (0%) 
P=0.584 
P=0.635N 

12.5% 
2/20(10%) 
p ... o.094 
P=0.125 

0.0% 
0/20 (0%) 
(e) 
(e) 

Cochran-Armitage Trend Teat (d) 
Fieber Exact Teat 

P=0.640 
P=0.121 (e) 

Circulatory System: Hemangioma or Hemangiosarcoma 
Overall Rates (a) 1/50<2%) 3/50(6%) 5/50(10%) 0/50(0%) 
Adjuated Rates (b) 
Terminal Rates (c) 

3.4% 
0/24(0%) 

10.5% 
2/26(8%) 

18.3% 
2/20(10%) 

0.0% 
0/20 (0%) 

Life Table Tests (d) 
Incidental Tumor Testa (d) 

P=0.199N 
P=0.135N 

P=0.279 
p ... o.422 

P=0.166N 
P•0.145N 

Cochran-Armitage Trend Teat (d) P=0.133N 
Fisher Exact Teat P=0.357 P=0.122N 

Uver: Adenoma or Carcinoma 
OverallRates(a) 1/50 (2%) 3/50(6%) 0/49 (Q%) 1/50(2%) 
Adjuated Rates (bl 
Terminal Rates (c) 

3.4% 
0/24<0%) 

10.5% 
2/26 (8%) 

0.0% 
0/20 (0%l 

3.2% 
0/20 (0%) 

Life Table Testa (d) P=0.226N P=O.l59N P=0.379N 
Incidental Tumor Testa (d) P=0.168N P=0.124N P=0.291N 
Cochran-Armitage Trend Test (d) P=0.177N 
Fisher Exact Teat P=0.125N P•0.309N 

Pituitary: Chromophobe Adenoma 
OverallRates(a) (f) 4146 (9%) 2/48<4%) 2/49(4%) 3/47(6%) 
Adjuated Rates <bl 
Terminal Rates (cl 

15.1% 
3/24(13%) 

6.9% 
1/26 (4%) 

7.7% 
1/20(5%) 

15.0% 
3120(15%) 

Life Table Testa (d) P=0.309 P=0.633 P=0.385 
Incidental Tumor Testa (d) P=0.358 P=0.642N P=0.417 
Cochran-Armitage Trend Test (d) 
Fisher Exact Teat 

P=0.397 
P=0.684N P=0.490 

Mammary Gland: Adenoma or Adenocarcinoma 
Overall Rates (a) 4150 (8%) 
Adjusted Rates (b) 11.1% 
Terminal Rates (c) 0/24(0%) 

2/50 (4%) 
5.5% 
0/26(0%) 

4150(8%) 
14.0% 
1/20(5%) 

5/50(10%) 
17.1% 
0/20(0%) 

Life Table Tests (d) P=0.132 P=0.304 P=0.177 
Incidental Tumor Testa (d) P=0.252 P=0.497 P=0.354 
Cochran-Armitage Trend Teat (d) P=0.169 
Fisher Exact Teat P=0.339 P=0.218 

Uterus: Leiomyoma or Leiomyosarcoma 
Overall Rates (a) 1150 C2%1 3/49 t6%l 2/49(4%) 3/50 (6%) 
Adjusted Rates (b) 
Terminal Rates (c) 

2.0% 
1/24(4%) 

11.5% 
3/26(12%) 

10.0% 
2/20(10%) 

12.0% 
2120(10%) 

Life Table Tests (d) 
Incidental Tumor Testa (d) 

P=0.481 
P=0.514 

P=0.621N 
P=0.621N 

P=0.567 
P=0.609 

Cochran-Armitage Trend Test (d) P=0.579N 
Fisher Ez:act Test P=0.500N P=0.651N 
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TABLE E4. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN mE TWO-YEAR DERMAL STUDY 
OF I..CHLOROEmANOL (Continued) 

(a) l'fumber oftumor-bearing animalalnumber ofanimals examined at the site 
(bl Kaplan-Meier estimated tumor incidence at the end of the study,after adjusting for intercurrent mortality 
(c) Observed tumor incidence at terminal kill 
(d) Beneath the vehicle control incidence ate the P values associated with the trend test. Beneath the dosed group incidence are 
the P values corresponding to pairwiae comparisons between that dosed group and the vehicle 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 nonfatal. The Cochran-Armitage and Fisher exact test compare directly the overall incidence 
rates. A negative trend or lower incidence in a dosed group is indicated by (N). 
(e) No values are prssented because no tumors were observed in the 15 mg and control groups. 
(f) One acidophil adenoma was also present. 
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TABU Fl. MUTAGENICITY OF I.CHLOROETHANOL IN SALMONELLA 

Doae ..rYll•••,ll
Strain (pi/Plate) -88 + (rat) +88 (hamlter) 

TA100 0 146 ± 4.3 131 ± 15.9 121 ± 3.15 
100 112 ± 0.3 
333 144 ± 8.1 130 ± 12.0 138 ± 3.3 

1,000 127 ± 3.8 134 ± 8.15 141 ± 3.15 
3,333 138 ± 4.9 143 ± 12.7 1150 ± 15.4 
8,887 190 ± 8.7 1154 ± 8.0 

10,000 249 ± 15.15 157 :t 7.1 181 :t 4.2 

TA15315 0 23 ± 2.4 12 ± 0.7 10 :t 0.8 
333 23 ± 3.2 11± 1.5 15 :t 0.3 

1,000 21 ± 5.1 17 ± 1.0 13 :t 1.5 
3,333 
8,887 

10,000 

28 ± 3.5 
23 ± 1.2 
38 ± 0.8 

28 :t 
58± 
83± 

3.9 
8.8 
2.2 

27 :t 15.3 
48 ± 3.15 
88 :t 4.2 

TA1187 0 8 ±0.7 14 :t 2.9 8 ±0.8 
100 9 ± 1.9 13 :t 1.7 8 ± 1.9 
333 7 ± 1.9 7:t 1.0 7 ±0.7 

1,000 7 ± 1.2 9± 1.8 9 ± 1.2 
3,333 9 ± 1.2 11± 3.2 4 ± 2.0 

10,000 7 ±0.9 8± 0.3 8 ± 1.2 

TABS 0 28 ± 2.3 38 ± 8.8 28 ± 2.2 
100 20 ± 3.2 33 ± 1.5 23 ± 5.8 
333 23 ± 3.9 29± 1.5 27 ± 1.3 

1,000 23 ± 1.9 37 ± 4.3 29 ± 5.0 
3,333 22 ± 1.3 32 ± 3.4 28 ± 4.2 

10,000 24 ± 3.8 29 ± 2.2 25 ± 3.5 

(a) The S9 fractiona were prepared from thelivera of Aroclor 12154-induced animals (male Sprague-Dawley rata and male Syrian 
hamatera). Cella and teat compound or aolvent <water) were incub4ted for 20 minutes at 3r C in the preaence of either 89 or 
buft'er. After the addition of 10ft agar, the contentl of each tube were poured onto minimal medium, and the plate• were 
incubated at 3r C for 48 hours (Haworth et al., 1983). The esperiment waa performed twice, each in triplicate; becauae the 
reaultl were similar, data from only one eaperiment a reshown. 

TABLE n. INDUCTION OF SEX-LINKED RECESSIVE LETHAL MUTATIONS IN DROSOPHILA BY 
I.CHLOROETHANOL 

Route of Doae No. ofL!&hUIINo. ofX Cbromotomet T!lted 'a) 
E~:poaure (ppm) Matln1l Matln11 Matln18 TotU 

Inhalation 0 0/881 
011,1115 

11800 
011,1315 

2!7815 
l/1,042 

312,488 
!lim 
415,758 (0.071'6) 

319154 
01823 

01928 
21824 

01884 
on78 

312,786 
~ 
515,191 (0.101'6) 

(a) The ••·linked receuive lethalauay wu performed ell8ntially u described by Abraham10n and Lewis (1971). Canton-S 
mliea (24-h-old) were upoaed to an atmuphere of the teat compound tor 4 b and then allowed to recover for 48 h. Exposed 
malH were mated to three Btue females for 3 d and fiven fresh femalH at 2-d intervals to produce three broocla of 3, 2, and 2 d, 
after which the parentl were diacarded. F 1 heterozygous females were cr0118d to their aiblinp and placed in individual viall. 
F1 daughters from the aame parental males were kept together to identify clusters; none wu found. After 17 d, presumptive 
lethala were identifted u viala containing no wild-type malea: theae were reteated. 
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APPENDIX G. CHEMICAL CHARACTERIZATION 


I. Identity and Purity DetermlDations Performed by the Analytical Chemistry Laboratory 

A. Lot No. A3X 

1. Physical Properties 

a. Appearance: 

b. Bolling Point: 

c. lndez ofRefraction 

I. Spectral Data 

a. Infrared 

(1) lnatrument: 

(I) Cell: 

(3) Reaultl: 

b. Ultraviolet/Vlalble 

(1) lnatrument: 

(I) Solvent: 

(3) Reaultl: 

Light yellow liquid 

DetermlDed 

124.0°-128.0°C at 751 mm 
clear liquid distilled, 
yellow residue 
(macrodistillation) 

Determined 

n~o 1.4421 

Determined 

Beckman IR-12 

Barnes Engineering 
liquid cell 

See Figure6 

DetermlDed 

Cary 118 

915CJ& Ethanol 

Amat (nm) e 

305 936 ± 0.17 (8) 

No absorption 800-350 nm at 
0.2g/ml 

Literature Values 

128°- 130° C (Merck, 1968) 

IJterature YaJuet 

n~O 1.4419 (Merck, 1968) 

Yterature Yaluet 

Identical to literature 
spectrum (Sadtler Standard 
Spectra) 

Yterature Yaluet 

No literature reference found. 
Spectrum consistent with 
structure. 
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APPENDIX G. CHEMICAL CHARACTERIZATION 


c. Nuclear Magnetic Resonance 

(1) Instrument: 

(2) Solvent: 

(3) Assignments: 

(4) Chemical Shift (8): 

a 3.56ppm 

b 3.75ppm 

c 4.75ppm 


(5) Integration Ratios: 

: } 4.10 

c 0.90 

Determined 

Varian HA-100 

Neat with internal 
tetramethylsilane standard 

See Figure7 

3. 	Water Analysis (Karl Fischer): 0.090% ± 0.003(6)% 

4. 	Elemental Analysis: 

Element c H Cl 

Theory 29.83 6.26 44.04 

Determined 29.68 6.29 44.13 
29.79 6.18 43.97 
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spectrum (Sadtler Standard 
Spectrum) 



- - - - • • .... 

-----·-
n 

..,,.r 

ilj ..... 

b 
f 

I 
i 

~ 
;3 FIGURE 7. NUCLEAR MAGNETIC RESONANCE SPECTRUM OF 2-CHLOROETHANOL (LOT NO. AJX) 

~ 



APPENDIX G. CHEMICAL CHARACTERIZATION 


6. 	Chromatographic Analyses 

Gas Chromatography: 

a. 	System 1: 

(1) Instrument: Tracor MT-220 
(2) Column: 3% OV-17 on W(HP) 80/100 mesh,1.8 m X 4 mm ID 
(3) Detector: Flame ionization 
(4) Temperature Program: 	60°-120° Cat 5° C/min 

(I) 	Results: Single homogenous peak at 1.0 min 

b. 	System2: 

(1) Instrument: Bendix 2500 
(2) Column: Porapak-Q, 80/100 mesh, 1.8 m X 4 mm ID 
(3) Detector: Flame ionization 
(4) Temperature Program: 100° C, 1 min; 100°-200° Cat 8° C/min; 200° C, 10 min 

(I) Results: Mejor peak and one impurity 

Retention Time Area 
Relative to (percent of 

Peak. No. Time (min) MaJor Peak major peak) 

1 16.3 1.00 100 
2 20.3 1.25 0.20 

c. SystemS: 

(1) Instrument: Tracor MT-220 
(2) Column: Chromosorb 102, 1.8 m X 2 mm ID 
(3) Detector: Flame ionization 
(4) Temperature Program: 	100°-235°Cat 10° C/min 

(I) 	Results: Major peak and two impurities 

Retention Time Area 
Retention Relative to (percent of 

Peak. No. Time(min) MalorPeak maJor peak) 

1 6.2 1.00 100 
2 7.9 1.28 0.25 
3 12.6 2.03 0.14 
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B. LotNo. C742 

1. Physical Properties--Appearance: Light yellow liquid 

2. Spectral Data 

a. Infrared 

(1) Instrument: 

(2) Cell: 

(3) Results: 

b. Ultraviolet/Visible 

(1) Instrument: 

(2) Solvent: 

(3) Results: 

c. Nuclear Magnetic 
Resonance 

(1) Instrument: 

(2) Solvent: 

(3) Assignments: 

(4) Chemical Shift (3): 

Determined 

Perkin-Elmer 283 

Thin film between 
silver chloride plates 

See Figure 8 

Determined 

Cary219 

95% Ethanol · 

No absorbance from 800 to 
350 nm at a concentration of 
1% (v/v). No maximum from 
350 to 215 nm but a gradual 
increase in absorbance 
toward 215nmata 
concentration ofl% (v/v). 

Determined 

Varian EM-360A 

Neat with internal 
tetramethylsilane 
standard 

SeeFigure9 

a m, 3.65ppm 
b m, 3.78ppm 
c s, 4.87ppm 

Literature Values 

Spectrum consistent with 
literature spectrum (Sadtler 
Standard Spectra) 

Literature Values 

No literature reference found. 
Spectrum consistent with 
structure. 

Literature Values 

Spectrum consistent with 
literature reference (Sadtler 
Standard Spectra) 
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(&) Integration Ratios: 

a 
}4.00b 

c 1.01 

3. Water Analysis (Karl Fischer): 0.082% ± 0.004(8)% 

4. 	Elemental Analysis: 

Element c H Cl 

Theory 29.83 6.26 44.04 

Determined 29.78 6.15 44.46 
29.54 6.25 44.32 

1. 	Chromatographic Analyses: Gas Chromatography 

Instrument: Varian 3700 
Detector: Flame ionization 
Inlet Temperature: 200° C 
Detector Temperature: 250° C 
Carrier Gas: Nitrogen 
Carrier flow rate: 70 cclmin 

a. 	System 1: 

Column: Porapak QS, 80/100 mesh; 1.8 m X 4 mm ID, glass 
Oven Temperature Program: 100° C for 1 min, then 100°-200° C at 8° C/min 
Samples Injected: Neat liquid (4 pl) and solutions of 1.0% and 0.5% (v/v) 2-chloroethanol 
in methylene chloride to detect impurities, quantitate the major peak, and check for detector 
overload. 

Re•ulta: Major peak and five impurities. Two impurities with a combined area of 0.03% of 
the major peak that eluted before the major peak. The other three impurities eluted after 
the major peak and had a combined area of 1.4% that of the major peak. The largest 
impurity had an area 1.3% of the major peak area. 

Retention Time Area 
Retention Relative to (percent of 

Peak No. Timt,minl M!JorPe1k m!JorJ!eakl 

1 4.2 0.32 	 0.02 
2 8.3 0.63 	 0.01 
3 13.1 1.00 100 
4 14.7 1.12 	 0.04 
5 16.2 1.24 	 0.04 
6 36.0 2.75 	 1.3 
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Note: A sample of the previous lot (lot no. A3X) was run on this system concomitantly 
with the current batch. The following results were obtained: 

Retention Time Area 

Peak No. 
Retention 
Time(min) 

Relative to 
Major Peak 

(percent of 
maiorpeak) 

1 
2 
3 
4 

4.2 
13.1 
14.7 
36.5 

. 
0.32 
1.00 
1.12 
2.79 

0.02 
100 

0.24 
0.14 

b. System2: 

Column: 10% Carbowax 20M-TPA on 80/100 Chromosorb W(AW); 1.8 m X 4 mm 10, glass 
Oven Temperature Program: 60° C for 6 min, then 60°-200° C at 10° C/min 
Samples Injected: Neat liquid (4 }11) and solutions of 1.0% and 0.5% (v/v) 2- chloroethanol 
in methylene chloride to detect impurities, quantitate the major peak, and check for detector 
overload. 

Results: Major peak and eight impurities. Three of the impurities with a combined area of 
0.08% of the major peak area eluted before the major peak. Three of the other five impuri­
ties eluted after the major peak and had a combined area of 1.8% of the major peak area. The 
largest impurity had an area 1.6% of the major peak area. 

Retention Time Area 

Retention Relative to (percent of 


Peak No. Time(min) Major Peak major peak) 


1 0.9 0.07 0.01 
2 6.0 0.45 0.06 
3 12.1 0.92 0.01 
4 13.2 1.00 100 
5 15.5 1.17 0.01 
6 18.1 1.37 1.60 
7 18.5 1.40 0.17 
8 18.7 1.42 0.02 
9 23.7 1.80 0.01 

Note: A sample of the previous lot (lot no. A3X) was run on this system concomitantly 
with the current batch. The following results were obtained: 

Peak No. 
Retention 
Time(min) 

Retention Time 
Relative to 
Major Peak 

Area 
(percent of 
major peak) 

1 
2 
3 

6.0 
13.2 
18.1 

0.45 
1.00 
1.37 

0.29 
100 

0.22 
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II. Test Chemical Stability at the Testing Laboratory 

A. Analytical Method: 

1. Infrared Spectroscopy: 

Instrument: Perkin-Elmer model 2838, 398, or 457 

Phase: Neat liquid 


Results: All bulk spectra were consistent with those of the reference sample stored at 
- 20° C and with those supplied by the analytical chemistry laboratory. 

2. Gas Chromatography: 

a. System 1: 

Instrument: Varian 2100 
Detection: Flame ionization 
Column: 1.8 m X 2 mm ID glass packed with 100/120 mesh Chromosorb 102 
Oven Temperature Program: 100°-235° Cat 10° C/min 

b. System2: 

Instrument: Shimadzu GC Mini-2 with C-RIA Data System 
Detector: Flame ionization 
Inlet Temperature: 225° C 
Detector Temperature: 225° C 
Carrier Gas: Nitrogen 
Carrier flow rate: 70 mVmin 
Column: 1.8 m X 2.6 mm ID silanized glass with Porapak QS on 80/100 mesh 
Oven Temperature Program: 100° C for 1 min; 100°- 200° Cat 8° C/min; 200° C 
for 10 min. 
Samples Injection: 3 ~1 neat for each sample; 3 ~1 solutions of 1.0% and 0.5% 
2-chloroethanol in methylene chloride to quantitate the m~or peak and to check for 
detector overloading. 
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Percent 2·Chloroethanol 
B. Results: 

Date of 
Analnia 

LotNo. A3X 

01/08/75 
(a) 01/31178 
(a) 06/17178 

10/16179 
01/18/80 
06/21/80 
09/12180 
11/24180 

Lot No. C·742 
11124180 
03/13/81 
07/18/81 
02125/82 

Bulk 

99.6 
99.6 
99.8 
99.5 
99.4 
99.8 
99.9 
99.9 

100.0 
99.0 
99.0 
99.9 

Reference 

(b) 21.9 
99.9 
99.9 

99.9 

99.0 
99.0 
97.6 

(a) Analyucl by ayatean l; aubuquent analy•• by ayatlan 2. 
(b) Reference •anple believed to have reacted with thutora1e vial liner. 
Anew rtfertnoe •anple waa taken and atortd In 11... 

C. Coaclualon: No notable degradation was observed during the studies. 
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III. 	A Special Reanalysis of Lot A3X Performed by the Analytical Chemistry Laboratory 
in February 1980 

A. Analytical Method: Gas Chromatography 

Instrument: Varian 3700 
Detector: Flame ionization 
Inlet Temperature: 200° C 
Detector Temperature: 250° C 
Carrier Gas: Nitrogen 
Carrier flow rate: 70 cc/min 
Column: Porapak QS, 80/100 mesh; 1.8 m X 4 mm ID, glass 
Oven Temperature Program: 100° C for 1 min, then 100° -200° C at 8° C/min 
Samples Injected: Neat liquid (3 ~I) and solutions of 1.0% and 0.5% (v/v) 2-chloroethanol in 
methylene chloride to detect impurities, quantitate the major peak, and check for detector 
overload. 

B. Results: Both the sample and reference chromatograms indicated a major peak followed by 
two impurities. This chromatogram with Porapak QS was extended to 38 min to observe the 
small peak previously seen on Chromosorb 102 but not on Porapak because of its long retention 
time. The chromatogram is tabulated below: 

Peak No. 
Retention 
Time(mln) 

Retention Time 
Relative to 
Major Peak 

Bulk 

Area 
(percent of 
major peak) 

Reference 

1 
2 
3 

13.1 
15.2 
38,0 

1.00 
1.16 
2.90 

100 
0.20 
0.16 

100 
0.19 
0.08 

(a) Stored at - 20• C 

C. Conclusion : No notable differences were observed between this and the original analysis .. 

2-Chloroethanol, NTP TR 275 	 168 



APPENDIX H 

PREPARATION AND CHARACTERIZATION 


OF DOSE MIXTURES 


169 2-Chloroethanol, NTP TR 275 



APPENDIX H. PREPARATION AND CHARACTERIZATION 


1. Sample Preparation 

Solutions of 2-chloroethanol in 70% (v/v) ethanol-water were prepared in duplicate on five 
different days over a 14-day period. The days were chosen so that the solutions, when analyzed on 
the 14th day, represented samples that had been stored 0, 0 + 3 hours open to air and light, 1, 7, 
11, and 14 days at room temperature and 0, 7, and 14 days at 5° C. All samples were stored in the 
dark after preparation, except the 3-hour stability sample. 

The solutions were prepared by dissolving approximately 0.5 g of 2-chloroethanol, weighed to the 
nearest 0.1 mg, in a few ml of 70% ethanol-water and diluting to 25 ml with the solvent. After 
thorough mixing, about 7 ml ofeach solution was sealed in an 8.5-ml septum vial for the stability 
study. Samples exposed to air and light for 3 hours were prepared in duplicate by dissolving 2 g of 
2-ehloroethanol, weighed to the nearest milligram, in a few milliliters of solvent and diluting to 
100 ml. Approximately 95 ml of this solution was placed in a 125-ml Erlenmeyer flask for the 3­
hour study. The concentration of the chemical in the solutions was approximately 20 mglml. 

11. Analysis Procedure 

A 5-ml aliquot of each sample was pipetted into individuallOO-ml volumetric flasks containing 5 
ml of an internal standard solution (isoamyl alcohol, 10 mglml in methanol), and diluted to 100 
ml with methanol. The concentration of 2-chloroethanol in the solutions was determined by the 
gas chromatographic system described below. 

Instrument: Varian 3700 equipped with an autosampler and CDS-111 data system 
Column: Glass, 6ft X 2 mm ID, packed with Chromosorb 102, 100 to 120 mesh 

Detector: Flame ionization 

Temperatures: lnjector--190° C 

Oven--180 C, isothermal 
Detector--230 C 


Carrier gas: Nitrogen at 30 mUmin 

Injection volume: 4lll 

Retention times: Test chemical--4.4 min 


Internal standard--7.9 min 

The instrument was calibrated with two independently weighed stock standard solutions of 2­
chloroethanol (- 20 mglml in 70% ethanol). Aliquot& (3,5, and 6 ml) of the solutions were mixed 
with 5 ml of' internal standard solution and diluted for the samples as described above. 
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III. Quality Assurance Measures 

Analyses were performed by making duplicate injections of sample solutions prepared in 
duplicate from each stability sample tested in duplicate (determinations), following a randomized 
order for the standards and samples. All determinations were related to an internal standard 
incorporated into the solutions. Results were calculated from relative response factors (RRF) 
computed from peak areas of the calibration standards by the following equations: 

RRF =milligrams per milliliter test chemical X peak area of internal standard 
peak area of test chemical X milligrams per milliliter of internal standard 

then the milligrams per gram chemical in the vehicle = 
RRF X sample peak area X milli~ams per milliliter internal standard X DF 

peak area internal stan ard X gram of sample 

where DF = dilution factor 

The linearity of the gas chromatographic system was evaluated with standard dilutions of 2­
chloroethanol in 7~ ethanol-water at concentrations of approximately 1.2, 1.0, and 0.6 mglml. 
The correlation coefficient was calculated from the linear regression equation by the standard 
curve data. 
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APPENDIX H. PREPARATION AND CHARACTERIZATION 


IV. Results 

A. Two-week Stability Study 

Milligrams 2-Chloroethanol Target Milligrams/ Percent Recovery 
Storage Time Storage Found/Milliliter Milliliter 2-Chloroethanol (Foundll'arget 

(Days) Temperature 70% Ethanol-water in 70% Ethanol-water x 100) 

0 20.2 20.2 100.0 
20.6 20.4 101.0 

Av =100.5 ±0.5 

0+3h Ambient 20.4 20.0 102.0 
open to air 
and light 

20.2 20.0 101.0 
Av =101.5 ±0.5 

1 Ambient 19.7 19.9 99.0 
20.1 20.1 100.0 

Av =100.5 ±0.5 

7 Ambient 20.2 20.2 100.0 
19.9 20.0 99.5 

Av =99.8 ±0.3 

7 5"C 20.4 20.2 101.0 
19.9 20.0 99.5 

Av =100.3 ±0.8 

11 Ambient 19.9 19.9 100.0 
19.8 19.8 100.0 

Av =100.0 ±0.0 

14 Ambient 20.1 20.3 99.0 
19.8 19.9 99.5 

Av =99.3 ±0.3 

14 s•c 20.3 20.3 100.0 
19.9 19.9 100.0 

Av =100.0 ± 0.0 

B. Evaporation Study 

To determine how much of the sample was lost by evaporation during 3-hour exposure to the 
atmosphere, individual 125-ml Erlenmeyer flasks were filled with approximately 2 ml, 45 ml, 
and 95 ml of dose mixture, in duplicate, and were placed uncovered in a standard laboratory 
hood for 3 hours. The flasks were each weighed before and after the exposure period to 
determine loss by evaporation. The results follow. 

Percent Evaporation 
Volume In Flask (ml) Weight Loss (g) Weight of Solution (g) Loss by Weight 

1.2 83.18 1.44 
0.63 39.23 1.61 
0.19 1.75 12.7 

The concentration of 2-chloroethanol in the 3-hour samples was 101.5% of the target concentra­
tion and reflects the apparent concentration of 2-chloroethanol caused by evaporation of the 
vehicle. 

V. 	 Conclusions: 2-Chloroethanol (2% w/v) in 70% (v/v) ethanol/water was found to be stable for 14 
days at room temperature in a covered container. 
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APPENDIX I. ANALYSIS: METHODS 


I. Analytical Chemistry Laboratory 

A. Procedure 

1. Preparation of Standards: Two standard solutions of 2-chloroethanol were prepared in­
dependently in methanol at concentrations of 6.26 and 5.17 mglml. These solutions were 
diluted with methanol to make four additional standards at concentrations of 3.13, 2.59, 1.57, 
and 1.29 mglml. Aliquots (8 ml) of the six standard solutions were pipetted into individual 
25-ml volumetric flasks. A blank was prepared by diluting·4 ml ofundosed 70% ethanol to 100 
ml with methanol and then pipetting an 8-ml aliquot of the diluted blank into a 25-ml 
volumetric flask. The spiked standards and the blank were used in the analysis procedure 
described below. 

2. Preparation of the Referee Sample: Two portions (4 ml each) of the referee skin paint 
sample were pipetted into individual 100-ml volumetric flasks and diluted to volume with 
methanol. After being mixed, an 8-ml aliquot of each sample was pipetted into individual 25­
ml volumetric flasks; then the samples were analyzed by the procedure described below. 

3. Analysis: A 14-ml volume of internal standard solution (n-amyl alcohol in methanol, 
1 mglml) was added to each standard, blank, and the referee sample flask was prepared as 
described above and diluted to 25 ml with methanol. After the solutions were mixed, the 
2-chloroethanol content was determined by the gas chromatographic system described below: 

Instrument: Varian 3700 Gas Chromatograph with Autosampler and Varian CDS 111-C 
integrator 
Column: Chromosorb 102, 100/120 mesh; 1.8 m X 2 mm ID, glass silanized 
Detection: Flame ionization 
Inlet Temperature 250° C 
Detector Temperature: 300° C 
Carrier Gas: Nitrogen 
Carrier flow rate: 30 cc/min 
Oven Temperature Program: 200° C, isothermal 
Samples Injected: 3 t.d. 
Retention Times: 2-Chloroethanol: 3.2 min 

n-Amyl alcohol (Internal Standard): 5.9 min 

B. Results: The total amount of 2-chloroethanol in the referee skin paint samples was de­
termined from the linear regression equation computed from the standard data, relating the ratio 
obtained by dividing the peak area of each spiked standard by the peak area of the internal 
standard, to the amount of chemical in the respective spiked standard. 

II. Testing Laboratory 

Procedure: Samples were analyzed, as submitted, by gas chromatography. The instrument 
used was a Varian Model 2100 equipped with flame ionization detectors. A silanized glass 
column, 1.8 m X 2.6 mm ID, containing 100/120 mesh Chromosorb 102 was used. The column 
temperature was 170° C, with a nitrogen (carrier) flow rate of 30 mVmin. Suitable aliquots, from 
1 to 4 }11, of the samples were injected directly into the chromatograph without prior treatment. 
Concentrations were determined by reference to a calibration curve obtained by analysis under 
the same parameters of a standard solution of2-chloroethanol in 80% ethanol. 
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ANALYSES OF DOSE MIXTURES: DATA 
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TABLE Jl. CONCENTRATIONS OF t-CHLOROETHANOL IN THE TWO-YEAR DERMAL STUDII:S 

Target Actual Pereen& of Tarpt 
Date Mixed ·Concentration Concentration Concentration 

(mg/ml) 

12/14f79 25.0 22.6 90.4 
50.3 47.3 94.0 
75.0 71.8 95.7 

150.0 141.0 94.0 
1125180 150.0 161.0 101.3 

150.0 156.0 104.0 
2/01/80 35.0 

70.0 
36.5 
68.8 

104.3 
98.3 

75.0 73.4 97.8 
150.0 142.0 94.7 

3128/80 58.0 57.0 98.3 
75.0 75.0 100.0 

116.0 113.0 97.4 
150.0 152.0 101.3 

5127180 75.0 78.2 104.3 
150.0 156.0 104.0 
67.0 69.2 103.8 

135.0 133.0 98.5 
7/18180 75.0 

150.0 
76.4 

154.0 
101.9 
102.7 

72.6 75.3 103.7 
146.0 145.0 99.3 

9/12/80 75.0 80.8 107.7 
150.0 159.0 108.0 
76.6 

153.0 
81.8 

162.0 
108.1
105. 

11/07/80 75.0 81.6 108.8 
150.0 154.0 102.7 
77.4 85.8 110.9 

156.0 160.0 102.6 
77.4 75.6 97.7 

1102/81 75.0 70.9 94.5 
150.0 148.0 98.7 
82.2 83.2 101.2 

165.0 165.0 100.0 
2/27181 75.0 

150.0 
84.4 

164.0 
(b) 112.5 

109.3 
87.0 94.8 109.0 

174.0 185.0 108.3 
3103181 75.0 79.6 (c) 106.1 
4124181 75.0 78.6 104.8 

150.0 144.5 98.3 
93.4 93.9 100.5 

186.0 172.0 92.5 
6119/81 75.0 

150.0 
42.0 

149.5 
(b)56.0 

99.7 
95.8 102.5 107.0 

192.0 192.5 100.3 

8/14181 
75.0 
75.0 

81.7 
75.8 

(c)l08.9 
101.1 

150.0 148.5 99.0 
99.0 98.2 99.2 

197.9 194.8 98.4 
ton/81 75.0 

150.0 
79.7 

160.0 
108.3 
106.7 

99.0 104.0 106.1 
197.9 214.0 108.1 

Mean 101.0 
Standard deviation 7.90 
Coefticient ofvariation (percent) 
Range 
Number ofsamples 

7.82 
66.1·112.5 
55 

(a) The data presented are the average of the results of duplicated analyses. 
(b) Out ofspecifications, not used in the study 
(e) Remix, not included in the mean 
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TABLE Jt. RESULTS OF REFEREE ANALYSES OF 2-CHLOROETHANOI.JETHANOL MIXTURES IN THE 
TWO-YEAR DERMAL STUDIES 

Target Determined Concentration 

Date Mixed 
Concentration 

(mg/ml) 
Testing 

Laboratory 
Analytical 
Laboratory 

3fl8180 150.0 157.0 
7/18180 75.0 76.4 75.8 
1102i81 150.0 148.0 163.0 
8114181 99.0 98.2 100.2 
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APPENDIX K. SENTINEL ANIMAL PROGRAM 


I. Methods 

Rodents used in the Carcinogenesis Program of the National Toxicology Program are produced in 
optimally clean facilities to eliminate potential pathogens that may affect test results. The Sentinel 
Animal Program is part of the periodic monitoring of animal health that occurs during the toxicologic 
evaluation of chemical compounds. Under this program, the disease state of the rodents in the 
program is monitored via viral serology on sera from extra (sentinel) animals in the test rooms. These 
animals are untreated, and they and the test animals are both subject to identical environmental con­
ditions. The sentinel animals come from the same production source and weanling groups as the ani­
mals used for the studies of chemical compounds. 

Fifteen Swiss CD-1 mice of each sex and 15 F344/N rats of each sex are selected at the time of ran­
domization and allocation of the animals to the various study groups. Five animals of each designa­
ted sentinel group are killed at 6, 12, and 18 months on study. Data from animals surviving 24 
months are collected from 5/50 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 Service for determination 
of the viral antibody titers. The following tests are performed: 

Hemagglutination Complement 

Inhibition Fixation ELISA 


Rats PVM (pneumonia virus of mice) RCV (rat corona virus) 
KRV (Kilham rat virus) Sendai (6 mo) 
H-1 (Toolan's H-1 virus) 
Sendai (12, 18, 24 mo) 

Mice PVM M.Ad. (mouse adenovirus) MHV (mouse hepatitis virus) 
Reo 3 (reovirus type 3) LCM (lymphocytic chorio- (24 mo) 
GDVII (Theiler's meningitis virus 

encephalomyelitis virus) MHV (mouse hepatitis virus) 
Poly (polyoma virus) (6, 12, 18 mo) 
Sendai 
MVM (minute virus of mice) 
Ectro (infectious ectromelia) 

II. Results 

See Table K 1. 
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TABLE Kl. MURINE VIRUS ANTIBODY DETERMINATIONS FOR RATS AND 

MICE IN THE TWO-YEAR DERMAL STUDIES OF J.CHLOROBTHANOL 


Interval Positive serololf/ Po1ltlve S.rolopc 
(monthI) Number sera te1ted Reactlonror 

RATS 
MALE FEMALE 

6 

12 414 313 Sendai 

18 5/5 3/5 Senclai 

24 5/5 5/5 Senclai 

MICE 

6 3/5 
215 

215 
212 

MVM 
MHV 

12 3/5 
1/5 

114 
214 

Senclaf 
MVM 

18 (a) 1/5 Sandal 

24 1/5 
2/5 

2/5 
215 <b> 

MVM 
MHV 

(a)Notdone 
(b) 24-month MHV results by ELISA method 
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APPENDIX L 

INGREDIENTS, NUTRIENT COMPOSITION, AND 


MEASURED CONTAMINANT LEVELS OF THE NIH07DIET 


Pelleted Diet: December 1979 to January 1982 

(Manufactured by Zeigler Bros., Inc.) 


(Gardners, PA) 
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TABLE Ll. INGREDIENTS OF THE NIH 07 DIET (a) 

Ingredients (b) Percent by Weight 

Ground #2 yellow shelled corn 
Ground hard winter wheat 
Soybean meal (49% protein) 
Fish meal (60% protein) 
Wheat middlings 
Dried skim milk 
Alfalfa meal (dehydrated, 17'1 protein) 
Com gluten meal (60'1 protein) 
Soy oil 

Brewer's dried yeast 

Dry mola11888 

Dicalciwn phosphate 

Ground limestone 

Salt 

Pre-mises <vitamin and mineral> 


24.50 
23.00 
12.00 
10.00 
10.00 
5.00 
4.00 
3.00 
2.50 
2.00 
1.50 
1.25 
0.50 
0.50 
0.26 

(a) NIH, 1978; NCI, 1976 
(b) Ingredients should be ground to pass through a U.S. Standard Screen # 16 before mixing. 

TABLE Ll. VITAMINS AND MINERALS IN THE NIH 0'7 DIET(a) 

Amount Source 

VItamins 

A 

Ds 
d-A-tocopheryl acetate 
Riboftavin 
Thiamine 
Niacin 
d-Pantothenic acid 
Folic acid 
Pyridoxine 
Bl!l 
Biotin 
Ks 
Choline 

Minerals 

Iron 
Manganess 
Zinc 
Copper 
Iodine 
Cobalt 

5,500,000 IU 

4,600,000 IU 
20,000IU 
3.4g 
lO.Og 
30.0g 
18.0g 
2.2g 
1.7 g 
4,000111 
140.0mg 
2.8g 
660.0g 

120.0 g 
60.0g 
18.0g 
4.0. 
1.4g 
0.4. 

Stabilized vitamin A 
palmitate or acetate 

D activated animal sterol 

Thiamine mononitrate 

d-Calciwn pantothenate 

Pyridoxine hydrochloride 

d-biotin 
Menadione activity 
Choline chloride 

Iron aulfate 
Manpnoua oxide 
Zinc oxide 
Copper aulfate 
Calcium iodate 
Cobalt carbonate 

(a) Per ton (2,000 lb) offtnished prodUICt 
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TABLE L3. NUTRIENT COMPOSITION OF THE NIH 07 DIET (a) 

Nu.&rient Mean ± Standard Deviation Range Number of Samples 

Crude protein (percent by weight) 24.29 ±0.81 22.7. 26.1 24 
Crude fat (percent by weight) 4.81 ± 0.38 4.1-5.5 24 
Crude tiber (percent by weight) 3.31 ± 0.50 1.4. 4.3 24 
Ash <percent by weicht) 6.76 ± 0.44 5.83. 7.43 24 

VItamins 
Vitamin A (IUIItg) 10,1.92 ± 2,534 6,700-17,000 24 
Vitamin DUUikaJ 6,300 1 
A-tocopherol (ppm) . 37.6 31.1-44.0 2 
Thiamine (ppm) 16.2 ± 4.5 7.4. 27 24 
Riboflavin (ppm) 6.9 6.1-7.4 2 
Niacin (ppm) 75 65·85 2 
Pantothenic acid (ppm) 30.2 29.8-30.5 2 
Pyridoaine (ptJrn) 7.2 5.6-8.8 2 
Folic acid (ppm) 2.1 1.8. 2.4 2 
Biotin (ppm) 0.24 0.21-0.27 2 
Vitamin 8 11 (ppb) 12.8 10.6-15.0 2 
Choline (ppm) 3,315 3,200. 3,430 2 

Mineral& 
Calcium (pereent) 1.34 ± 0.20 0.81. 1.69 24 
Phosphorous (percent) 1.01 ± 0.08 0.82-1.10 24 
Potauiwn (percent.) 0.809 0.772. 0.846 2 
Chloride (percent.) 0.557 0.479 . 0.635 2 
Sodium (percent) 0.304 0.258 . 0.349 2 
·Mapesiwn (percent) 0.172 0.166 · O.i77 2 
Sulfur (percent) 0.278 0.270 . 0.285 2 
lron(ppm) 418 409.426 2 
Mancanese (ppm> 90.8 86.0-95.5 2 
Zinc(ppm) 55.1 54.2-56.0 2 
Copper(ppml 12.68 9.65. 15.70 2 
Iodine (ppm) 2.58 1.52. 3.64 2 
Chromium (ppm) 1.86 1.79. 1.93 2 
Cobalt (ppm) 0.57 0.49-0.65 2 

Essen&fal Amino Acids (percent or total diet} 
Arginine 1.260 1.21 . 1.31 2 
Cystine 0.395 0.39-0.40 2 
Glycine 1.175 1.15-1.20 2 
Histidine 0.563 0.530 . 0.576 2 
Isoleucine ·0.908 0.881. 0.934 2 
Leucine 1.905 1.85. 1.96 2 
Lysine 1.250 1.20. 1.30 2 
Methionine 0.310 0.306. 0.314 2 
Phenylalanine 0.967 0.960 - 0.97 4 2 
Threonine 0.834 0.840 . 0.827 2 
Tryptophan 0;175 0.171. 0.178 2 
Tyrosine 0.587 0.566. 0.607 2 
Valine 1.085 1.05-1.12 2 

EsaentiaiFatt)' Acids (percent of total diet) 
Linoleic 2.37 1 
Linolenic 0.308 1 
Arachidonic 0.008 1 

(al One or ~wo batches offeed analyted for nutrients reported in this table were done on batches of diet manufactured in 
January and/or April1983. 
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TABLE U. CONTAMINANT LEVELS OF THE NIH 0'1 DIET 

Mean ±Standard Deviation Ran1e Number ofSamplesContaminant 


Arsenic (ppm) 

Lead(ppm) 

Mercury (ppm) 

Cadmium <ppm) 

Selenium (ppm) 


Allatoxins (ppb) 


Nitrate nitrog,en (ppml (dl 

Nitrite nitrogen (ppm) (d) 

BHA (ppm) (f) 

BHT (ppm)(() 


Aerobic plate count <CFU/g) 


Coliform (MPN/g) (j) 

E. coli <MPN/g) 

Total nitrosamine& (ppb) 

N-Nitrosodimethylamine (ppb) 

N-Nitrosopyrrolidine (ppb) 

Pesticides (ppm) 

Alpha BHC (q) 
BetaBHC 
Gamma BHC ·Lindane 
DeltaBHC 
Heptachlor 
Aldrin 
Heptachlor epoxide 
DOE 
DOD 
HCB 
Mirex 
Methoxychlor 
Dieldrin 
Endrin 
Teloclrin 
Chlordane 
Toxaphene 
Estimated PCB's 
Ronnel 
Ethion 
Trithion 
Diazinon 
Methyl parathion 
Ethyl parathion 
Malathion 
Endoaulfan I 
Endoaulfan II 
Endoaulfan sulfate 

0.39 ±0.23 <0.06-1.06 
0.91 ±0.51 0.50-2.65 

(a) <0.05 
0.11 ± 0.07 (b) <0.05. 0.40 
0.29 ±0.09 0.10-0.52 

(a,c)<10 

7.00 ±3.70 (e) <0.1 · 13.0 
1.45 ± 1.02 <0.1· 4.0 
3.83 ± 3.88 (g) <0.2. 13.0 
2.97 ± 1.74 0.8·7.8 

48,788 ± 32,701 (h) 5,500 • 120,000 

70,970 ±81,410 (i) 5,500. 320,000 


39± 57 (k) <3-240 

270 ± 580 (I) <3. 2400 


(m)<3 

7.63 ±6.67 (n, o) 2.2 · 24.5 
29.77 ±64.59 (n, pi 2.2 · 273 
5.81 ± 6.30 (n, ol 1.1 •20.0 

27.79 ± 64.31 (n, p) l.l· 272 
1.44 ± 0.89 0.5·3.5 

Cal <0.01 
(al <0.02 
(a) <0.01 
(a) <0.01 

(&) <0.01 

(al <0.01 

(a) <0.01 
(a) <0.01 

(&) <0.01 

(a) <0.01 
(a) <0.01 
(a) <0.05 (r) 0.09 (8/26/81) 
(a) <0.01 
(a) <0.01 
(a) <0.01 
(a) <0.05 
<a> <0.1 
(a) <0.2 
(a) <0.01 

(al <0.02 

(a) <0.05 
(a) <0.1 (r) 0.2 <4127/81> 
(a) <0.02 
(a) <0.02 

<0.10 ± 0.07 (8) <0.05. 0.27 
(a) <0.01 
(a) <0.01 
(a) <0.03 

24 
24 

24 
24 

24 
24 
24 
24 

22 
24 
20 
24 
24 

21 
24 
21 
24 
24 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
.24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
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TABLE L4. CONTAMINANT LEVELS OF THE NIH 07 DIET (Continued) 

(a) All values were leu than the detection limit; the detection limit is given u the mean. 

<bl Three batches contained more than 0.1 ppm. 

<cl Detection limit reduced from 10 ppb to 5 ppb after 7181 

(d) Source ofcontamination: alfalfa, grains, and flab meal 

(e) Two batches contained leu than 0.1 ppm. 

(f) Source of contamination: aoy oil and fish meal 
(g) Six batches contained leu than 0.5 ppm. 
(h) Excludes two extreme values 300,000 and 320,000 obtained in batches produced 12121n9 and 2126180. CFU • Colony
Forming Unit. 
(i) Includes two extreme values 300,000 and 320,000 obtained in batchea produced 12121n9 and 2126180 
lj) MPN =moat probable number 
(k) Excludes four values in the ranee 1,100 to 2,400 obtained in batchea produced 214180,2128180,5129180 and 12116180 
(I) Includes four values in the ranee 1,100 to 2,400 obtained in batches produced 214180,2126180,5129180 and 12/16180 
(m) All valuea were <3 MPN/c.
(n) All values are corrected for percent recovery. 
(o) Excludea three valuea in the ranee of 115-280 ppb obtained iD batchel produced 1128181, 2r.l3181, and 412'7181 
(p) Includes three values in the range of 115-280 ppb obtained in batches produced 1128181, 2123181, and 412'7181 
(q) BHC is heuchloroeycloheaane or benune hexachloride. 
(r) One value above the detection limit (noted in the ranp column) wu obtained on thia elate. 
(a) NiDe batches contained more than 0.05 ppm. 
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APPENDIX M 


ENVIRONMENTAL CONDITIONS DURING THE TWO-YEAR 


DERMAL STUDIES OF 2-CHLOROETHANOL 


• ; J .. 
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TABU: Ill. TJ:MPERATURE RECORD FOR THE TWO·YEAR DERMAL STUDIES OF I·CHLOROETHANOL 

Percent of Hours Out of 
RooiD 

No. 
lloaW 
Year 

Tav(a) 
(er} SD(b) n(c) 

Tmu 
(•F) 

Tmln 
(T) 

nln 
Speciftcatlon 

Readlntsin 
Speciftcatlon 

Sl!!ciftcatlon ~dl 
Above Below 

A2lll 1180 74.4 2.0 18 79 71 15 83.3 24 12 
2180 74.6 2.9 41 80 62 30 73.2 120 12 
3180 73.4 1.9 42 80 70 37 88.1 24 36 
4J80 73.5 1.5 44 78 71 40 90.9 12 36 
1180 73.7 1.4 42 78 71 38 90.6 12 36 
6180 73.1 2.0 42 77 65 36 86.7 12 60 
7180 74.6 1.4 46 78 72 42 91.3 48 0 
8180 74.6 1.9 42 80 72 37 88.1 60 0 
MO 73.8 1.3 42 77 70 40 95.2 12 12 

10180 74.3 u 46 79 69 34 73.9 120 24 
11180 74.7 2.2 40 82 71 30 76.0 108 12 
12180 73.9 2.6 46 80 68 33 71.7 108 48 

1181 74.0 2.1 44 79 71 33 75.0 96 36 
2181 74.1 2.0 40 80 70 34 86.0 48 24 
8181 74.8 1.7 44 78 72 37 84.1 84 0 
4181 74.7 2.1 44 80 72 34 77.3 120 0 
5181 74.3 1.9 42 82 72 38 90.5 48 0 
6181 74.7 1.9 44 79 72 35 79.6 108 0 
'1181 '14.1 2.0 46 78 89 34 73.9 108 36 
8181 74.6 1.'1 42 77 70 36 85.7 60 12 
9181 75.0 1.7 44 79 72 34 77.3 120 0 

10181 74.9 1.6 44 '1'1 71 35 79.6 96 12 
11181 '15.8 2.4 42 85 '12 26 61.9 192 0 
12181 '16.7 1.8 46 80 73 32 71.1 156 0 

1182 78.6 2.1 42 83 72 16 38.1 312 0 
2182 75.6 1.8 15 79 72 10 66.7 60 0 

Study Summary '14.5 1.9 1,069 '19.4 70.5 846 79.0 2,288 408 

(a) Temperature (T) averate; recommended temperature for animal room was 7 4• ± 2" F (23° ± 1° C). 
(b) SO • ltaDdard deviation 
(c)n • numberofreaclinp 
(d) Approdmation 
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TABLE MI. RELATIVE HUMIDITY RECORD FOR THE TWO·YEAR DERMAL STUDIES OF 
J.CHLOROETHANOL 

Percent of Hours Out of 
Room 

No. 
Month/ 

Year 
RH av(a) 
(percent) SD<b> n(c) 

RHmax 
(percent) 

RHmln 
(percent) 

nln Readlngaln 
Speclftcatlon Speclftcatlon 

S1!!5llft5latlon ~d~ 
Above Below 

A211E 
1/80 
2180 

48.6 
51.2 

6.3 
6.5 

18 
41 

6~ 
70 

37 
39 

15 
37 

83.3 
90.2 

12 
36 

24 
12 

3/80 
4180 

55.0 
56.2 

5.8 
7.9 

42 
44 

72 
73 

43 
40 

38 
32 

90.5 
72.7 

48 
144 

0 
0 

6180 55.9 7.3 42 74 39 32 76.2 108 12 
8180 59.5 10.4 42 82 39 24 57.1 192 24 
7180 68.8 9.1 46 86 52 15 32.8 372 0 
8180 70.7 5.3 42 82 58 1 2.4 492 0 
9180 68.7 6.7 42 78 44 5 11.9 444 0 

uwo 51.5 14.3 46 88 28 22 47.8 144 144 
11/80 
12180 

40.8 
42.6 

8.0 
8.8 

40 
46 

56 
70 

22 
30 

22 
27 

55.0 
58.7 

0 
12 

218 
218 

1181 41.8 7.8 44 85 28 28 63.8 12 180 
2181 45.3 11.8 40 86 24 19 47.5 80 192 
3181 47.9 10.1 44 88 24 32 72.7 48 98 
4181 46.1 10.1 44 70 215 28 83.8 48 144 
15181 155.9 9.9 42 88 32 22 52.4 192 48 
8181 61.9 8.8 44 74 40 18 40.9 312 0 
7181 85.3 7.0 46 80 44 12 28.1 408 0 
8181 84.0 5.8 42 70 48 11 28.2 372 0 
9i81 158.2 7.4 44 74 42 29 815.9 180 0 

10181 158.0 9.8 44 75 40 31 70.15 158 0 
11181 50.0 10.4 42 70 22 31 73.8 72 80 
12181 47.6 8.7 45 60 26 43 95.8 0 24 

1182 48.8 8.1 42 66 30 37 88.1 48 12 
2182 47.7 6.3 15 58 40 15 100.0 0 0 

lkudy Summary 54.0 8.3 1,069 71.3 35.9 626 60.2 3,912 1,404 

(a) Relative humidity (RH) avera1e; recommended relative humidity for animal rooms wae 501i ± 101i. 
(b) 8D • Standard deviation 
(c) n • number ofreadinp
(d) Approximation 
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APPENDIX N. DATA AUDIT SUMMARY 


The experimental data for the Technical Report on the 2-year dermal studies of 2-chloroethanol in 
F344/N rats and Swiss CD-1 mice conducted at Litton Bionetics, Inc., were audited for completeness, 
consistency, and accuracy and for consistency of scientific procedures with Good Laboratory Practices. 
The 2-year studies were initiated by the National Cancer Institute in January 1980, prior to the 
NTP's requirement for full compliance with Good Laboratory Practices procedures in October 1981. 
The audit of the experimental data was conducted by ImmuQuest Laboratories, Inc., on February 27­
March 9, 1984. Audit team members were Dr. L. Brennecke, Ms. P. Errico, Mr. C. Reese, Dr. K. 
Whitkin, and Mr. D.C. Haynes. 

The complete report of the audit of 2-chloroethanol is on file at the National Toxicology Program, 
NIEHS. The audit consisted of (a) review of records for the in-life portions of the studies, including 
clinical observations and body weight data for 10% of the animals and all environmental and 
mortality records, (b) review of all chemistry data, and (c) review of pathology data consisting of (1) 
all individual animal pathology records (IADR's), (2) 100% slide/block match for all animals in all 
dose groups, and (3) wet tissues for 10% of the animals in each group. 

The audit identified no outstanding problems with the conduct of the studies or with the collecting or 
reporting of the experimental data. The analytical chemistry data were considered adequate to 
support the stated conclusions regarding chemical analyses. Animals were identified by a 
combination of toe clipping and ear punching. In each of the groups of untreated and vehicle male 
mice, the identification of two mice did not match the wet tissue bag label identification. Tissue 
descriptions from the necropsy records confirmed that only the bags were mislabeled. Apparent 
discrepancies between necropsy gross observations and microscopic diagnoses consisted 
predominantly of minor tissue alterations with no potential impact on study interpretation. In four 
mice, lung nodules were undiagnosed (one untreated male, two vehicle control males, and one low 
dose male); and in rats, three splenic enlargements (one high dose female, one vehicle control male, 
and one high dose male) and one liver nodule (high dose male) were undiagnosed. These do not alter 
the interpretative conclusions of the Technical Report. Paraffin blocks for one high dose male mouse 
and one untreated female mouse were mislabeled (interchanged). The slides for these two mice 
contained tissues of the appropriate sex for their respective groups. Slides for one high dose female 
rat were mislabeled with the wrong group letters on the back (VF instead of HF). The front labels 
were correct, and the slides matched the blocks. These minor pathology discrepancies are not con­
sidered to affect the outcome or interpretation of the studies. In conclusion, no data discrepancies 
were found that would influence the final interpretation of this experiment. 
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