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NOTETOTHEREADER 

These studies are desi ed and conducted to characterize and evaluate the toxicologic pptential, in- 
cluding carcino enic a c k t  , of selected chemicals in laboratory animals (usuall two species, rats and 
bases of human exposure, level of rAuction, and chemical structure. Election per se is not an indicator 
pf a chemical’s carcinogenic potential. Negative results,. in which the test animals do-not have a greater 
incidence of cancer than control animals, do not necessarily mean that a test chemical is not a carcinogen, 
inasmuch as the experiments are conducted under a limited set of cpnditions. Positive results 
demonstrate that a test chemical is carcinogenic for animals under the conditions of the test and indicate 
that exposure to the chemical has the potential for hazard to humans. The.determinat.ion 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 Reports 
series to specfically emphasize consistency and the concept of actual epidence of carcinogenicity. For 
each definitive stud result (male rats, female rats male mice, female mice), one of the following quintet 
will be selected to Ascribe the findin s. These categories refer to the strength of the experimental evi- 

0 C l e q  Evidence of Carcino enicit is demonstqated by studies that are jnter reted a? showin a 
stantially increased incidence of benign neoplasms, or studies that exhibit an increased incidence 
of a combination of malignant and benign neoplasms where each increases with dose. 

0 Some Evidence of Carcino enicity is demonstrated by studies tha! are interpreted as showing a 
chemicaily related increase% incidence of benign neoplasms, studies ,that exhib$ margxnal in- 
creases in neoplasms of several organs/tissues, or studies that exhibit a slight increase in un- 
common malignant or benign neoplasms. 

0 Equipocal Evidence of Carcinogenjcity is demonstrated by studies that are interpreted as 
showmg a chemically related margmal increase of neoplasms. 

0 No Evidence of Carcinogenicity i s  demonstrated by studies that are interpreted as showing no 
chemically related increases in malignant or benign neoplasms. 

0 Inadequate Study of Carcinogenicit demonstrates that because of major. ualitative or quan- 

mice). Chemica 5 s selected &r testin in the NTP Carcinogenesis Pro am are c K osen primarily on the 

dence and not to either potency or mec fl anism. 

chemically related increase3 incitnce of malignant neoplasms, studies t. R at exhib!t a s&- 

titative limitations, the studies cannot t e interpreted as valid for showing eit R er the presence or 
absence of a carcinogenic effect. 

Additionally the followin concepts (as atterned from the International A ency for Research on Cancer 
Monographsj have been a d opted by the 8 T P  to give further clarlficatlon oft f ese issues: 

The term 
usuall observed, 

cancer, that is, of malignant 
the iniuction b 
may be invo!veJ in these situations. 
of various t y s  of neo 
nical Repor s, the wor8, tumor and neoplasm are 

This stud was initiated b the National Cancer Insti+te’s Carcinogenesi! Bioassay Program now part 
of the. NaGonalInstitute of Environmental Health Sciences, National Tox!colo Program. The studies 

regu%tions. All NTP toxicology and carcinogenesis studies are subjected to a data audit before being 
presented for peer review. 
Althou h every effort is made to prepare the Technical Re rts as accurately as possible, mistakes may 
anyone who IS aware oqrelated ongoing or ublished studies not mentioned in this re rt  is encouraged tb 
Program Technical Reports on Toxicolo and Carcino enesis &dies should be directed to Dr. J.E. H$ 
National Toxicology Program, P.O. Box%233, Resear& Triangle Park, NC 27709 (919-541-3780). 
These NTP Technical Reports are available for sale from the National Technical Information Service, 
U.S. De rtment of Commerce, 5285 Po$ Royal. Road, Springfield, VA 22161 (703-487-4650). Sin le 

Public Information Office, rational Toxicology Program, P!b. Box 12233, Research Triangle Park, NC 
27709. 

described in this Technical Report have been conducted in com liance with fi P chemical health and 
safet requirements and must meet or exceed all applicable Fe a eral, state, and local health and safety 

occur. %eadem are re uested to identify any mistakes sp t Pp a t  corrective action-may be +ken. Further 
make this information known to the N&. Comments and uestions about the F ational Toxicolo 

copies o h u s  Technical Re r t  are avm.lable without char e (and while supplies last) from the N 5 P 
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CI-CHpCHpOH 
2-CHLOROETHANOL 

CAS NO. 107-07-3 

Synonyms : Eth lene Chlgrohydrin; Chloroethanol; 
Glycol C&orahydrm; B-Chloroethanol 

CsH5ClO Molecular Weight: 80.51 

ABSTRACT 

Toxicology and carcinogenesis studies of 2-chloroethanol (9996 pure), an industrial chemical and an 
intermediate in the synthesis of ethylene oxide, were conducted by dermal application of 2chloro- 
ethanol dissolved in 70% ethanol:30% water (v/v) solutions to groups of 60 F344/N rats of each sex at 
doses of 0,50, or 100 mgkg for 103 weeks or to groups of 50 Swiss CD-1 mice of each sex at doses of 0, 
7.5, or 16 mg per animal for 104 weeks (0,263, or 630 mg/kg at week 1; 0,180, or 411 mg/kg at week 
100). The control groups received skin applications of the vehicle; the mouse studies also included un- 
treated control groups of 50 males and 60 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 of 0.18-0.22 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 mg/kg 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 unaffected 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 unaffected 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 alveolarhronchiolar 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 or TA98) 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 mg/kg 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 Rsader 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  9:00 a.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. [See p. 59.1 

As a third principal reviewer, Dr. Kotelchuck did not fully agree with the conclusion for female rats. 
He believed 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 plausibIe 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 of lesions 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- 
chloroethanoi 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 

Cl-C H a C H a O  H 
2-CHLOROETHANOL 

CAS NO. 107-07-3 

Synonym8 : Eth lene Chlorohydrin; Chloroethanol; 
Glycol C a o r o h y  drin; B-Chloroethanol 

CsH6ClO Molecular Weight: 80.51 

U m  and 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 preemergent 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, 
1966). 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: 

CH,=CHa t HOC1 II, ClCHpCHpOH 

8CICHaCH OH + Ca(0H)s 

1. 
1CHa-CHa +CaClp +SHpO 

\I 
0 

2-Chloroethanol is an intermediate and is not 
isolated in this process. Before 1972, as much as 
SO0 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 
ure thio procedure. 2-Chloroethanol is no longer 
produced commercially in the United Stater 
(Riermr, 19791, 2-Chloroethanol is also pre- 
pared by reacting ethylene oxide with chloride 
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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., 1963; Saitanov 
and Konanova, 1976). In all cases, neurotoxic 
symptoms were described. Death was attributed 
to cardiac and respiratory collapse. 

Guess (19701, 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 interert in thir rtudy were tiesuer 
that might come in contact with ethylene oxide- 
sterilized plastic devices used in medical or 



TABLE 1. ACUTE TOXICITY OF I-CHLOROETHANOL 

Specie8 Strain Route ~~ldwiJ  Refermcr 

Moue 
Moue 
Moue 
Moue 
Rat 
Rat 
Rat 
Guinea pig 
Guinea pig 
Guinea pig 
Rabbit 
Rabbit 

Inhalation 
Intraperitoneal 

swiaa Intraperitoneal 
Swiaa Oral 

Subcutaneou 
Inhalation 

Dermal 

Inhalation 

Sprague-Dawley Intraperitoneal 

Huntley Intraperitoneal 

New Zealand Intraperitoneal 
New Laland Dermal 

NIOSH (1976) 
NIOSH (1976) 
Lawrence et al. (1971) 
Lawrence et al. (1971) 
NIOlH (1976) 
Carpenter et al. (1949) 
Lawrence et al. (1971) 
Wahlberg and Boman (1978) 
Lawrence et al. (1971) 
NIOSH (1977) 
Lawrence et al. (1971) 
Lawrence et al. (1971) 

surgical procedures, devices that might contain 
residues of 2-chloroethanol. On intracutaneous 
administration, 2-chloroethanol was more toxic 
than ethanol; a 1:lO 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 Toxicity and Carcinogenicity 

Homburger (1968) studied the effects of O-chloro- 
ethanol on the incidence of alveolarhronchiolar 
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 adenomae was increased in dosed ani- 
mals (control, 2/18; dosed, 5/16), 
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Oral administration of 2-chloroethanol (0.01%- 
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 l-hour exposures 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, 19731, 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 iqjections of 2-chloro- 
ethanol (in saline) a t  levels of 0.3-10 mg/kg two 
times per week for 62 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) wae 
71100; the control rate was 1/50, 

2-Chloroethanol and 2-bromoethanol were not 
found to be carcinogenic when adminirtered by 
subcutaneoue injection to female NMRI mice for 
approximately 70 weeks a t  doees of 0.8, LO, or 
3.0 mg per week (Dunkelberg, 19831, 

Genetic Toxicology 

The genetic toxicity of 2-chloroethanol hae been 
investigated in a wide variety of rhort-term 
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I. INTRODUCTION 

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 Sulmonellu typhinu- 
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; Pfeif'fer and Dunkelberg, 1980; Stolzen- 
berg and Hine, 1980; NTP, Appendix F). Con- 
firmatory results have been obtained in other 
bacteria, including Klebsiella pneumoniue 
(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- 
nard 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 
mg/kg (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-Chloroethenol 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 8. SUMMARY OF THE GENETIC TOXICOLOGY OF 8-CHLOROETHANOL 

References Test System Endpoint Result 

Bacterial Systems 

Salmonella typhimurium Gene mutation + + 
+ 
+ 
+ 
1- + 
+ + + + + + - - - 

Kkbsiella pneumoniae Gene mutation 

Streptomyces coelicolor Gene mutation 

Escherichia coli 

E. coli 

Gene mutation 

DNA damage 

Bacillus subtilis DNA damage 

+ + + + 

+ 

-4- + 

Nonmammalian Eukaryotes 

Schizosaccharornyces porn be Gene mutation - - 

Alrpsrgillus nidulana Gene mutation + 

Drosophila melanogaeter Gene mutation - - 

Soccharomyces cerevisiae Chromosomal aberrations - 

Allium Chiornosoma1 isberrations + 

Glycine mcuc Chromosomal aberrations - 
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Rosenkranz et al., 1974 
Rosenkranz and Wlodkowski, 1974 
Bartsch et al., 1975 
Malaveille et al., 1976 
McCann et al., 1975 
Rannug et al., 1976 
Lofroth, 18411 
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 
Laumbach et  al., 1977 
Norpoth et al., 1980 

Voogd and van der Vet, 1969 
Voogd et  al., 1972 
Voogd, 1973 
Knapp et  al., 1982 

Bignami et al., 1980a,b 

Norpoth et al., 1980 

Rosenkranz et al., 1974 
Rosenkranz and Wlodkowski, 1974 

Elmore et al., 1976 
Laumbach et  al., 1977 

Loprieno et al., 1977 
Barale e t  al., 1979 

Bignami et al., 198Oa,b 

Knaap et  al., 1982 
NTP, Appendix F 

Loprieno et al., 1977 

Barthelmess and Elkabarity, 1962 

Vig, 1975 
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TABLE 2. SUMMARY OF THE GENETIC TOXICOLOGY OF 8-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) 
Mouse 

Gene mutation - 
- 

DNA damage - 
+ 

Chromosomal aberrations + 
Micronucleus - 
Heritable translocations - 
Dominant lethal - 

- 

Knaap et al., 1982 
Huberman et al., 1975 
Painter and Howard, 1982 
Stich et al., 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 [1,2-14Cl-2-chloroethanol (5  
or 50 mg/kg) 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 WO2.  
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 (I). 
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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. 

ClCH2CH2OH + NAD' 
(1) 

ClCH2CHO + GSH 

1 
GS-CH&HO+H+Cl- 

mr) 

GS- CH2CHO + NAD' + H20 

I 
GS-CH&OOH +NADH +Ht 

W) 

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 Scarboxymethylcysteine (VI, the hy- 
drolysis and deamination product of S-carboxy- 
methyl-GSH W). 



GS-CHaCHO GS-CHaCOOH 

T' (III) 

4 
4 

HOOCCH(NH&H2 - 9- CHgCOOH 
(VI , 

HOOCCHn- 9- CHpCOOH 4- HOOCCHa- S - CHnCOOH - - 
(VII) 

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., 19761, 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: 

CH2-CHa + H +  + Cl- '! & 
ClCHs - CHaOH 

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; OLeary 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). 
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(VI) 
Ethylene oxide is both toxic nd carcinoge ic 
(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 of 0,50, 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 &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 

a t  concentrations greater than those proposed by 
OSHA. 

Administration of ethylene oxide (75 or 150 
mg/kg) to pregnant New Zealand rabbits a t  four 
different 2-day postfertilization periods (days 4- 
6,6-8,8-10,lO-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 a t  days 4-6, 648-10 ,  
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 pgkg per day), 2-chloroethanol(15 p e g  per 
day), and ethylene glycol (2.5 mg/kg 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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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 G). 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 GI. 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 studied or 70% (2- 
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year studies) ethanol in water were mixed to 
yield the desired solution (Appendix H). Solu- 
tions of 2chloroethanol (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 a t  the testing labo- 
ratory every 8 weeks during the 2-year studies 
(Appendix I). 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 I). 
The concentrations of 3 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 Jl). 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- 

TWO-YEAR DERMAL STUDIES 
ETHANOL IN DOSE MIXTURES IN THE 

Percent of Target 
Concentration 

Mean 101.0 
Standard deviation 7.90 
Coef€lcient of variation (percent) 7.82 
Number of rmplor 66 

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 cm 
was clipped on the mice and an area of about 6 X 
6 cm 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- 
af'ter . 



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 of 2-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 F344/N 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, 00, or 80 mg per animal, and mice re- 
ceived 0, 2.5, 6, 10, 20, 30, 45, or 60 mg per 
animal. The 45-mg and 60-mg groups of mice 
were tested (without concurrent vehicle con- 
trols) 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 presented in Table 4. The rats 
and mice were obrerved twice per day and were 
weighed on days 0,7, and 14 (rats) or days 1, 7, 
and 15 (mice). Necropries were performed on all 
animalsa Tissues examined are lieted in Table 4. 
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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 mg/kg) 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 SO rats of each sex were administered 
0, 50, or 100 mg/kg 2-chloroethanol in 70% 
ethanol in water by dermal application, S days 
per week for 103 weeks. Groups of 50 mice of 
each sex were administered 0, 7.6, or 16 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 
O F  8-CHLOROETHANOL 

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

EXPERIMENTAL DESIGN 

Tenting Laboratory 

Litton Bionetics, Inc. 

She of Tent Groups 

Rata--2-8 males, 2-9 
females; mice--6 of 
each sex 

Dons 

Rab--7&16,20,30, 
40,60,80,100,119 
(nulea only), 239, or 
479 mg, mice--l0,14.7, 
21.6,31 A, 46.4, or 
68.1 mg l-chloroethanol 
(undiluted or in 80% 
ethanol in water) by 
dermal application; 
dose vol: rata--0.06- 
0.4 ml; mice-0.1 ml 

Date of First Dose 

Rob712 1-7/29/77; 
mice--2/14-2/1&77 

Dab of Last Dose 

NIA 

Duration of Dosing 

Single d w  

Litton Bionetics, Inc. 

6 of each sex and species 

Rata--0,20,30,40,60, 
or 80 mg; mice--O,2.6,6, 
10,20,30,45, or 60 mg 
2-chloroethanol in 80% 
ethanol in water by 
dermal application; 
dose vol: 0.1 ml 

Rab--l111/77; mice- 
3/23/17,3/29/77 (60 mg), 
4/6/77 (46 mg) 

Rate--1 1114177; mice- 
4Iw17, 4/18/77 (46 mg) 

14 consecutive days 

Typ. and Frequency of Observation 

Ratr--ObWWed 1-2 h 
md 4 h J t s r  doring on 
d l a n d l  Xdthere- 
a h r ,  weighed on 
d 1,7, and II; 
mice-weighed on d 1, 
8,.ad14 

Observed 2 x d; rata- 
weighed on d 0,7,14; mice-. 
weighed on d 1,7, and 16 

NIoroprp .ad Hirtologlc Examinatiolr 

Necropry performed on 
all rnimrlr 

Necropsy performed on 
all anima& the following 
timuen were examined 
gromly; groan lesions; skin; 
mandibular lymph node; 
mammary gland; slllivary 
gland; thigh m w l e ;  
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Litton Bionetics, Inc. 

10 of each sex and species 

Rata--0,62,125,250, 
600, or 1,000 mg/kg; 
mice--0,6,10,20,30, 
or 46 mg 2-chloroethanol 
in 80% ethanol in water 
by dermal application; 
dose vol: rata-0.2 ml; 
mice-0.1 ml; inter- 
scapular dosing area 
was clipped weekly 

Rata-- 1/9/78; mice--6/2 1/77 

Rata--417178; mice--9116/77 

6d/wk for 13 wk 

Rata-clinically examined 
1 x wk; body weight 
measured 1 X wk; mice- 
oboewed 2 x d; body 
weight measured 1 x wk; 
observed 1-2 hand 4 h 
aftar dolling on d 1, and 
1 x dthereaftar 

Necropsy performed on 
all animalr; the following 
tirrues were examined 
for vehicle control and 
1,000 mg/kg group rata, 
and vehicle control, 20, 
30, and 46 mg group mice, 

Litton Bionetics, Inc. 

50 of each sex and species 

Rata--0,50, or 100 mg/kg; 
mice--0,7.6, or 16 mg 
2-chloroethanol in 70% 
ethanol in water by dermal 
application; dose vol: male 
rata-0.22 ml; female 
rata-0.18 ml; mice--0.10 ml; 
interscapular dosing area 
was clipped weekly 

Rata--2/8/80: mice--1/29/80 

Rata--1/29/82: mice--1/26/82 

Rata-5 dhvk for 103 wk; 
m i c e 4  d/wk 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 

Necropq performed on 
all animal,  histopath 
exam performed on the 
following tiseues of all 
animal: grose lesions 
and tissue masses; blood 
smear; mandibular and 



TABLE 4. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE DERMAL STUDIES 
OF SCHLOROETHANOL (Continued) 

Single-Administration Studies Fourteen-Day Studies Thirteen-Week Studiea Two-year Studies 

Necropsy and Histologic Examination (Continued) 

sciatic nerve; sternebrae, 
(including marrow); 
costochondral junction 
(rib); thymus; larynx; 
trachea; lunp and 
bronchi; t h u e  m a w s ;  
adrenal glands; urinary 
bladder; regional lymph 
nodes; ileum; colon; cecum; 
rectum; mesenteric 
lymph node; liver; 
pancreas; spleen; kidneys; 
seminal vesicledprostatd 
teatas or ovariedubrur; 
no h h p a t h  exam 

ANIMALS AND ANIMAL MAINTENANCE 

Species 

F344JN rata; Swim 
Weblrter mice 

Animal Source 

Rata--Frederick Cancer 
Research Center 
(Frederick., MD); 
mice-Charles River 
Breeding Laboratories 
(Portage, MI) 

Time Held Before Start of Test 

Rata-1 wk; mice-3 wk 

Age When Placed on Study 

Rata-6-9 wk; mice-6 wk 

Age When Wed 

Rats--8-11 wk; mice-8 wk 

Necropsy Dates 

Rata--0&8/12fl7; 
mice--2nBR7 

Same as single-administra- 
tion studies 

Charles River Breeding 
Laboratories (Portage, MI) 

4 wk 

R a t a 4  wk; mice-7 wk 

Rata-10 w k  mice-9 wk 

Rata- 1111 SR7; 
mice--#W7, #19R7 

and all animals that died 
before the end of the study: 
gross lesions and tissue 
ma8ees; mesenteric and 
cervical lymph nodes; 
salivary gland; sternebrae 
(including marrow); 
thyroid gland; parathyroids; 
small intestine; colon; 
liver; prostate/testes or 
ovarieduterus; lunp and 
mainatem bronchi; mam- 
mary gland; heart; eeoph- 
agu; stomach; brain; 
thymus; trachea; pancreas; 
spleen; kidneys; adrenal 
glands; skin; urinary bladder; 
pituitary gland; gallbladder 
(mice only); in addition, 
pancreas, lunp, and large 
intestine were examined 
histopathologically in 
all groups of dosed rata 

F344/N rats, 
Swiss CD-1 mice 

mesenteric lymph nodes; 
salivary gland; sternebrae 
(including marrow); thyroid 
gland; parathyroids; colon; 
liver; urinary bladder; 
prostateJtastedeemina1 
vericler or ovarieduterus; 
l u n p  and mainlltmm bronchi; 
skin (dosed and undosed 
sites); cecum; thigh muscle; 
brain; costochondral junc. 
tion, rib; larynx; nasal cavi- 
ty; heart; ellophagus; 
stomach; thymus; trachea; 
pancreas; spleen; kidneyr; 
adrenal glanb, pituitary 
gland; mammary gland; 
duodenum; ileum; jejunum; 
sciatic nerve; rectum; gall- 
bladder (mice); spinal cord (if 
neurologic signs were 
present); eyer ( i fgrody 
abnormal) 

Same as 18-week studies 

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

Rata--20 d; mice-3 wk 

Rata-7 wL; mice-6 wk 

Rata-2 wk; mice-3 wk 

Rata-7 wk; mice-6 wk 

Rata-20 wk; mice-20 wk Rate-112 wk;mice--111 wk 

~ a t a - - 4 ~ i o . u i  ins; Rata--2/8-2/11/82; 
mice--9119R7 mice-211 -2BJ82 
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TABLE 4. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE DERMAL STUDIES 
O F  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 Same as single-administra- Same as single-adrninistra- Assigned to cages according 
weights were approxi- tion studies tion studies to a table of random 
mately equal numbers; then cages 

assigned to groups accord- 
ing to another table of 
random numbers 

Feed 

Purina Lab Chow@ 
(Ralston Purina Co., tion studies 
St. Louis, MO); ad 
libitum 

Same as single-administra- 

Bedding 

Ab-sorb-Dri@ Same as single-administra- 
(Williams Feed and tion studies 
Bedding, Gaithersburg,) 
MD) 

Water 

Tap water acidified 
with hydrochloric acid tion studies 
to pH 2.6, provided 
ad libitum 

Same as single-adrninistra- 

Cages 

Polycarbonate (Lab Same as single-administra- 
Products, Inc., Garfield tion studies 
and Rochelle Pk, NJ, 
and Hazelton Systems, 
Aberdeen, MD) 

Cage Filters 

Nonwoven polyester Same as eingle-administra- 
(Snow Filtration, tion studies 
Cincinnati, OH) 

Animals per Cage 

Rats--%; mice--5 5 

Cage Rotation 

None None 
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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 

NIH 07 Open Formula Rat 
and Mouse Ration 
Pellets (Ziegler Bros., 
Gardners, PA); 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 



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 

Ratdluorescent light Fluorescent light 
12 h/d; temp-23'f 2'C; 
hum--30%-70%; mice-- hum--30%-70%; room air 
fluorescent light 8 h/d; 
temp--220+ 1'C; 

12-15 room air changes/h 

Other Chemicals on Test in Same Room 

12 Wd; temp: 23"f 2" C; 

changes not reported 

hum--30%-70%; 

Rats-no record; None 
mice--none 

CHEMISTRY 

Lot Numbers Used 

A3X A3X 

Date of Initial Use of Subsequent Lots 

N/A N/A 

Supplier 

Eastman Kodak Same as single-administra- 
(Rochester, NY) tion studies 

CHEMICALNEHICLE 

Preparation 

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

Same as single-administra- 
tion studies 

Maximum Storage Time 

2 d  2 w -  

Storage Conditions 

Room temp within 
dosing hood in tion studies 
animal room 

Same as single-administra- 

Fluorescent light 12 h/d; 
hum--30%-70%; 
air changes not stated; 
temp-23'f 2'C; 

Rats--no record; 
mice-none 

A3X 

N/A 

Same as single-administra- 
tion studies 

Same as single-administra- 
tion studies 

Rats--1 wk; m-e-2 wk 

Same as single-administra- 
tion studies 

Fluorescent light 12 h/d; 
temp-23"+ 1" C; 

(Appendix M); 
12- 15 room air changes/h 

h ~ - 3 0 % - 7 0 %  

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 of 75 ml and 
mixed by inversion until 
uniform 

2 wk 

Room temp 
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II. MATERIALS AND METHODS 

Source and  Specifications of Test Animals 

The male and female F344/N rats used in these 
studies were produced under strict barrier con- 
ditions a t  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@-l(ICR)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 a t  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 a n d  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 firat 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 cannibalized. 
Thus, the number of animals from which 
particular organs or tissues were examined 
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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 



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 
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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 a t  which an animal died with a tumor of 
interest. The denominators of these proportions 
were the total number of animals a t  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 Pvalue. This method of ad- 
justing for intercurrent mortality is the life table 
method of Cox (1972) and of Tarone (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 a t  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-ADMINISTHATION 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 LD50 value (16day) 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 LD50 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 

Dose Survival Mean Body Weights (grams) 
mg mg/kg (a) (b) Initial Day 14 Change 

MALE 

7.5 38 
15 96 
20 118 
30 180 
40 235 
60 331 
80 473 
100 588 
119 856 
239 1,552 
479 2,957 

FEMALE 

7.5 55 
15 103 
20 139 
30 222 
40 284 
60 426 
80 563 
100 704 
239 1,853 
479 3,713 

212 
2f2 
515 
212 
515 
818 
015 
015 
012 
O f 2  
012 

212 
212 
515 
212 
215 
5/9 
215 
1 I5 
012 
012 

198 
156 
170 
167 
170 
181 
169 
170 
139 
154 
162 

136 
145 
144 
135 
141 
141 
142 
142 
129 
129 

240 
200 
183 
212 
178 
190 _ _  

158 
167 
157 
160 
154 
154 
130 
167 

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

+ 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 B. 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 msfltg(a) (b) Initial (c) Final Change (percent) (percent) 

MALE 

(d) 0 
20 
30 
40 
60 
80 

FEMALE 

cn 0 
20 
30 
40 
60 
80 

0 
114 
172 
226 
339 
442 

0 
147 
222 
313 
451 
61 1 

515 
515 
515 
515 
515 

(e) 4l5 

515 
515 
515 
515 

(0 315 
515 

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

127.8 f 2.5 145.8 f 4.8 
136.6 f 6.6 149.6 f 5.4 
135.0 f 5.5 145.2 f 2.9 
127.6 f 4.6 144.2 f 3.8 
133.4 f 4.5 144.0 f 4.6 
131.2 f 4.0 144.6 f 4.0 

+42.6 f 4.0 
+41.2 f 4.3 
+42.4 f 12.2 
+36.0 f 6.6 
+40.2 f 7.7 
+40.3 f 5.5 

+18.0 f 7.0 
+14.0 f 4.4 
+10.2 f 3.0 
+16.6 f 4.5 
+10.6 f 4.2 
+13.4 f 1.5 

_ _  
100.5 
100.5 
99.1 

100.9 
102.8 

_ _  
102.7 
99.3 
98.6 
98.6 
99.3 

_ _  
96.7 
99.5 
84.5 
94.4 
94.6 

_- 
77.8 
56.7 
92.2 
58.9 
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 
(0 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 Body Weights (prams) Final Weight Relative 
Dose Survival (a) Initial Final Change to Vehicle Controls 

(mg/kg) (percent) 

MALE 

(b) 0 10110 139 287 148 
62 10110 138 291 153 

125 10110 139 282 143 
250 (c) 9/10 138 300 162 
500 (a) 2110 139 265 126 _ _  _ _  1,000 (e) 0110 136 

FEMALE 

(b) 0 1011 0 105 172 67 
62 10110 106 172 66 

125 1011 0 106 169 63 
250 (0 7110 106 173 67 
500 cn 211 0 105 171 66 

1,000 tn 0110 105 _ _  -- 

-_ 
101.4 
98.3 

104.5 
92.3 _ _  

_ -  
100 

98.3 
100.6 
99.4 -_ 

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

OF O-CHLOROETHANOL 

Acinar Cell 
C hangr 

Pulmonary 
Conprrtlon 

MALE 

0 
82 

600 
1,000 

FEMALE 

iaa 
a60 

0 
62 

126 
260 
600 

1,000 

0110 
011 0 
0110 
1/10 
811 0 
8110 

011 0 
0110 
1/10 
2/10 
7/10 
9/10 

011 0 
011 0 
011 0 
1/10 
7/10 
711 0 

011 0 
011 0 
011 0 
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 
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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 
Appendix M. 
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TABLE 9. MEAN BODY WEIGHTS AND SURVIVAL OF RATS IN THE TWO-YEAR DERMAL STUDIES 
OF 2-CHLOROETHANOL 

50 m a n  100 m a n  Weeks Vehicle Control 0.0 v. t. t. percent No.of Av. Wt. Wt. (percent NO. of onstudy v. . i= &,W,) ofFeI! controls) Survivors (grams) of veh controls) Survivors 

MALE 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
16 
20 
24 
28 
32 
36 
40 
44 
48 
52 
56 
60 
64 
68 
72 
76 
80 
84 
88 
92 
96 

100 
104 

FEMALE 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
16 
20 
24 
28 
32 
36 
40 
44 
48 
52 
56 
60 
64 
68 
72 
76 
80 
84 
88 
92 
96 

100 
104 

170 
200 

241 
260 
268 
287 
298 
308 
316 
326 
333 
338 
353 
367 
378 
377 
380 
373 
360 
400 
42 1 
432 
45 1 
464 
469 
473 
473 
477 
474 
467 
448 
476 
474 
469 
466 

2: 

118 
133 
143 
153 
159 
170 
175 
174 
184 

195 
199 
200 
210 
216 

239 
243 
247 
256 
260 
260 
267 
276 
283 
291 
304 
309 
314 
320 
324 
324 
325 
330 
329 

it68 

$38 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
46 
45 
44 
41 
39 
38 
33 

50 
50 
50 
50 
50 
50 
50 
50 
50 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
60 
50 
50 so 
50 
50 

50 
49 
49 
40 
44 
43 
42 

88 

88 

171 
199 
212 
236 
236 
251 
262 
285 
294 
324 
313 
323 
329 
335 
348 
366 
374 
379 
383 
382 
365 
402 
423 
440 
454 
465 
47 1 
475 
482 
486 
485 
483 
482 
478 
472 
466 
459 

121 
136 
146 
144 
165 
171 
179 
183 
190 

198 
20 1 
203 
213 
217 
227 
233 
240 
244 
246 
256 

271 
278 
280 
290 
299 
310 
316 
318 
325 
325 
326 
327 
329 

it! 

381 

101 
100 
101 
97 
98 
97 
98 
99 
99 

105 
99 
99 
99 
99 
99 

100 
99 

101 
101 
102 
101 
101 
100 
102 
101 
100 
100 
100 
102 
102 
102 
103 
108 
100 
100 
99 
98 

103 
102 
102 
94 

104 
101 
102 
105 
103 

102 
101 
102 
101 
100 
100 
99 

100 
100 
100 
100 
100 
101 
101 
101 
99 

100 
98 

100 
101 
99 

100 
100 
100 
99 

100 

i88 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
49 
48 
48 
48 
45 
43 
42 
40 
38 
37 

50 
50 
50 
50 
50 
50 
50 
50 
50 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
48 
46 
45 
45 
45 
45 
44 
41 
39 

88 

169 
196 
207 
217 
224 
241 
251 
277 
290 
302 
310 
319 
330 
335 
347 
363 
372 
378 
379 
377 
364 
410 
43 5 
44 1 
457 
466 
47 1 
475 
477 
482 
479 
473 
478 
481 
470 
463 
457 

122 
139 
150 
154 
166 
175 
181 
185 
194 

199 
20 1 
204 
214 
219 
230 
239 
242 
246 
246 

259 
273 
282 

297 
307 
310 
319 
323 
326 
325 
325 
326 
327 

3: 

38; 
288 

99 
98 
99 
89 
93 
93 
94 
97 
97 
98 
98 
98 
99 
99 
98 
99 
98 

100 
100 
101 
101 
103 
103 
102 
101 
100 
100 
100 
101 
101 
101 
101 
107 
101 
99 
99 
98 

103 
105 
105 
101 
104 
103 
103 
106 
105 
103 
103 
102 
101 
102 
102 
101 
102 
102 
101 
101 
100 
101 
102 
100 
102 
102 
102 
102 
101 
100 
102 
101 
101 
100 
100 
99 
99 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
48 
48 
47 
44 
42 
38 
36 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
47 
45 
45 
45 
43 
43 
42 
38 
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FIGURE 1. GROWTH CURVES FOR RATS ADMINISTERED 2-CHLOROETHANOL 
BY DERMAL APPLICATION FOR TWO YEARS 
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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 signzcant 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 
A l  and 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 C l  and C2). Appendix E (Tables E l  and 
E21 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 50 100 mgflrg 
~~ ~ 

MALE(a) 

Animals initially in study 
Nonaccidental deaths before termination (b) 
Killed at termination 
Died during termination period 
Survival P values (e) 

FEMALE (a) 

Animala initially in study 
Nonaccidental deaths before termination (b) 
Killed at termination 
Died during termination period 
Survival P values (c) 

50 
16 
33 
1 
0.555 

50 
8 

42 
0 
0.494 

50 
13 
37 
0 
0.694 

50 
11 
39 
0 
0.583 

50 
13 
36 

1 
0.626 

50 
11 
38 
1 
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 column, and the results of the life table pairwise comparisons 
with the vehicle controls are in the dosed columns. 
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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 a t  month 15. This lesion later was 
diagnosed as a papilloma. 

TABLE 11. ANALYSIS OF SKIN TUMOR8 IN MALE RATS IN THE TWO-YEAR DERMAL STUDY OF 
2GHLOROETHANOL (a) 

Papilloma 
Overall Rates 
Adjusted Rates 
Terminal Rates 
Life Table Tests 
Incidental Tumor Testa 

Overall Rate8 

Overall Rate8 
Adjusted Rates 
Terminal Rates 
Life Table Terta 
Incidental Tumor Teats 

Carcinoma 

Papilloma or Carcinoma 

1/50 (2%) 
2.9% 
1/34 (3%) 
P = 0.020 
P=0.022 

2/60 (4%) 

3/60 (6%) 
8.3% 
2/34 (6%) 
P = 0.184 
P = 0.196 

0/60 (0%) 
0.0% 
0137 (0%) 
P = 0.483N 
P =0.483N 

1/60 (2%) 

1/50 (2%) 
2.7% 
1/37 (3%) 
P = 0,287N 
P=0.303N 

6/60 (12%) 
16.8% 
6/37 (14%) 
P10.073 
P = 0.077 

0160 (0%) 

6/60 (12%) 
16.8% 
6/37 (14%) 
P = 0.283 
P = 0.297 

(a) The statistical analyses used are diecussed in Chapter II (Statistical Methods) and Appendix E (footnotes). 

2-Chloroethanol, NTP TR 275 42 



III. RESULTS: RATS 

Pituitary G l a d .  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 signscantly 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: 

Untreated controls: 
3824,042 (37%); range: 17%-55% 

99512,262 (44%); range: 18%-70% 

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

Corn oil gavage controls: 

Untreated controls: 
661149 (44%); range: 36%-5Q% 

11 11245 (45%); range: 4294-5296 

TABLE 18. ANALYSIS OF PITUITARY GLAND LESIONS IN FEMALE RATS IN THE TWO-YEAR 
DERMAL STUDY OF 8-CHLOROETHANOL 

Vehicle Control 60 m g k g  100mg/kg 

Focal Hyperplasia 
Overall Rates 

Adenoma 
Overall Rates 
Adjusted Rates 
Terminal Rates 
Life Table Testa 
Incidental Tumor Testa 

Overall Rates 
Adjusted Rates 
Terminal Rates 
Life Table Testa 
Incidental Tumor Testa 

Adenoma or Carcinoma (a) 
Overall Rater 
Adjustel Reba 
Terminal Rater 
Life Table T e h  
Incidental Tumor Testa 

Carcinoma 

7/60 (14%) 

19/50 (38%) 
44.2% 
18/42 (43%) 
P = 0.022 
P=0.084 

4/60 (8%) 
9.6% 
442 (10%) 
P= 0.1 17N 
P= 0.104N 

22/60 (44%) 
61.2% 
21/42 (60%) 
Pt0.049 
P-0.167 

5/49 (10%) 

28149 (49%) 
62.9% 
18/39 (46%) 
P = 0.148 
P-0.416 

1149 (2%) 
2.3% 
OB9 (0%) 
P = 0.200N 
P =O. 168N 

25/49 (51%) 
64.0% 
18/39 (46%) 
P = 0.262 
P=0.66SN 

7/50 (14%) 

29/60 (68%) 
6 1.4% 
21/39 (54%) 
Pi.O.025 
P = 0.103 

1/60 (2%) 
2.6% 
1/39 (3%) 
P = 0.202N 
P= 0.202N 

30150 (60%) 
63.6% 
22/39 (56%) 
P = 0.052 
P=0.188 

(a) In the male rata, the corresponding overall rates for vehicle control and dosed animals were: 16/60 (30%), 13/48 (26%), 
W49 (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 OF OCULAR LESIONS IN RATS IN THE TWO-YEAR DERMAL STUDIES 
OF 3-CHLOROETHANOL 

MALE 

Cataracta 
Atrophy 

FEMALE 

Cataracta 
Atrophy 

16/60(39%) 
2 1/60 (42%) 

13/60126%) 
17/60( 34%) 

2/60 (4%) 
3/60 (6%) 

2/60 (4%) 
3/60 (6%) 

2/60 (4%) 
6/60 (10%) 

3/60 (6%) 
3/60 (6%) 
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III. RESULTS: MICE 

SINGLE-ADMINISTRATION STUDIES 

All mice that received 68.1 mg died. Other 
deaths are tabulated in Table 14. The LD50 (14- 
day) value was estimated to be 33.1 mg for males 
and 41.3 mg for females by probit analysis 

(Finney, 1964). There was a dose-related reduc- 
tion in body weight gains for both male and fe- 
male mice. 

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

Survival Mean Body Weinhta (mama) 
(b) Initial Day 14 Change 

DOH 
mg mOlLO(a) 

MALE 

10.0 
14.7 
21.6 
31.6 
46.4 
68.1 

FEMALE 

10.0 
14.7 
21.6 
31.6 
46.4 
68.1 

410 
644 
808 

1$39 
1,786 _ _  

439 
634 
996 

1,417 
2,178 .. 

616 
616 
til6 

(c) 216 
(d) 116 
(e) 016 

616 
616 
616 

(0 316 
(g) 315 
(e) 016 

24.4 
27.0 
26.6 
26.6 
26.0 -. 

22.8 
23.2 
21.6 
22.3 
21.3 

29.0 
29.0 
28.4 
27.6 
27.0 _ _  

26.0 
26.6 
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 dom bared on initial group average body weight 
(b) Number rurvivinglnumber initially in the group 
(c) Day of death 1 , 1 ,2 
(d) Day of death: 1,1,1,2 
(e) Day of death of all: 1 
(0 Day of death: 1,4 
(0) Day of death: 1,3 
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III. RESULTS: MICE 

FOURTEEN-DAY STUDIES 

All the mice that received 60 mg died (Table 15). 
Three of five males and 3/5 females that received 
45 mg also died. All deaths occurred during the 
first 2 days of dosing. Final mean body weights 

of dosed and vehicle control mice were com- 
parable; however, the male mice that received 
45 mg lost weight. No compound-related effects 
were observed at necropsy. 

TABLE 11. SURVIVAL AND MEAN BODY WEIGHTS OF MICE IN THE FOURTEEN-DAY DERMAL 
STUDIES OF 8-CHLOROETHANOL 

Dose Survival Mean Body Weights (mama) Final Weight Redative 
mg mg/kg (a) (b) Initial (c) Final Change to Vehicle Control8 

(percent) 

MALE 

(d) 0 
2.5 
5.0 

10 
20 
30 

(e) 45 
(e) 60 

FEMALE 

(d) 0 

10 
20 
30 

(e) 46 
(e) 60 

2.5 
5.0 

0 
92 

174 
377 
741 

1,095 
1,411 

_- 

0 
109 
225 
435 
847 

1,376 
1,875 _ _  

515 
5J5 
515 
5J5 
515 
515 

(D 2 6  
(g) OJ5 

515 
516 
5 6  
516 
515 
5J5 

(h) 215 
(g) 015 

27.5 f 1.9 
27.1 f 2.0 
28.6 f 2.0 
26.5 f 1.2 
27.0 f 1.5 
27.4 f 1.9 
31.9 f 3.9 
27.5 f 2.1 

22.8 f 2.3 
22.9 f 1.4 
22.2 f 1.4 
23.0 f 2.7 
23.6 f 0.8 
21.8 f 1.7 
23.7 f 3.3 
22.2 f 1.8 

29.5 f 2.5 
28.1 f 2.2 
31.1 f 2.1 
29.0 f 1.7 
29.3 f 1.1 
30.0 f 1.6 

+2.0 f 0.7 
+ 1.0 f 0.6 
+2.6 f 1.0 
+2.6 f 0.7 
+2.3 f 0.4 
+2.6 f 1.2 

30.6 f 1.4 -1.3 f 1.2 

23.4 f 2.1 
23.2 f 2.0 
23.2 f 1.3 
23.6 f 2.9 
23.6 f 1.2 
23.9 f 1.9 
24.3 f 0.2 

+0.6 f 0.5 
+0.3 f 1.1 + 1.0 f 0.4 
+0.6 f 0.5 

0.0 f 1.2 
+2.1 f 0.6 
+0.6 f 2.5 .. .. 

_ _  
95.3 

106.4 
98.3 
99.3 

101.7 .. 
-. 

.. 
99.1 
90.1 

100.9 
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 survivingto the end of 
the study. 
(d) Vehicle control 
(e) Groups tested without matched controls after studies with lower dose groups were completed. 
(D Day of death 1,2,2 
(8) Day of death for all: 1 
(h) Day of death: 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 
113 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 2/3 female 
mice that received 30 mg. Hepatocellular fatty 
change was diagnosed in 1/1 male and in 2/3 
female mice that received 30 mg. 

Dose Selection Rationale: Based on mortality in 
the 30- and 46-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 16 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 16. SURVIVAL AND MEAN BODY WEIGHTS OF MICE IN THE THIRTEEN-WEEK DERMAL 
STUDIES OF 3-CHLOROETHANOL 

Mean Body Weights (grams) Final Weight Relative 
Dose Survival Initial Final Change to Vehicle Controls 

mg mOlkg(a) (b) (percent) 

MALE 

(Cl 0 _ _  
5 192 
10 385 
20 769 
30 1,154 
46 1,731 

FEMALE 

(c) 0 _- 
5 227 
10 455 
20 909 
30 1,304 
46 1,967 

loll0 
10110 
loll0 

(d) 9/10 
(d) 0110 
(d) 0110 

10/10 
1011 0 
1011 0 

(d) 7/10 
(d) 1/10 
(d) 1110 

26 
26 
26 
26 _ _  

22 
22 
22 
22 
23 
23 

36 
37 
38 
34 _ _  

28 
28 
29 
30 
31 
40 

+ 9  
+11 + 12 
+ 8  

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

-. 
105.7 
108.6 
97.1 

._ 
0 

103.6 
107.1 
110.7 
142.9 

(a) Baaed on initial mean body weight 
(b) Number surviving/number in group 
(c) Vehicle control 
(d) Week of death 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 7.5 mg 15 mu 
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) of controls) (a) Survivors 

0 
1 
2 
3 
4 
5 
0 
7 
8 
9 

10 
11 
12 
13 
16 
20 
24 
28 
32 
30 
40 
44 
48 
52 
56 
00 
84 
88 
72 
70 
80 
a4 
88 
92 
96 

100 
104 

0 
1 
2 
3 
4 
5 
0 
7 
8 
9 

10 
11 
12 
13 
10 
20 
24 
28 
32 
36 
40 
44 
48 
52 
50 
00 
84 
88 
72 
70 
80 
84 
88 
92 
96 

100 
104 

28.8 
30.7 
32.0 
34.1 
34.7 
35.4 
30.2 
30.5 
30.7 
37.1 
38.5 
39.0 
38.7 
39.4 
40.3 
41.0 
43.3 
43.2 
43.9 
44.8 
44.9 
45.1 
42.9 
45.3 
44.7 
43.0 
44.5 
45.0 
45.3 
40.8 
47.3 
40.8 
40.8 
45.9 
45.0 
44.3 
44.0 

29.2 
30.3 
31.3 
31.5 
33.5 
34.5 
35.5 
35.8 
30.4 
30.9 
37.9 
38.4 
38.5 
39.5 
40.5 
42.1 
43.7 
43.2 
44.3 
44.6 
45.3 
46.8 
44.2 
40.7 
45.8 
45.5 
45.9 
46.7 
47.0 
47.5 
47.4 
47.5 
40.5 
45.9 
44.3 
43.0 
43.0 

UNTREATED 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
48 
47 
45 
44 
40 
39 
30 
35 
31 
30 
28 
27 
25 
24 

VEHICLE 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
48 
48 
48 
47 
47 
40 
40 
44 
41 
38 
37 
33 
32 
31 
28 

29.7 
30.0 
31.5 
32.9 
33.0 
34.3 
35.0 
35.4 
35.8 
30.5 
37.4 
38.1 
37.8 
39.0 
39.4 
41.4 
42.3 
41.7 
42.0 
42.7 
43.0 
43.7 
43.2 
45.0 
44.0 
43.7 
44.1 
45.0 
45.8 
45.9 
45.0 
45.4 
45.3 
44.7 
43.5 
43.3 
43.3 

29.7 
30.0 
31.5 
32.9 
33.0 
34.3 
35.0 
35.4 
35.8 
30.5 
37.4 
38.1 
37.8 
39.0 
39.4 
41.4 
42.3 
41.7 
42.0 
42.7 
43.0 
43.7 
43.2 
45.0 
44.0 
43.7 
44.1 
45.0 
45.8 
45.9 
45.8 
45.4 
45.3 
44.7 
43.5 
43.3 
43.3 

103 
100 
97 
96 
97 
97 
97 
97 
98 
98 
97 
98 
98 
99 
98 

100 
98 
97 
90 
95 
97 
97 

101 
99 
98 

102 
99 
99 

101 
98 
90 
97 
97 
97 
97 
98 
98 

102 
101 
101 
104 
100 
99 
99 
99 
98 
99 
99 
99 
98 
99 
97 
98 
97 
97 
95 
96 
90 
93 
98 
90 
90 
90 
90 
90 
97 
97 
90 
96 
97 
97 
98 
99 
99 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
49 
49 
49 
49 
47 
47 
40 
46 
45 
45 
45 
43 
41 
35 
33 
32 
30 
25 
23 
20 
16 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
49 
49 
49 
49 
47 
47 
40 
40 
45 
45 
45 
43 
41 
35 
33 
32 
30 
25 
23 
20 
10 

29.2 
30.0 
29.4 
33.1 
33.0 
34.5 
35.3 
35.8 
30.0 
37.5 
37.7 
38.2 
38.1 
39.2 
39.6 
40.8 
42.3 
41.5 
42.0 
43.0 
43.8 
42.7 
41.7 
45.4 
45.2 
45.3 
45.0 
45.7 
40.0 
45.3 
46.1 
43.5 
45.4 
44.3 
43.2 
41.5 
42.0 

29.2 
30.0 
29.4 
33.1 
33.0 
34.5 
35.3 
35.8 
36.0 
37.5 
37.7 
38.2 
38.1 
39.2 
39.0 
40.8 
42.3 
41.5 
42.6 
43.0 
43.8 
42.7 
41.7 
45.4 
45.2 
45.3 
45.0 
45.7 
40.0 
45.3 
46.1 
43.5 
45.4 
44.3 
43.2 
41.5 
42.0 

101 
98 
90 
97 
97 
97 
98 
98 
98 

101 
98 
98 
98 
99 
98 
98 
98 
96 
97 
96 
98 
95 
97 

100 
101 
105 
101 
100 
102 
97 
97 
93 
97 
97 
90 
94 
95 

100 
99 
94 

105 
100 
100 
99 

100 
99 

102 
99 
99 
99 
99 
98 
97 
97 
96 
96 
90 
97 
91 
94 
97 
99 

100 
98 
98 
98 
95 
97 
92 
98 
97 
98 
95 
90 

50 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
42 
42 
42 
40 
40 
38 
38 
38 
38 
37 
30 
32 
30 
28 
27 
25 
21 
20 
12 

50 
43 
43 
43 
43 
43 
43 
43 

43 
43 
43 
43 
43 
43 
43 
43 
43 
42 
42 
42 
40 
40 
38 
38 
38 
38 
37 
30 
32 
30 
28 
27 
25 
21 
20 
12 

(a) Mean body weights of dosed groups are compared with untreated control or vehicle control mice. 
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TABLE 18. MEAN BODY WEIGHTS AND SURVIVAL OF FEMALE MICE IN THE TWO-YEAR DERMAL 
STUDY OF 3-CHLOROETHANOL 

Weeks on Control 7.5 mg 15 mg 
Study Av. t. 0.0 Av, Wt. Wt. percent No. of Av. Wt. Wt. (percent No. of 

( g J s )  Su7vivtks (grams) or cohtrois, (a) Survivors (grams) of controls) (a) Survivors 

0 
1 
2 
3 
4 
5 
0 
7 
8 
9 

10 
11 
12 
13 
10 
20 
24 
28 
32 
30 
40 
44 
48 
52 
50 
00 
04 
08 
72 
70 
80 
84 
88 
92 
90 

100 
104 

0 
1 
2 
3 
4 
5 
0 
7 
8 
9 

10 
11 
12 
13 
16 
20 
24 
28 
32 
30 
40 
44 
48 
52 
50 
00 
64 
88 
72 
70 
80 
84 
88 
92 
90 

100 
104 

24.0 
24.4 
25.7 
20.8 
27.0 
27.8 
28.2 
29.0 
29.5 
30.1 
30.0 
31.4 
31.0 
31.0 
32.7 
35.0 
30.3 
35.7 
37.7 
30.1 
39.0 
39.6 
39.0 
41.0 
41.1 
41.0 
41.5 
41.9 
42.5 
44.0 
43.9 
43.8 
44.3 
43.0 
43.4 
42.0 
41.3 

24.1 
23.9 
25.0 
25.8 
25.8 
27.0 
27.7 
27.8 
28.4 
28.5 
29.6 
29.9 
30.2 
31.1 
31.8 
33.4 
35.4 
34.4 
35.7 
30.4 
38.2 
30.8 
30.4 
39.0 
39.4 
40.1 
40.5 
41.0 
41.5 
42.9 
42.5 
42.8 
42.1 
41.2 
40.0 
39.3 
37.9 

UNTREATED 

50 
50 
so 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
48 
48 
47 
45 
45 
45 
45 
45 
44 
43 
30 
33 
32 
30 
30 
25 

VEHICLE 

50 
50 
SO 
so 
so 
so 
50 
50 
50 
50 
SO 
50 
50 
60 
50 
50 
49 
48 
47 
47 
47 
47 
46 
43 
43 
43 
43 
40 
39 
39 
37 
35 
35 
33 
31 
29 
20 

24.3 
23.8 
24.9 
25.7 
20.1 
30.0 
27.5 
27.0 
28.0 
28.9 
29.0 
29.5 
29.9 
30.3 
31.6 
33.9 
33.7 
33.3 
34.3 
34.6 
35.5 
30.4 
37.1 
37.8 
38.0 
38.1 
38.3 
38.4 
39.2 
39.7 
40.0 
40.4 
38.9 
38.0 
37.2 
35.3 
36.4 

24.3 
23.8 
24.9 
25.7 
20.1 
30.0 
27.5 
27.0 
28.0 
28.9 
29.0 
29.5 
29.9 
30.3 
31.0 
33.9 
33.7 
33.3 
34.3 
34.0 
35.5 
30.4 
37.1 
37.8 
38.0 
30.1 
38.3 
38.4 
39.2 
39.7 
40.0 
40.4 
38.9 
38.0 
37.2 
35.3 
30.4 

101 
98 
97 
90 
97 

108 
98 
93 
95 
90 
97 
94 
W 
95 
97 
97 
93 
93 
91 
91 
91 
92 
9s 
92 
92 
93 
92 
92 
92 
90 
91 
92 
88 
07 
00 
a4 
88 

101 
100 
100 
100 
101 
111 
99 
99 
99 

101 
100 
99 
99 
97 
99 

101 
95 
97 
96 
90 
93 
94 
97 
95 
96 
95 
95 
92 
94 
93 
94 
94 
92 
92 
93 
90 
90 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
49 
49 
49 
40 
48 
48 
47 
40 
45 
45 
45 
43 
42 
42 
41 
30 
36 
32 
31 
28 
21 
20 

50 
50 
so 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
W 
49 
49 
49 
48 
40 
48 
47 
40 
45 
45 
45 
43 
42 
42 
41 
30 
30 
32 
31 
28 
21 
20 

23.8 
23.7 
24.8 
25.5 
25.6 
20.7 
28.0 

29.2 
28.8 
29.5 
29.7 
29.7 
31.0 
31.7 
32.7 
34.0 
33.0 
34.3 
35.2 
30.4 
30.0 
37.3 
38.5 
38.3 
38.4 
38.8 
38.0 
39.7 
40.5 
40.0 
39.8 
39.9 
39.0 
38.3 
30.5 
30.1 

28.1 

23.8 
23.7 
24.8 
25.5 
25.0 
20.7 
28.0 
28.1 
29.2 
28.3 
29.5 
29.7 
29.7 
31.0 
31.7 
32.7 
94.0 
38.0 
94.3 
35.2 
30.4 
30.0 
37.3 
38.5 
38.3 
38.4 
98.8 
98.8 
39.7 
40.5 
40.0 
39.8 
39.9 
39.0 
98.3 
36.5 
30.1 

99 
97 
90 
95 
95 
96 
99 
95 
99 
94 
96 
95 
W 
97 
97 
99 
94 
92 
91 
92 
93 
92 
W 
94 
93 
94 
93 
93 
93 
92 
91 
91 
90 
89 
88 
87 
87 

99 
99 
99 
99 
99 
99 

101 
101 
109 
99 
100 
99 
98 

100 
100 
98 
96 
90 
96 
92 
95 
94 
97 
97 
97 
BB 
96 
93 
98 
94 
94 
93 
95 
95 
96 
93 
95 

50 
49 
49 
49 
49 
49 
49 
48 
40 
48 
48 
48 
48 
48 
40 
48 
48 
47 
47 
47 
47 
47 
40 
40 
45 
45 
45 
42 
40 
37 
34 
33 
31 
30 
20 
22 
20 

50 
49 
49 
49 
49 
49 
49 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
47 
47 
47 
47 
47 
40 
46 
45 
45 
45 
42 
40 
37 
34 
33 
31 
30 
20 
22 
20 

(a) Mean body weights of dosed groups are compared with untreated control or vehicle control mice. 
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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 if seven 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 B1 
and B2); Appendix B (Tables B3 and B4) 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 D1 and D2). 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 7.5 mg 15 mg 

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 
32 

2 
16 
0.062 

50 
30 
20 
0.397 

50 
38 

0 
12 
0.023 

50 
30 
20 
0.356 

(a) Terminal kill period: week 105 
6) 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 obtained with the 
seven high dom deaths in week 1 censored. 
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III. RESULTS: MICE 

Lung: The incidence of low dose male mice with 
either alveolarhronchiolar 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 terminal kill. 
2-chloroethanol did not significantly alter the 

incidence of animals with alveolarhronchiolar 
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 

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

Untreated Vehicle 
Control Control 7.5 mg 18 mg 

MALE 

Alveolar Epithelial Hyperplasia 
Overall Rates 2/50 (4%) 

Alveolar/Bronc hiolar Adenoma 
Overall Rates 6/50 (12%) 
Adjusted Rates 25.0% 
Terminal Rates 6/24 (25%) 
Life Table Tests 
Incidental Tumor Tests 

AlveolarlBronc hiolar Carcinoma 
Overall Rates 4/50 (8%) 
Adjusted Rates 13.7% 
Terminal Rates 2/24 (8%) 
Life Table Testa 
Incidental Tumor Tests 

AlveolarlBronchiolar Adenoma or Carcinoma 
Overall Rates 10150 (20%) 
Adjusted Rates 37.2% 
Terminal Rates 8/24 (33%) 
Life Table Tests 
Incidental Tumor Testa 

FEMALE 

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

4/50 (8%) 

8/50 (16%) 
26.0% 
4/26 (15%) 
P=0.062 
P=0.282 

6/50 (12%) 
18.1% 
3/26 (12%) 
P=0.501 
P=0.383N 

14/50 (28%) 
40.9% 
7/26 (27%) 
P=0.132 
P=0.528 

9/50 (18%) 

1/50 (2%) 

10/50 (20%) 
43.0% 
4/16 (25%) 
P = 0.105 
P=0.294 

9150 (18%) 
38.1% 
4/16 (25%) 
P=0.095 
P = 0.249 

18/50 (36%) 
67.1% 
8/16 (50%) 
P = 0.029 
P=0.155 

W 4 9  (20%) 

2/43 (5%) 

9/43 (21%) 
46.0% 
4/12 (33%) 
P=0.078 
P=0.279 

3/43 (7%) 
16.6% 
1/12 (8%) 
P=0.587N 
P=0.355N 

11/43 (26%) 
55.7% 
5/12 (42%) 
P=0.196 
P = 0.579N 

9/50 (18%) 

(a) The statistical analyses used are discussed in Chapter XI (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 terminal kill. 

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 

TABLE 81. ANALYSIS OF HEMATOPOIETIC SYSTEM TUMOR$ IN MICE IN THE TWO-YEAR 
DERMAL B'TUUIEB OF 2-CHLOROETMANOL 

Untreated Vehicle 
Control Control 7.5 mg 15 mg 

MALE 

Lymphoma 
Overall Rates 
Adjusted Rates 
Terminal Rates 
Life Table Testa 
Incidental Tumor Testa 

Leukemia 

Lymphoma or Leukemia 

Overall Rates 

Overall Rates 
Adjuted Rates 
Terminal Rates 
Life Table Testa 
Incidental Tumor Testa 

3/50 (6%) 4/60 (8%) 
6.6% 11.2% 
0/24 (0%) 1/26 (4%) 

P=0.625N 
P= 0.104N 

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

6/50 (12%) 6/50 (12%) 
14.0% 14.9% 
Ot24 (0% 1 1/26 (?'/ , 

P=0.505 
P=0.086N 

10/50 (20%) 
24.7% 
0116 (0%) 
P = 0.044 
P=0.233 

4/60 (8%) 

14/50 (28%) 

(J/)  !) , :jw j 

P = 0.022 
P = 0.196 

34 9'6 

2/43 (5%) 
5.0% 
0112 (0%) 
P=0.638N 
P= 0.163N 

2/43 (6%) 

4/43 (9%) 
9.9% 
'>!I 2 10% 
P = 0.583N 
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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III. RESULTS: MICE 

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, 18/50). The incidence 
of ulceration also increased in dosed male mice 

(vehicle control, 1/50; 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 1/49 untreated 
female mice; none was seen in any other group of 
female mice. All adrenal cortical neoplasms 
were found at  terminal kill. 

TABLE aa. ANALYSIS OF ADRENAL CORTICAL LESIONS IN MALE MICE IN THE TWO-YEAR 
DERMAL STUDY OF 8-CHLOROETHANOL 

Untreated Vehicle 
Control Control 7.5 mg 15 mg 

Hyperplasia 

Adenoma 

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

Overall Rates 4l48 (8%) 0148 (0%) 2/49 (4%) 3/43 (7%) 
Adjusted Rates 8.3% 0.0% 12.5% 25.0% 
Terminal Rates 4/24 (17%) On6 (0%) 2/16 (13%) 3/12 (25%) 
Life Table Tests P=0.013 P=0.138 P=0.024 
Incidental Tumor Testa 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 mg/kg; mice, 410-2,178 
mg/kg; (2) 14-day studies: rats, 0-611 mg/kg; 
mice, 0-1,875 mg/kg; (3) 13-week studies (five 
doses per week): rats, 0,62-1,000 mg/kg; mice, 0, 
5-45 mg per animal (192-1,957 mg/kg a t  week 1); 
(4) 2-year studies (five doses per week): rats, B), 
50, or 100 mg/kg; mice, 0, 7.5, or 15 mg per ani- 
mal (253-630 mg/kg at  week 1,188-411 mg/kg a t  
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., 19811, 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., 19771, is mutagenic in 
the fungus Aspergillus nidulrrns (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-Chlorsacetaldehyde 
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., 1980b1, E. coli (Mamber et 
al., 1983), or mammalian cells (Huberman et al., 
1976). 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-~hloroacetaldehyde, a potent mutagen and 
alkylating agent. This metabolite then can be 
converted to 2-chloroacetic acid, which is not 
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IV. DISCUSSION AND CONCLUSIONS 

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 of 2chloroethanol. The short-term test 
results for 2chloroethanol (i.e., positive in bac- 
teria but negative in a variety of eukaryotes, 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 a t  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, 19541, 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 mg/kg; 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 (71100 
across all dose groups vs 1/50 for control 
animals) in female Fischer 344 rats given 2- 
chloroethanol (0.3-10 mg/kg) by subcutaneous 
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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 alveolarhronchiolar 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 alveolarhronchiolar 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 alveolarhronchiolar adenomas in 
female CF-1 mice (5/18 vs a control rate of 2/18]. 
The incidence of alveolarhronchiolar 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 alveolartbronchiolar tumors and of 
malignant lymphoma in low dose male mice 
remained significant (P < 0.06), whereas both of 
the corresponding high dose effects remained not 

significant; (2) the increataed 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 alveolarhronchiolar 
tumors and malignant lymphoma in low dose 
male mice are suggestive of a possible response 
to dermal application of 2chloroethanol; 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. 

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

Wategoriea of evidence of carcinogenicity &re 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 Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS I N  THE TWO-YEAR 
DERMAL STUDY OF 2-CHLOROETHANOL 

CONTROL (VEH) LOW DOSE HIGH DOSE 

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

50 
50 
50 

50 
50 
50 

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

*SKIN (50) (50) (50) 

SQUAMOUS CELL CARCINOMA 1 (2%) 
KERATOACANTHOMA 1 (2%) 

PAPILLOMA, NOS 1 (2%) 4 (8%) 
SQUAMOUS CELL PAPILLOMA 2 (4%) 
SQUAMOUS CELL CARCINOMA 1 (2%) 1 (2%) 
BASAL-CELL TUMOR 1 (2%) 
KERATOACANTHOMA 1 (2%) 3 (6%) 1 (2%) 

FIBROMA 2 (4%) 6 (12%) 1 (2%) 
FIBROSARCOMA 1 (2%) 2 (4%) 

*SUBCUT TISSUE (50) (60) (50) 

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

SQUAMOUS CELL CARCINOMA, METASTA 1 (2%) 
ALVEOLAWBRONCHIOLAR ADENOMA 1 (2%) 
ALVEOLAWBRONCHIOLAR CARCINOMA 4 (8%) 1 (2%) 
PHEOCHROMOCYTOMA, METASTATIC 1 (2%) 
CARCINOSARCOMA, METASTATIC 1 (2%) 

HEMATOPOIETIC SYSTEM 
*MULTIPLE ORGANS (50) (50) (50) 

#SPLEEN (50) (60) (50) 

#MANDIBULAR L. NODE (49) (50) (49) 

MALIG. LYMPHOMA, LYMPHOCYTIC TYPE 1 (2%) 
LEUKEMIA,MONONUCLEAR CELL 11 622%) 7 (14%) 12 (24%) 

SARCOMA, NOS 2 (4%) 

CARCINOSARCOMA, METASTATIC 1 (2%) 

CIRCULATORY SYSTEM 
*PULMONARY ARTERY (50) (50) (50) 

#SALIVARY GLAND (50) (49) (50) 
C-CELL CARCINOMA, METASTATIC 1 (2%) 

ANGIOSARCOMA 1 (2%) 

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

#DUODENUM (50) (47) (49) 

#JEJUNUM (50) (47) (49) 

NEOPLASTIC NODULE 3 (6%) 3 (6%) 
PHEOCHROMOCYTOMA, METASTATIC 1 (2%) 

ADENOCARCINOMA, NOS 1 (2%) 

LEIOMYOSARCOMA 1 (2%) 

URINARY SYSTEM 
#URINARY BLADDER (49) (60) (48) 

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

CONTROL (VEH) LOW DOSE HIGH DOSE 
~~~ ~~~~~ ~~ 

ENDOCRINE SYSTEM 
#PITUITARY 

CARCINOMA, NOS 
ADENOMA, NOS 

CORTICAL ADENOMA 
PHEOCHROMOCYTOMA 
PHEOCHROMOCYTOMA, MALIGNANT 

PHEOCHROMOCYTOMA 

#ADRENAL 

#ADRENAL MEDULLA 

#THYROID 
FOLLICULAR-CELL ADENOMA 

C-CELL ADENOMA 
C-CELL CARCINOMA 

ISLET-CELL ADENOMA 
ISLET-CELL CARCINOMA 

FOLLICULARCELL CARCINOMA 

#PANCREATIC ISLETS 

(60) 

(60) 

3 (6%) 
12 (24%) 

1 (2%) 
7 (14%) 
1 (2%) 

1 (2%) 

2 (4%) 
6 (12%) 

(60) 

(49) 

(60) 
3 (6%) 
1 (2%) 

(48) 

(60) 

2 (4%) 
11 (23%) 

3 (6%) 
11 (22%) 

2 (4%) 

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

3 (6%) 
1 (2%) 

(SO) 

(49) 

(60) 

(49) 

(SO) 

1 (2%) 
16 (31%) 

1 (2%) 
9 (18%) 
2 (4%) 

1 (2%) 

1 (2%) 
3 (6%) 
1 (2%) 

(SO) 

(49) 

(49) 

REPRODUCTIVE SYSTEM 
*MAMMARY GLAND (60) (60) (60) 

*PREPUTIAL GLAND (60) (60) (60) 

#PROSTATE (49, (49) (48) 

#TESTIS (60) (SO) (BO)  

PAPILLARY ADENOMA 1 (2%) 
FIBROADENOMA 1 (2%) 1 (2%) 1 (2%) 

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

ADENOMA, NOS 1 (2%) 

INTERSTITIAL-CELL TUMOR 46 (90%) 41 (82%) 44 (88%) 

NERVOUS SYSTEM 
NONE 

SPECIAL SENSE ORGANS 

CARCINOSARCOMA 

CARCINOMA, NOS 
ADENOMA, NOS 

*EAR CANAL 

*ZYMBAL GLAND 

MUSCULOSKELETAL SYSTEM 
NONE 

BODY CAVITIES 
*PERITONEUM (60) (60) 

*MESENTERY (60) (50) 

*TUNICA VAGINALIS (SO) (60) 

MESOTHELIOMA, MALIGNANT 1 (2%) 

MESOTHELIOMA, NOS 1 (2%) 

MESOTHELIOMA, NOS 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) (60) 

MESOTHELIOMA, NOS 1 (2%) 

ANIMAL DISPOSITION SUMMARY 
ANIMALS INITIALLY IN STUDY 50 60 60 

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** 

TOTAL ANIMALS WITH BENIGN TUMORS 

TOTAL ANIMALS WITH MALIGNANT TUMORS 

TOTAL ANIMALS WITH SECONDARY TUMORS## 

TOTAL PRIMARY TUMORS 

TOTAL BENIGN TUMORS 

TOTAL MALIGNANT TUMORS 

TOTAL SECONDARY TUMORS 
TOTAL ANIMALS WITH TUMORS UNCERTAIN- 

BENIGN OR MALIGNANT 
TOTAL UNCERTAIN TUMORS 

TOTAL ANIMALS WITH TUMORS UNCERTAIN- 
PRIMARY OR METASTATIC 

TOTAL UNCERTAIN TUMORS 

M) 
116 
49 
a6 
23 
28 
3 
5 

1 
2 

49 
116 
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 
I# 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 
ANIMALS NECROPSIED 50 
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 

50 
50 
50 

50 
50 
50 

INTEGUMENTARY SYSTEM 
*SKIN 

TRICHOEPITHELIOMA 
KERATOACANTHOMA 

SARCOMA, NOS 
FIBROMA 

*SUBCUT TISSUE 

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

ALVEOLAR/BRONCHIOLAR CARCINOMA 1 (2%) 1 (2%) 

HEMATOPOIETIC SYSTEM 
*MULTIPLE ORGANS (50) (50) (50) 

XSPLE E N (50) (48) (50) 
LEUKEMIA,MONONUCLEAR CELL 7 (14%) 7 (14%) 6 (12%) 

LEUKEMIA,MONONUCLEAR CELL 1 (2%) 

CIRCULATORY SYSTEM 
*MULTIPLE ORGANS 

ANGIOSARCOMA 
(50) 

DIGESTIVE SYSTEM 
*TONGUE (50) (50) (50) 

#LIVER (50) (50) (50) 
SQUAMOUS CELL CARCINOMA 1 (2%) 

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

URINARY SYSTEM 
NONE 

ENDOCRINE SYSTEM 
#PITUITARY 

CARCINOMA, NOS 
ADENOMA. NOS 

#ADRENAL 
CORTICAL ADENOMA 
PHEOCHROMOCYTOMA 
PHEOCHROMOCYTOMA, MALIGNANT 
PHEOCHROMOCYTOMA, METASTATIC 
GANGLIONEUROMA 

#THYROID 
FOLLICULAR-CELL ADENOMA 

C-CELL ADENOMA 
C-CELL CARCINOMA 

FOLLICULARCELL CARCINOMA 

#PANCREATIC ISLETS 
ISLET-CELL ADENOMA 
ISLET-CELL CARCINOMA 

(50) 

(49) 

4 (8%) 
19 (38%) 

1 (2%) 
3 (6%) 

(49) 

2 (4%) 
1 (2%) 

1 (2%) 
(49) 

(49) 
1 (2%) 

24 (49%) 

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

1 (2%) 

1 (2%) 
1 (2%) 
3 (6%) 

3 (6%) 

(50) 

(50) 

(49) 

(50) 
1 (2%) 

29 (58%) 

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

(50) 

(49) 

4 (8%) 
1 (2%) 

1 (2%) 
1 (2%) 

(50) 
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TABLE M. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN  THE TWO-YEAR 
DERMAL STUDY OF 8-CHLOROETH ANOL (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

REPRODUCTIVE SYSTEM 
*MAMMARY GLAND 

ADENOCARCINOMA, NOS 
PAPILLARY ADENOMA 
CYSTADENOMA, NOS 
FIBROADENOMA 

'CLITORAL GLAND 
CARCINOMA, NOS 
ADENOMA. NOS 

#UTERUS 
ENDOMETRIAL STROMAL POLYP 
ENDOMETRIAL STROMAL SARCOMA 

#CERVIX UTERI 
FIBROMA 

#UTERUISIENDOMETRIUM 
CARCINOMA, NOS 

#OVARY 
GRANULOSA-CELL TUMOR 

(60) 

3 (6%) 
13 (26%) 

1 (2%) 

7 (14%) 
1 (2%) 

1 (2%) 

(60) 

(60) 

(60) 

(60) 

(49) 

(60) 
2 (4%) 

3 (6%) 
7 (14%) 

(60) 

- 

(SO) 

1 (2%) 
3 (6%) 

11 (22%) 

1 (2%) 

7 (14%) 
1 (2%) 

(SO) 

(50) 

(50) 

(50) 

(SO) 
1 (2%) 

~~~ 

NERVOUS SYSTEM 
#BRAIN (49) (60) (SO) 

CARCINOMA, NOS, INVASIVE 1 (2%) 
ASTROCYTOMA 1 (2%) 

SPECIAL SENSE ORGANS 
'ZYMBAL GLAND (60) (60) (60) 

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

MUSCULOSKELETAL SYSTEM 
NONE 

~ 

BODY CAVITIES 
NONE 

ALL OTHER SYSTEMS 
*MULTIPLE ORGANS (60) (60) (60) 

PHEOCHROMOCYTOMA, METASTATIC 1 (2%) 

ANIMAL DISPOSITION SUMMARY 
ANIMALS INITIALLY IN STUDY 

NATURAL DEATH 
MORIBUND SACRIFICE 
SCHEDULED SACRIFICE 
TERMINAL SACRIFICE 
DOSING ACCIDENT 
ACCIDENTALLY KILLED, NDA 
ACCIDENTALLY KILLED, NOS 
ANIMAL MISSING 
ANIMAL MISSEXED 
OTHER CASES 

M) 
1 
7 

42 

60 
3 
B 

50 
2 

10 

39 38 
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TABLE M. SUMMARY O F  THE INCIDENCE O F  NEOPLASM8 IN FEMALE RATS IN THE TWO-YEAR 
DERMAL STUDY O F  S-CHLOROETHANOL (Continued) 

~ 

CONTROL (VEH) LOW DOSE HIGH DOSE 

TUMOR SUMMARY 
TOTAL ANIMALS WITH PRIMARY TUMORS** 

TOTAL ANIMALS WITH BENIGN TUMORS 

TOTAL ANIMALS WITH MALIGNANT TUMORS 

TOTAL ANIMALS WITH SECONDARY TUMORS# # 

38 
TOTAL PRIMARY TUMORS 70 

32 
TOTAL BENIGN TUMORS 61 

16 
TOTAL MALIGNANT TUMORS 18 

TOTAL SECONDARY TUMORS 

BENIGN OR MALIGNANT 1 
TOTAL UNCERTAIN TUMORS 1 

VAL UNCERTAIN TUMORS 

TOTAL ANIMALS WITH TUMORS UNCERTAIN- 

TOTAL A N f W  WITH TUMORS UNCERTAIN- 
PRINARY OR METASTATIC 

43 
72 
36 
53 
16 
17 
2 
2 

2 
2 

43 
76 
40 
64 
10 
11 

1 
1 

1 
1 

NUMBER OF A N I W  NECROPSIED 
** PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS 

## SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN 
c NUMBER OF ANIW WITH TISSUE EXAMINED mcRoscoprcAuy 
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TABLE A3, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YEAR DERMAL 
STUDY OF 3-CHLOROETHANOk VEHICLE CONTROL 

Liomyoumma 
Largo inlrltino 

Kidnoy 
U r i n y  b W r  

Bnla 
8 

Ear 
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TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: VEHICLE CONTROL
(Continued)

AKUtAL
NUMBER

WEEKS ON
STUDY

Skin paint tita
Squamoua call carcinoma

Skin

Squamoua call carcinoma
Baaal call tumor
Karatoacanthoma

Fibroma
Fibroaareoma

HEaruiAfuBz OZOTEM
Lnnga and bronchi

Sqnamoua call carcinoma, mataatatic
Alvaolarforonchiolar adanoma
Phaochromocytoma, matattatic

Trachaa

HEMATurwiirriv; aiaiuM
Bona marrow
Splaan
Lymph nodai

Carcinoaarcoma, mataatatic
Thymui

Haart

DIQEBiivn a zal KM
Salivary gland

Angioiarcoma
Livar

Phaochromocytoma, mataitatic
Biladuct
Oallbladdar * common Mia duct
Pancraat
Ewphagui
Stomach
Small Intaittna

LaiomyoMreoma
Larplntattina

Kldnay
Uriaarybladdar

PttiSS?"'* »""»

AdJntma^oS*

CorMMl adinoma
PhM4hrVB08ytona

Thyroid
rolUenlar rail carcinoma
C-oall adanoma

VaM*illvm4ir^
Pancnaticiilati
Itlit call adanoma
Iilit call carcinoma

AjErRuUUCnvE SVaTVM
Mammary (land

ribroadaaoma
Taitti

Intarititial call tumor
Praitata

Adanoma, NOB
Praputial/clitoralgland

Cardnoma, NOT
Adanoma, NOB

rfEnVOuB oYsTKM
Brain

spEuAL SENSE ORGANS"
Car
•Cardnoianoma

Zymbal gland
Carcinoma, NOS

BOOT LAVITljBB
Paritonauffl

Mauthalioma. malignant
Tunica vaglnaUi

MaiothaTloma,NO8
Maaiatiry

M<K>ta««0aa,N08

ALL t/1'rlUJI ilf o'i'ICIWil
Mulliplaorfan»,NOS

Malignant lymphoma, lymphocytie typa
Laukamia, mononuclaar call

1 1 1 1 2J 2 3 2 1 3J 2J 51 31 3 1 S 1 II 8J 3 31 JI il ij ij 4! 4 1 4J 4J S
T| 8| 2| 3| 4| S| A| 7| 8| 0| 1| 3| 4| 5| 7| 8| 0| 1| 2| 4j 6| 7| 8| 0|

9 3 §1 3 sl 9 9 a 9 a 9 si a 9 il 9 3 H 9 3 ij 9 9 3 s
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 X X X

X X X

X

N N N N N N N N N N N N N K T N N N N N N N N N N N
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 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 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
TISSUES
TUMORS

48
1

•SO

1
1
1

•SO
2
1

40
I
1
1
1

46

40
SO
40
1

87

SO

SO
1

SO
1so•soso

48
SOso.1so

80
40

SOJ
50
f

40
9

3»
SO
3
1

•SO
1

SO
46
40
1

•60
1
2

SO

•SO1
•so1

•so
•so1•so

1

•so
11

• Animalf nacropiiad
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TABLE AS. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF W RATS M '"HE TIIIO=VEAB D E W  
STUDY OF 1CHLOROETHAIYOL: LOW DOBE 

sxIIp.M* skin 
squumsall- 
br8haathOmr 

F i b m a u  

L- d bronchi 
T l W h  

BOW marmw 

"kEY- 

AlvwMmnchioluEvdnom 

%+&Ci3 
ens 

R e a  
Blood veruh 

C a l l  & M W  nUwth 

mrylkwl 
Liver 

&le duct 
O.1lbLdd.r & common bib duct 
Pancnu 

Neopl.lticnodnla 

:22r 
smll h b h M  
hrplnbltiru 

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

. . . . . . . . . . . . . . . . . . . . . . . . .  
X 

x x  X 

X x x  
X 

. . . . . . . . . . . . . . . . . . . . . . . . .  
x x  . . . . . . . . . . . . . . . . . . . . . . . . .  

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

. . . . . . . . . . . . . . . . . . . . . . . . .  + - - + + + - + + + - + + + - - - - + + + + - - +  
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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  
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X X 
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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 

I I 

. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  
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A 

. . . . . . . . . . . . . . . . . . . . . . . . .  X x x  X X 

x x  X 
x x  

X x x  . . . . . . . . . . . . . . . . . . . . . . . . .  
X 

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

. . . . . . . . . . . . . . . . . . . . . . . . .  x x x x x x x x 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 N N N N N N N N N N N  

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  
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TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: LOW DOSE
(Continued)

ANUUU.
NUMBER

WEEKS ON
STUDY

Skin, paint sit*
SUa,

Squamous cell carcinoma
IfayelMMiillinriia

Subcutaneous tissue
Fibroma
Ftbroaartoma

HEorlilATUUV BzarsjAf
Lungs and bronchi

Alveolar/bronchiolar carcinoma
Trachea

Bon* marrow
Spleen .

S*rcoma,NOS
Lymph nodes
Thymus

Heart
Bloodvessels

C-cell carcinoma, metaatatic

uluEoi'ivK siioTEM
Salivary (land
Liver

Nooplastic nodule
Bile duct
Gallbladder t common bile duct
Pancreas
Esophagus
Stomach
Small intestine
Large intestine

UMTIAKZ Bivi'SiM
Kidney
Urinary bladder

Transitional cell carcinoma

JbriUVA«lttNE BYoTBM
Pituitary

Carcinoma, NOS
AdenomaVNOS

Adrenal
Cortical adenoma
Pbeochromocytoma

Thyroid
Follicular cell adenoma
Follicnlar cell carcinoma
C-cell adenoma
C -call carcinoma

Parathyroid
Pancreatic islets

Wet cell adenoma
I»let cell carcinoma

Mammary gland
Papillary adenoma
Fibroadenoma

Testts
Interstitial cell tumor

Prostate
Preputial/clitoral (land

Carcinoma. NOS
Adenoma, NOS

Brain

Al«li i/l MIJA azal iiMs
Multiple organs, NOS

Leukemia, mononuclear call

:::;:::;!::;;::;:::;;::::
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 X X

X
X X X X X

X
X X

X

+ • * • • + • + + + + + + + + • + •x x x x x x x x x x x
+ -t' + + - f - f + -f + -T- + +

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

X

X

N N N N N N N

X

N N N N N N N

X
X X

X

X

+ + + + + •!- +

X X X
+ + + • • * • + + +•
N N N N N N N

X

N N N N N N

X

N N N N N N

X

X

X X

+ + + + + +

X X X X X X
— + + + + +

N N N N N N

+ + + + «. + t + + + + + + + + + + + + + + + + + +

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

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

TOTAL:
TISSUES
TUMORS

49
•50

1
3

•SO
6
2

50
4

50

49
50
2

SO
33

50
•50

1

49
50
3

50
•50
50
49
50
47
50

50
50
1

48
2

11
50
3

13
49
1
1
4
1

39
50
3
1

•50
1
1

50
41
49

•50
1
2

50

•50
7

• Animali nacropiiad
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TABU As. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YZAR DERMAL 
STUDY OF 1-CHLOROETHANOL: HIGH DOSE 

HU?t 

N.opluLicd& 
B h  duct 
WbLddrr L common bih duct 

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

. . . . . . . . . . . . . . . . . . . . . . . . . .  
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  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  
+ + + + - + + + + + + e + + + + + + + + + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  X 

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

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

X x x  x x  x x  x x  . . . . . . . . . . . . . . . . . . . . . . . . .  
X 

X X X X 
. . . . . . . . . . . . . . . . . . . . . . . . .  X X 

X 

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

H + + + + + + + N + + N + + + + + + + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  x x x  x x x x x x x x x x x x x x x x x  x . . . . . . . . . . . . . . . . . . . . . . . . .  
H N N N N N N N N N N N N N N N N N N N N N N N N  

X 
X 

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

H N N N N N N N N N N N N N N N N N N N N N N N N  
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 x x  

X x x x  x x  X 

* No tiuur information aubmittod 
C: Nwmprp no bintology duo to protocol 

Autoly8u' 
M Aninulmiuing 
B: No noempty porformad 
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TABLE M. INDIVIDUAL AMtMAL TUMOR PATHOLOGY OF MALE RAT& HIGH DOSE 
(Contindad) 

WEEKSON 
STUDY 

H E U t  

Tastb 
Intarmtiti.1 call tumor 

Prostata 
PnputiaUclitonl land 

Carcinoma, N C ~  

7 
2Z&?V 

Manoma, NOS 

Zymbal gland 

Mewtotha 'Y": loma NOS 

Mukipla O ~ M  NOS 
Maaothalionm,'NOB 
hukamk, mononnclaar call 

+ + + + + + + + ? + + + + + + + + + + + + + + + +  
A . . . . . . . . . . . . . . . . . . . . . . . . .  

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 . . . . . . . . . . . . . . . . . . . . . . . . .  
A 

x x  x x x  X 

. . . . . . . . . . . . . . . . . . . . . . . . .  
x x  X 

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

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

. . . . . . . . . . . . . . . . . . . . . . . . .  
x x x ,x x x x x X ' X  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 N N N N N N N N N ~ N  

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 

50 
1 

47 

4a 
50 
4a 
43 

50 

50 
W 
3 

50 
*50 
49 
49 
49 
49 

1 
49 

- 

- 
- 

50 
48 

19 
1 

15 
50 
1 

10 
2 

49 
1 
3 
1 
35 

050 
1 

50 
44 
40 
*W 

2 
1 

50 

- 

- 

- 

*50 
1 
1 

*50 
1 

- 

*50 
1 

12 
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TUX$ Al. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATB IN THE TWO-YEAR 
DERMAL STUDY OF S-CHLOROETHANO~ VEHICLE CONTROL 

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

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

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

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

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

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

+ + + - + + + + + + + + + + + + + + + c + + + + +  

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  
X X 
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TABLE Al. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RAT& VEHICLE CONTROL 
(Continued) 

WEEKS ON 
STUDY 

Kidney 
Urinugbldd.r 

Pihitaw 
c u r i n o m ,  NOS 
M.nomr.N08 

. . . . . . . . . . . . . . . . . . . . . . . . .  
+ + + + + + + + + + + + + + + + + + + + + + + + N  

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

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

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

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

X 

. . . . . . . . . . . . . . . . . . . . . . . . .  
X X 

+ - + - + + + + + + - + + + + - - + + + + + + - +  . . . . . . . . . . . . . . . . . . . . . . . . .  
X 

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

N N N N N N N N W 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 

48 
050 

1 

50 
1 
48 

48 
50 
1 
4 
40 

50 

50 
50 
1 

50 
0 5 0  
49 
47 
50 
49 
50 

50 
50 

50 
4 

19 
I 9  
1 
3 
49 
2 
1 

98 
49 
1 

'50 
8 

18 
0 5 0  

1 
50 
1 
7 
1 

40 

- 

- 
- 

- 
- 

- 

49 
1 

*50 
1 

*50 
7 

- 
- 
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TABLE A l .  INDIVIDUAL ANIBfAL TUMOR PATHOLOGY OF FEMALE UT6 IN "HE TWamAB 
DERMAL STUDY OF S-CHLOROETHANOL: LOW Do8E 
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- + + + + + + + + + + + + + + + + + + + + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  

X 

+ + + + + + + + + + + + + + + + + + + + + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  

A . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

X 
N N N N N N N N N N N N N N N N N ~ N N ~ ~ ~ ~ ~  

~~ ~~ ~ 

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

. . . . . . . . . . . . . . . . . . . . . . . . . .  
t x x  x x x X I  I I  
+ + + + + + + + + + e + + + + + + + + + + + + + + +  

X X I  

I 

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

X x 
. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

+ + z N + + + + + + + + + + N + + + + + + + + + +  
A x x  

X X X X  . . . . . . . . . . . . . . . . . . . . . . . . .  
X X . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  
X 

U N N ~ N N N N N N N N N N N N N N ~ N N N ~ N N  
X 

J 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 

a4 



7 I Adrsoma, NOLI 

. . . . . . . . . . . . . . . . . . . . . . . . .  
+ N + N + + + + + + + + + + + + + + + + + + + + +  

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  
- ~~ ~ 

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

N N N N N N N N N N N N N N N N N N N A ~ ~ A A ~  
. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
N N N N N N N N N N N N N N N N N N N N N N ~ N N  

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

X X I X  X I  x x  I I 1  x . . . . . . . . . . . . . . . . . . . . . . . . .  
X 

X X 

I . . . . . . . . . . . . . . . . . . . . . . . . .  
X 

X 
f + + * + + + + + + + - - - - + + - + - L - + +  . . . . . . . . . . . . . . . . . . . . . . . . .  

X 

. . . . . . . . . . . . . . . . . . . . . . . . .  
X x x x  X . . . . . . . . . . . . . . . . . . . . . . . . .  
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TABLE Al.  INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE TWO-YEAR 
DERMAL STUDY OF 1CHLOROETHANOL: HIGH DOSE 
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TABLE A l .  INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: HXGH DO6E 
(Continued) 

NUMBER 

WEEKS ON 
STUDY 
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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 Bl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE TWO-YEAR 
DERMAL STUDY OF PGHLOROETHANOL 

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

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

60 60 60 
60 50 so 
60 60 60 

INTEGUMENTARY SYSTEM 
#SKIN PAINT SITE 

FIBROMA 
*SUBCUTTISSUF4 

SARCOMA, NOS 
FIBROSARCOMA 
NEUROFIBROSARCOMA 

RESPIRATORY SYSTEM 
#LUNG (50) (SO) (110) (60) 

ALVEOLAWBRONCHIOLAR ADEN 6 (12%) 8 (16%) 10 (20%) 9 (18%) 
ALVEOLAWBRONCHIOLAR CARCIN 4 (8%) 6 (12%) 9 (18%) 3 (6%) 

HEMATOPOIETIC SYSTEM 
'MULTIPLE ORGANS (50) (60) (M)) (60) 

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

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

CIRCULATORY SYSTEM 
#SPLEEN (44) (49) (60) (60) 

#LIVER (60) (49) (SO) (SO) 
HEMANGIOSARCOMA 1 (2%) 

HEMANGIOSARCOMA 1 (2%) 
~~ ~ ~~ 

DIGESTIVE SYSTEM 
#LIVER 

BILE DUCT CARCINOMA 
HEPATOCELLULAR ADENOMA 
HEPATOCELLULAR CARCINOMA 
HEPATOBLASTOMA 

ACINARCELL CARCINOMA 

ADENOCARCINOMA, NOS 
ADENOMATOUS POLYP, NOS 

LEIOMYOSARCOMA 

#PANCREAS 

#STOMACH 

, 'ANUS 

(60) (49) 
1 (2%) 

1 (2%) 2 (4%) 
6 (12%) 9 (18%) 

(46) (49) 

(60) 
1 (2%) 

(60) (SO) 

URINARY SYSTEM 
#KIDNEY (60) 

#URINARY BLADDER (44) 
TUBUWRCELL ADENOCARCINOMA 

TRMSITJONAL-CELL CARCINOMA 
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TABLE B1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE TWO-YEAR 
DERMAL STUDY OF SCHLOROETXANOL (Continued) 

~~~~~ ~ 

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

ENDOCRINESYSTEM 
#ADRENAL (48) (48) (49) (SO) 

#ADRENAL CORTEX (48) (48) (499) (M)) 

#THYROID (47) (47) (44) (46) 

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

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

FOUICULARCEU ADENOMA 1 (2%) 

REPRODUCTIVE SYSTEM 
"PREPUCE (M)) (50) (60) (M)) 

+SEMINAL VESICLE (50) (60) (60) (60) 

#TESTIS (49) (50) (M)) (M)) 

PAPILLOMA, NOS 1 (2%) 

CARCINOMA, NOS 1 (2%) 

INTERSTITIAL-CELL TUMOR 1 (2%) 

NERVOUSSYSTEM 
NONE 

SPECIAL SENSE ORGANS 
NONE 

MUSCULOSKELETAL SYSTEM 

OSTEOSARCOMA 
*HUMERUS (60) 

BODY CAVITIES 
*ABDOMINAL CAVITY 
SARCOMA, NOS 

(M)) 

ALL OTHER SYSTEMS 
*MULTIPLE ORGANS (50) 

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

ANIMAL DISPOSITION SUMMARY 
ANIMAL8 INITIALLY IN STUDY M) 

NATURAL DEATH 19 
MORIBUND SACRIFICE 6 
SCHEDULED SACRIFICE 
TERMINAL SACRIFICE 24 
DOSING ACCIDENT 
ACCIDENTALLY KILLED, NDA 
ACCIDENTALLY KILLED, NOS 1 
ANIMAL MISSING 
ANIlllAL MISSEXED 
OTHER CASES 

M) M) M) 
13 11 19 
11 21 19 

26 16 12 

2 
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TABLE B1. WnaUBI OF THE INCIDENCE OF NEOPWSMS IN MALE lYIICE IN THE TWO-YEAR 
DEBIIML STUDY OF 1-CHLOROETHANOL (Continuodd) 

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

TUIYORSUMMARY 
TOTALANIyAIswITHpRlyARY Tux- 23 

TOTALPRIMARYTUMORS 30 
TOTALANIlUtsWITHBEMGNTUMORS 7 

TOTAL BENIGN TUMORS 12 
TOTALANIMALSWITHMALIGNANTTUM 17 

TOTALMUIGNANTTUMORll 18 
TOTAL A N I W  WITH SECONDARY T U M C i  1 

TOTAL SECONDARY TUAfORS 1 

TOTAL UNCERTAIN TUMORS 

TOTAL UNCERTAIN TUMORS 

TOTALANIWWITHTUMORSUNCERTAIN- 
BENIGN OR MALIGNANT 

TOTAL ANI- WITH TUMORS UNCERTAIN- 
PRIMARY OR METASTATIC 

29 39 
43 66 
11 14 
12 18 
25 32 
31 40 
3 
3 

21 
31 
12 
16 
14 
1s 
1 
1 

1 
1 

NUMBER OF ANIMALS NECROPSIED 
+. PRIMARY TUMOR8 A U  TUMORS EXCEPT SECONDARY TUMORS 
i NUMBER OF ANIMALS WITH TISSUE EXAMINED MICRO8COPICALLY 
/I SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN 
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TABLE B2. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR
DERMAL STUDY OF X-CHLOROETHANOL

CONTROL (UNTR)

ANIMALS INITIALLY IN STUDY
ANIMALS NECROPSIED
ANIMALS EXAMINED HISTOPATH

INTEGUMENTARY SYSTEM
#SKIN PAINT SITE

SARCOMA, NOS, INVASIVE
•SKIN

PAPILLOMA.NOS
TRICHOEPITHELIOMA

•SUBCUT TISSUE
BASAL-CELL CARCINOMA
TRICHOEPITHELIOMA
SARCOMA, NOS
MYXOMA
LIPOSARCOMA
CARCINOSARCOMA

RESPIRATORY SYSTEM
#LUNG

ALVEOLAR/BRONCHIOLAR ADEN
ALVEOLAR/BRONCHIOLAR CARCIN
SARCOMA, NOS, METASTATIC
CARCINOSARCOMA, METASTATIC

HEMATOPOIETIC SYSTEM
•MULTIPLE SITES

MALIGNANT LYMPHOMA, NOS
•MULTIPLE ORGANS

MALIGNANT LYMPHOMA, NOS

50
50
50

(48)

(50)

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

1 (2%)

(50)
7 (14%)
3 (6%)

(50)
1 (2%)

(50)
9 (18%)

CONTROL (VEH) LOW DOSE

50
50
50

(49)

(50)

1 (2%)
(50)

1 (2%)
1 (2%)

(50)
7 (14%)
2 (4%)

(50)

(50)
8 (16%)

MALIG. LYMPHOMA, HISTIOC YTIC TYPE 1 (2%)
GRANULOCYTIC LEUKEMIA

ISPLEEN (47)
1 (2%)

(49)
MALIG. LYMPHOMA, HISTIOC YTIC TYPE

fMESENTERIC L. NODE
MALIGNANT LYMPHOMA, NOS

CIRCULATORY SYSTEM
•SUBCUT TISSUE

HEMANGIOSARCOMA, METASTATIC
fSPLEEN

HEMANGIOSARCOMA
*HEART

HEMANGIOSARCOMA, METASTATIC
0UTERUS

HEMANGIOMA
HEMANGIOSARCOMA

#OVARY
HEMANGIOMA

DIGESTIVE SYSTEM
OLIVER

ADENOCARCINOMA, NOS, META
HEPATOCELLULAR ADENOMA
HEPATOCELLULAR CARCINOMA

•GALLBLADDER
PAPILLARY ADENOMA

(38)
1 (3%)

(50)

(47)

(60)

(50)

(50)
1 (2%)

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

(50)

(33)

(50)

(49)

(60)

(49)
1 (2%)

(60)
2 (4%)

(50)

2 (4%)
1 (2%)

(50)

50
50
50

(48)

(50)
1 (2%)

(50)

1 (2%)

(49)
6 (12%)
5 (10%)

1 (2%)

(50)

(50)
8 (16%)
2 (4%)
4 (8%)

(48)
1 (2%)

(36)

(50)
1 (2%)

(48)
2 (4%)

(50)
1 (2%)

(49)

1 (2%)
(49)

2 (4%)

(49)

(50)

HIGH DOSE

50
60
50

(47)
1 (2%)

(60)

(60)

2 (4%)

(50)
6 (12%)
3 (6%)
1 (2%)

(50)

(50)
9 (18%)
1 (2%)
3 (6%)

(49)

(44)

(50)

(49)

(50)

(60)

(48)

(50)

1 (2%)
(60)

1 (2%)

93 2-Chloroethanol, NTP TR 275



TABLE B% 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 (60) (60) (60) (60) 

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

ENDOCRINE SYSTEM 
#PITUITARY 

CHROMOPHOBE ADENOMA 
ACIDOPHIL ADENOMA 

#ADRENAL 
CORTICAL ADENOMA 
PHEOCHROMOCYTOMA 

#ADRENALCAPSULE 
ADENOMA, NOS 

#PANCREATIC ISLETS 
ISLET-CELL ADENOMA 

REPRODUCTIVE SYSTEM 
@MAMMARY GLAND 

ADENOMA, NOS 
ADENOCARCINOMA, NOS 
ADENOSQUAMOUS CARCINOMA 
CARCINOSARCOMA 

LEIOMYOMA 
LEIOMYOSARCOMA 
ENDOMETRIAL STROMAL POLYP 
ENDOMETRIAL STROMAL SARCOMA 

CARCINOMA, NOS 

CYSTADENOMA, NOS 
PAPILLARY CYSTADENOMA, NOS 
LUTEOMA 
GRANULOSA-CELL TUMOR 

#UTERUS 

#UTERUSIENDOMETRXUM 

#VARY 

(60) 

4 (8%) 

(SO) 

(SO) 

1 (2%) 

(60) 

2 (4%) 

(49) 
1 (2%) 
2 (4%) 

(49) 

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

1 (2%) 

(60) 

6 (10%) 

2 (4%) 

2 (4%) 
1 (2%) 

(60) 

NERVOUS SYSTEM 
#BRAIN 

ASTROCYTOMA 

SPECIALSENSE ORGANS 
NONE 

MUSCULOSKELETAL SYSTEM 
.SKELETAL MUSCLE (M)) 

LEIOMYO8ARcOMA, INVASIVE 
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TABLE BI. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR 
DERMAL STUDY OF S-CHLOROETHANOL (Continued) 

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

ALL OTHER SYSTEMS 
*MULTIPLE ORGANS (60 J (60) (SO) (60) 

ADENOCARCINOMA, NOS, META 1 (2%) 
ALVEOLAR/BRONCHIOLAR CA, INVASIVE 1 (2%) 
CARCINOSARCOMA, METASTATIC 1 (2%) 

ANIMAL DISPOSITION SUMMARY 
ANIMAIA INITIALLY IN STUDY M) 

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

60 
12 
12 

26 

so M) 
S 10 

26 20 

20 20 

TUMOR SUMMARY 
TOTAL ANIMALS WITH PRIMARY TUM** 

TOTAL PRIMARY TUMQRS 
TOTAL ANIMALS WITH BENIGN TUMORS 

TOTAL BENIGN TUMORS 
TOTAL ANIMALS WITH MALIGNANT TUM 

TOTAL MALIGNANT TUMORS 
TOTAL ANIMALS WITH SEC TUMW 

TOTAL SECONDARY TUMORS 
TOTAL ANIMALS WITH TUM UNCERTAIN- 

BENIGN OR MALIGNANT 
TOTAL UNCERTAIN TUMORS 

TOTAL ANIMALS WITH TUM UNCERTAIN- 
PRIMARY OR METASTATIC 

TOTAL UNCERTAIN TUMORS 

86 
46 
18 
20 
22 
24 

2 
2 

1 
1 

27 32 
37 46 
1s 11 
20 16 
16 26 
17 30 

4 
4 

1 
1 

32 
40 
10 
12 
26 

4 
4 

2a 

* NUMBER OF ANIMALS NECROPSIED 
** PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS 
X NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
## SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT OROAN 
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TABLE B& INDIVIDUAL ANIMAL TUMOIt PATHOLOGY OF MALE MICE IN THE TWO-YEAR DERMAL 
STUDY OF SCHLOROETHANOL: UNTREATED CONTROL 

2-Chloroethanol, NTP TR 276 
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TABLE BS. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: UNTREATED CONTROL 

WEEKS ON 
STUDY 

. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  
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X X X x x  X 

X X 
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TABLE BS. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO-YEAR DERMAL
STUDY OF S-CHLOROETHANOL: VEHICLE CONTROL

NUMBEB

WEEKS OH
STUDY

JTJjUUmb^TAitx1 SlTSrEM
in (Mint tit*
Fibroma
ibratuMOtutiuu*
Urooma,N08
SfMU'QflbVMilMOBl&

lugtaad bronchi
AhPtolajflHWMhtolar *4*fflorMt
rachat
naTOPonrnc SYSTEM
»M marrow

lamaagMaanama
rm^nodM
lynros

•art

UW11VE oTIFTjbJHl

Mr

IraungioMreoma
Udnct
illbUddar * common bil. duct

uphagu
MM*
IdaBMantooma, NOS
uJUntMtiM
irpiBtMtin*
UNAK* BVoTKH
\tun
riuqrbMdtr
NUUUHUIB OIoPBU

Inaal
"bMchromocytoma

irathyroid

ampaiy g^nA
nti>
tMtat*
ERVUUB BVOTKM ' ' '"
via

iltipl* organ*, NOS
lib duct carcinoma. m*t*at£tic
dwola^brfuichiol^^ camnonsa, in^asivs
Malignant Ijrmphoma, NOS
UlignantUmphom*. fautiacytic type

1 1 3 1 3 1 3 11 1 H
0 | 0 | o i o | 0 | « 5 i m g ] 0 ( 0 i
4 4 N 0 7 \ T\ T\ 1 \ T] 8 8
l| 4\ 8| 4| 5| 5| 7] 8| 8| l| 3|

•1- + + 4- + + +. + + + +-

X X
- - - - + --- + --_
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X

N N N N + N * - t - + N +
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i 1 1 1 3 i 5 2 i il 9 3 1 !
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8 M M M « « « « « « « N O
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X

X X

X
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X

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

—

X

X
X

+ - - * + * - + * + *

N N N W H N N N N N N

+ + + ,. + <. + +. + + .̂
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N N N N N N N N N N N N N N

+ + + + + + + + > + + 1. + +
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N N N N N N N N N N N

X X
X

X X

N N N N N N N N N N N N N N
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X X
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: VEHICLE CONTROL
(Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY

Sktapcmt ate
Fibroma

SnhftitaityfaTOf tiutu
Sarcoma, NOS
Fibrotarcoma
Nenrefibroiarcoma

Lungi and bronchi
Alveolar/bronchiolar adenoma
Alveolar/bronchiolar carcinoma

Trachea

Bone marrow
Spleen

Hemangwearcoma
Lymph nodes
Thymus

U1KUUUATUKY SYSTEM
Heart

Salivary gland
Liver

Bile duct carcinoma
Hepatocellular adenoma
Hepatocellular carcinoma
Hemangiosarcoma

Bile duct
Gallbladder & common bile duct
Pancreas
Esophagus
Stomach

Adenocamnoma, NOS
Small inteitine
Large intestine

UK1KAHY SISTtM
Kidney
Unnary bladder

Pituitary
Adrenal

Pheochromocytoma
Thyroid
Parathyroid

Mammary gland
Teitu
Prottat*

Brain

AI.I. I/I'H£K sxb^i'^Ms
Multiple organa, NOS

Bile duct carcinoma, metaitatic
Alveolar/bnnchiolar carcinoma, mvan
Malignant lymphoma, NOS
Malignant lymphoma, hiitiocytic type
Qnnulocytic leukemia

« i u « M 4 l i ] y ^ 3 J u ! i « i M « n i i u M » 2 i y M « « a3 | 4 | « | 0 | 4 | 7 | 8 | 1 | 3 | 4 | 5 | 6 | 9 | 0 | 1 | 2 | 3 | 9 | 1 | 4 | 5 | 6 | 8 | 9 | 0

11 1] 1] 11 11 11 11 11 1) 1] 1] 11 1] 11 11 11 11 11 11 11 11 11 11 11 1

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 SN 3 3 3 3 3 S

X X
X

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

+ + + + + + + + + + + ^ + + + + ^ + + + ^ + + + +

N N N N N N N N N M N N N N N N N N M N N N N N N

TOTAL:
TISSUES
TUMORS

SO
1

•SO
4
1
1

SOg
6

17

47
49
1

32
43

49

SO
49
1
2
9
1

49
•50
49
44
SO
1

42
46

SO
50

47
48
1

47
15

•SO
50
50
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•SO
1

3
1
2

* Animal* nvcropsitd
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TABLE B8. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE Df THE TWO-TEAR DERMAL
STUDY OF S-CHLOROETHANOL: LOW DOSE

tnmara

WIIKSON
STUDY

TBUUJUHTAAX OXOTI

Sarcoma, NOB

REoruukfUHY BTBTGM
Lunfi *ad bronchi

AlvcoUrfttroBefaiolar Mtonoma
Alvtolu/braachiolir cudaoma

TruhM
X X

HEMATOrUIETIC SI8TI
Bom marrow
Splwn
Lymph nodn
Thymm

dBCuLATOKT aiSTGH
Htart

LUUfiBTlVA SIol
Salivary (lend
Liver

H<D*toc*llolar
HnatoccllnUr carcinoma

O«UbUdd«r & common bil* dnct
Puunu

Aciur etU carcinoma

Adtnocareinoma, NOS
Small intutia*
Largtiatntm*
lUctom

Ltiomjroiarcoma
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

UJUNAKI SYSTEM
Kidaay

Tubular rail adtnocareiaoma
Urinary bladdir

Traniitional rail carcinoma

BNOOCIUN& SYSTEM
Pituitary
Adnnal

Cortical adenoma

FolUcnlar call adinoma
Paratiyroid

Tntil
Prortata
StmiaalvMiol*

Carcinoma, N08

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
+ 4. + 4, + + + + + + + + + + > + + . ^ + 4. + + + + . +

+ + + + ^ . 4 . + ^ + ^ + ^ + + + ^ > ^ + + + + + + . +
N N N N + N N N N N N + N N N N N N + N + N + N +

rfMHV

Oitwnareama
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
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X X X X X X X X
X X X
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: LOW DOSE
(Continued)

AWIMAfc
NUMBER

mtm

IN 1 lUuMiiMTAKx BXEtTiiM
Skin paint tit*

nssaar
jUEarlMATUKZ azBTWtt
Lungtaadbroachi

Alvtolar/broachiolar adiaoma
Alvaolar/broaohiolar carcinoma

Tnehaa

BOM marrow
Splnn
Lymph aodti
Thynrai

IsiMUULATUKT BTBTfiM
Kaart

Salivary gland
Livtr

Hapatooillular adtaoma
Hanatocallular carcinoma

Bill Suet
Oallbladdtr & common btla duet
Paneraai

Aoin*r coll carcinoma
Euphagui
Stomach

Adtaocarcinoma, NOS
Small intaitin*
Lara* tnttitini
Rtctum

Ltiomyoiarooma

UWNAHI aiOTBM
Kidaty

Tubular cill adtaocarcinoma
Urinary bladdtr

Tranrttional call carciaoma

Pituitary
Adrtaal

Cortical adtaoma
Thyroid

rollicular nil aduoma
Parathyroid

Mammary gland
Ttitii
Prottat*

Carcinoma, NOS

niiHVUua aiBtiM
Braia

BOM
Oitoeunoma

uLL i/in&H BiaTBMB
MultiBl*orfaai,N08

Mairfnantlymphoma,NOS
Oraaulocytic liukamia
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UUVilinUliUiUiUiiUi
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X
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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 X

X

TOTAt:

TUMORS

49
•50

4
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10
9

35

45
50
37
38

50

50
50
3
6

50
•50
50
1

46
49
1

44
49

•50
1

50
1

50
1

47
49
2

44
1

14

•50
50
50

•50
1

50

•50
1

•50
10
4

• Aaimali atoropiitd
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO-YEAR DERMAL
STUDY OF S-CHLOROETHANOL: HIGH DOSE

ANIMAL
NUMBER

WEEKS ON
STUDY

Skia paint nta
Subcntanamutiwia

Sarcoma, NOS

Lang» and bronchi
Alvwlar/bronehiolar adtnoma
Alvaolar/bronchiolar carcinoma

Traehaa

ntwAivruuiTii; siortM.
Bona marrow
Splaan
Lymph DOOM
Thynnu

Haart

UIUKetflVU BA^n'kili
Salivary (land
Uvar

Hapatoealltilar adanoma
Hapatocallular carcmoma
Hanatoblutoma

Biladwt
Gallbladdar & common bila duct
Pancraaa
EMphagiu
Stomach

Adanomatoui polyp, NOS
Small intaitina
Largaiataatina

UBIMAKT SYbnJI^A
Kidnay

Tnbolar call adanoeareinoma
Urinary bladdar

BWKJtaiWE STOTEM

Adnnal
Adanoma, NOS
Cortical adanoma

Thyroid
Parathyroid

Mammary gland
Taatii
Proatata
Pama

Papilloma,NOS

Brain

1K)UV CAV1T1KH
Paritoaanm

Sarcoma, NOS

ALL OThLK tiVU*lLUAktf
Multiplaorfau.NO8

Sarcoma. NOS, unelaar pnmary or mataitattc
Hapatoblastoma, mataitatie
Malifunt lympnoma, NOS
Oranulocytic Unkamia

1 H 1 3 1 1 1 3 3 U H 1 3 1 3 1 1 3
^^ii^uuiiiimiu

I H l l i
« « « « W 0fl a a a a »
8| 2) S| 8| 9J 0

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

X

+ N + N H- -t-

+ + - - - -

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

X X
X X

N N N N N N

N N N N N N

X

+: TimwaxanunadmicroicopicaUy
—: Baqnindtiinianotuaminadmieraaeopieally
X: Tumor inodanea
N: Naeropty, no autolytit, no mierawopie namuu
Si Animal miuaxad

: No tianu information mbmitUd
C: Nacropiy, no hutologydna to protocol
A; Autolyn*
M: Animal i
B: No nacropiy parfomnd
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: HIGH DOSE
(Continued)

3Drani
NUMBER

WEEKS ON
STUDY

Skin paint «tte
Snbcntaneoni Uatno

Sarcoma, NOS

Lungi and bronchi
Alveolar/bronchiolar adenoma
Alveolartbronchiolar carcinoma

Trachea

Bone marrow
Spleen
Lymph nodee
Thymui

Heart

Salivary gland
Liver

HenatocaUnlar adenoma
Hepatoeellnlar carcinoma
Henatoblavtoma

Oallbladder It common bile duet
Pancroai
Eiophagui
Stomach

Adenomatoui polyp, NOS
Small intertine
Large inteittne

Kidney

Urinary bladder

Pituitary
Adrenal

Adenoma, NOS
Cortical adenoma

Thyroid
Parathyroid

Mammary gland
Teetit
Proctate
Penis

P«pilloma,NOS

JNEKVUUB aiaiilM
Brain

BODY UAViVi^S
Peritoneum

Sarcoma, NOS

ALL. UFHaWt Ft T JT i'l^a^H

Multiple organ., NOS
Sarcoma, NOS, unclear primary or m«ta
Hepatoblaitoma, metattatic
Malignant lymphoma, NOS
Granulocytic leukemia

O I O | l l l O | o | o | o l o | a | 0 | o l o | M Hf •oT~oT '« 6T~bT~61 Ol" oT W O T ' B
^ 3 l l l 2 l o 1 o l 3 l 3 l o ] 2 3 l 3 l : i l o l o ] q q 2 l 2 l 3 l 3 l 4 l 3 4 | S
7] 8| 3| 8| 5l l| 6| 4| 2l 6| l| 3| 0| 3| 9| l| 8| 2| 5| 0| 9| 0| 2| 6| 0

o l o l H l i l i i l s l s l s l J I s l s l s l s l s l s l s l S

X

X X X X X X
X X

+ + + + + <. + + + + + + + + + + + H. + +

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 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
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

TOTAL:
TISSUES
TUMORS

SO
•50

I

SO
9
3

19

49
SO
35
39

49

49
SO
1
4

50
•SOso
49
49
1

45
46

50
1

47

47
SO
2
1

48
19

•50
50
48

•50
1

50

•SO
1

•50
1

2
2

' Animali uenpned
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TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE TWO-YEAR
DERMAL STUDY OF J-CHLOROETHANOL: UNTREATED CONTROL

ANIMAL
NUMBER

WCEKSON
STUDY

Skin paint ttta
Snbcatanaoutiana

BM>! ttii ffgiyiMymf
Trichoapitlialioma
Sarcoma, NOS
Lipoaareonu

l l l l

AKUruUTuBl alaTI
!•««•» «adbfondii.

AlvtoliiAwonehiolir eudnom*
Tnchra

SplMB

Thymol
lynphoma.NOS

HMIt

UIUKoTlvC oToTCM
S»livmiygUnd
Liv«r
Adtnocuciiuuu, NOS, nutuUtic
H*p«toc«Uul«r adanoma

BUcdnet
0*llbl*dd»r ft common bil* duet
Paaerau

Small iotMtin
Larg* intaitina

UKlftAKT oTST

Sarcoma, NOS,
rinary bladdarUrinary

onclMr primary or matutatie

Pituitary
Cnromophotw adaao

ladanoma

Cortical adanoma
PBaochromecytoma

Thyroid
Parathyroid

danocaranoma,N08
UUrai

X X

Endomatrial atromai polyp
Ovary

LoUoma
Hamangioma

Brain
Aatroeytoma

AlvMlar/bronchiolar T^H^**. invaiiv*
Malifnantljrmpooma,NOS
Btalignant lympboma, hirtiocytic typa

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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TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: UNTREATED CONTROL
(Continued)

ANIMAL
NUMBSR

WIIKSON
STUDY

IN FLvkjAUEn TAJCX axolul
Slon paint nte
Subcntaneou»tJi«na

Baul cell carcinoma
TnchoepithelioiBa
Sarcoma, NOS
Upounoma

Lung* and bronchi
Alveolar/bronchiolar adenoma
Alveolar/bronehiolar carcinoma

Trachea

Bone marrow
Spleen
Lymph nodea

Maligtiant lymphoma, NOS
Thymm

Heart

LUuCsfflvH stxsrr&iwl
Salivary (land
Liver

Adenocercinoma NOS metastatic
HopatoceUular adenoma

Bile duct
Gallbladder & common bile duct
Pancreas
Esophago*
Stomach
Small intestine
Large intestine

ukinAkf HWi'KjM1

Kidney
Sarcoma, NOS, unclear primary or meta

Unnary bladder

Pituitary
Chnmophobe adenoma
Acidophil adenoma

Adrenal
Cortical adenoma
Pheochromocytoma

Thyroid
Parathyroid

BCammary gland
Adenocamaoma, NOS

Utemi
Leiomyoaarcoma
Endometrial stromal polyp

Ovary
Lnteoma
Hemangioma

n&Kvuus aiarcM
Brain

Astrocytoma

ALL uTtifiil axoTCMS
Multiple organ*. NOS

Alveolaf/Droacaiolar carcinoma, invan
Malignant lymphoma, NOS
Mahg. lymphoma, histucytic type

~"l — "1 — "I — "1 — "1 — "1 — "1 — "1 — "1 — "1 — "1 — "1 — "I — 3 — "I "I "I T T"l "I T T1 "J M o | « « i i i M j J u i 3 i f l » » ^ » 3 ^ n « j « 4 4
5| 1| 4| 9| 0| 2| 4| 5| S| 8| 0| 4| 5| 6| 7| 0| 2| 3| 6) 7| 8| 1| 4| 7|

I a i l . i i i . 1 l 1 . i . i l i . i l i i i i i . i l i i a . j a . i a a a :

X

X X X X
X

X

X

X X X
X

X
X

+ _ 4 . _ _ + _ + _ _ _ + + - + - _ _ _ + _ +

X
X X

X

+ + + + + + + + + + + + + + + + H. + + + + +. + + +

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

X

TOTAL:
TISSUES
TUMORS

48
•50

1
1
1
1

50
7
3

22

SO
47
38
1

39

50

48
SO
1
1

SO
•50
48
48
47
44
43

50
1

46

46
4
1

49
1
1

45
17

•50
4

50
1

50
1
1

50
1

•50
1

10
1

• Animali nacropaiad
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TABLE B4. INDIVIOUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE TWO-YEAR
DERMAL STUDY OF t-CHLOROETHANOL: VEHICLE CONTROL

NUMBK*

WBHC80M
STUDT

8anona,NOB
My»MM

•orUIJfcnjVX DIor

AtoolutooMUobr

Trachaa

1 1 3 3 1 1 3 1 1 1 1 1 1 1 1 1 1 1 3 3 3 3 3 1 1
333333131111111m 313 331 s
•f + + + + + + + + + + - + + + + + + + + + + + + +
+ + + + + + + + + H + + + + + + •+ + +• + + + + + +

+ + + + + + + + + M + + + + + •*• + *• + + + + + + +•
X

• f r * * * * * * * * * * * * * * * *X X X

Lnapha
ttyiat

- + • + + + + + + * + + + + + +• +
+ + +• + + + - + * + + + * + • + +
+ +• + + + + + * + - + + -- + -
+ + + + - f - - - t - + - + + +- + + +

Hwrt + + - f * + + - t - + - + + + + + 4 - - f + + ' + ' + +' + -f

Hnatoo l̂nUre

CWIUwldfr * omuora Ul* dwt
PUOMt

UrfiiatwtiB*

UHmJUKZ 9XO1Iiw^,
Pttnitsfy

ChroaophalM •draama
Adnul
Thyroid
Parathyroid

UUrui

+ + 4- + * + + + + + + + + 4- + 4- + 'f + + + + + + +
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X
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H M N N N - t - + - t - N + + N - t - - l - N N + + -»- + K + - » . - » - +
+ + + + + * * + + + + + + + + + + + + + * + + + +
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_ _ _ + - _ . . _ + _ + + + - _ - - + + _ _ _ - _ +

+ + + + H + + * + + I f I I + + + + + + + + + ' + + * +
X X

•f + + -»- + + + -»- + * ' f + -»- + + + + -t- + - ( > 4 - - + + 4'

4- + + + -(- + -»- + + 4 - - f + + + + + -f + + -«' + + - + - + +

X

FICHVUUa
Brain

Abi4 i/ntm I

,
Oruuloeytie koktmia

M 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
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TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: VEHICLE CONTROL
(Continued)

AHUUU,
NUMBER

WEEKS ON
STUDY

Skin paint rita
Skin

Trichoapfthationa
Snhe^itffif«pii« tiano

Sarcoma, NOS
Myxoma

Lung« and bronchi
AtwolarforoneUolwadaaoma
Alvaohurbronchiolar carcinoma

Trachaa

Bon* marrow
Splata
Lymph nodaa
Tnymna

UKUULATUKI OlSlUf.
Hoart

Salivary gland
Livar

HtnatoGflhilar adflnona
Htnatonltalar carcinoma

BilaSnct
Oallbladdar at common bila duet
PanciMt
•̂***phig**f

Stom"*n
gmall iatntina
Largt iattstiiu

UJUnAKY SiaifiM
Kidnay
Urinary bladdar

Pituitary
Chromophob* adonoma

Adranal
Thyroid
PaffetbyroMi

Maifiifi^fly gla&d
Ad»nocamnoma.N08

Utami
Laiomyoma
Uio^yoaarcoma
Hamanfionia

Ovary
Cyitadanoma. NOS
FapiUary eyiladanoma. NOS

Htmangioma

Brain

ALL OTNKK axaTEMo

M^iiMaMlymphoma NOS
Oranaloeytic lankamia

i i i i U l l H i ^ l l i l ' l i l l l l i l l i l s l T ] "5 | 6 | 7 l 9 | 0 | 2 | 5 | 9 ( 0 t l | 2 | 4 | 8 | 9 | l | a | 3 | 5 | 8 | 8 | 9 | 4 | 5 | 7 | 8

3 3 3 3 ^ 3 3 3 ^ 3 3 a a ̂  ^ 3 ̂  ̂  y ^ ?
X

X

X X X X
X

X
X

X

+ _ + _ + + _ + __ + - _ + _ . , . _ _ _ . , . . , . _ . , . _

X
X X

X

X
X

X
X

> 4 . + + + + + + v + + + + + + + + + + + + + ^ + +

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

TOTAL:
TISSUES
TUMORS

49
•50

1
•50

1
1

50
7
2

26

49
49
33
42

50

50
50
2
1

50
•50
50
47
50
45
48

50
49

48
2

50
48
19

•50
2

49
1
2
1

50
1
1
1
2

50

•50
8
1

• Animal* ttoerefwwd
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TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE TWO-YEAR
DERMAL STUDY OF I .CHLOROETHANOL: LOW DOSE

AHIMAii
NUMBER

S585?0"STUDY

uvi liuuAaiin'i AMT DT01UI
SUn paint ilta
Skin

PapiUoma,NOS
Subcutanaouttaiua

Careinoaareoma
Htmanfioianoma, autaitatle

Lttun attd broMal
Alvaolartbronchiolar adinoma
AlvtoUu/broMUolar carcinoma
CaniaoMiwmt, matartatte

Traehaa
HBHATurvMlil'lU aiSiliat
Boat marrow
apltan
H»manflo*arooma
Malifnant lymphoma, hiitiocytic typt

Lympbaodti
Thyoui

Kaart
Htniaiivfoiaffitima nvtiitatiln

UlUKVl'lVli SVcrfUl
Salivary |Uad
Livar
Blladuet
Oallbladdar * eommon bila duet
Paaenai
Euphani
Stomach
Small intt itiaa
Larft IntaiUna

UIUMAHZ 3ISTEM
Kidaay
Urinary bladdar

Chromophoba adanoma
Adranal

Adinoma, N08
Thyroid
Parathyroid
PanertattoiiltU

IilttaaUadaaoma

Mantmary claod
Adanoeanlnoma, NOS
Adanotquamaoi eareinoma
Caniaaaanoma

Utanu
Uiomyoma

Sadomatrlal ilromal lareoma
•maaiioaaraoma

Ovary
Oranuloia oall tumor
Kimanfloma

SSS'0"* •T*riiM

MufepiioriSM.'NoS"0

Carvinowf^^^ "Mtaitatin
HaHmfiBt lyttpAoma 2*fOft
Uallfnant lymphoma, Uatioqrtie typa
Orannloeytioliukamia

a] i| i| l| 1| J| ?| I| | s| ?| ?| i| l| 5 !) i| i| l| tl J| i| T| o| T

;nu ; s :n r g ? s ? , S r t r r a 5 H ;

X
X X

X_ _ _ _ _ _ _ + _ _ + _ 4 . + + + _ + , _ ^ + _ + « .

X

X

X

x x

X X

* + + + * + + + + + + + + + * + + + + + + + + + +
N N N N N N N N N N N N N N H N N N N N N N N N N

X
X X X X X

X
X X X X
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TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: LOW DOSE
(Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY

INTlfcUUMlinTAKZ gxtfllJI
Skin paint rite
SUn

PapiUoma,NOB
Snbcutaneont tiara*

Careinounoma
Remangiotarcoma, metaetatic

Lunge and bronchi
Alveolar/bronchiolar adenoma
Alveolartbronehiolar carcinoma
Careinoearooma, metaitatic

Trach*a

ff KMaVBJlHJlen 1 It? tfiffTiirt
Bone marrow

Hemangioeareoma
Malic, lymphoma, hirtiocytic type

Thyaui

Knit
Hemangiounoma, metaitatic

Salivary gland
Liver
Bile duct
Gallbladder & common bile duct
Pancreae
5<ophafiiM
Stomach
S*n*ll intoetit*
Large inteettne

UNNAHY azsTKiM
Kidney
Urinary bladder

Pituitary
Chromophobe adenoma

Adrenal
Adenoma. NOS

Parathyroid
Pancreatic itleu
Idet cell adenoma

Mammary gland
Adenoma, NOS
Ad*nocarcinoma,NOS
Adenoequamoue carcinoma
Caraiaocaicoma

Uterat
Leiomyoma
liviiOaByourcoou*
Endometrial ttnmal tarcoma
Himangioiareoma

Ovary
Qranuloea call tumor
Hemangioma

nEftvOUo oVBTEM
Brain

Multiple ornru, NOS
CaroiBoureoma, metaitatic
Malignant lymphoma, NOS
Malignant lymphoma, hiitlooytie type
Oraauloeytie leukemia

3) l| 3] 41 l| (M o| 0) (M u 1 1 2 2| £] 2) 2 i| 3| 4] 4] 4| 4} 4 5
ll 5] Si 5| ll 2| 3J 4l 61 9J sl 91 OJ 2] 4| Si 61 3l 61 0] 2l 6| 7l 81 0

1 1 3 9 9 9 9 9 9 9 1 3 9 9 9 9 9 9 3 . 1 9 9 ^
X

X

X X X X X
X X X

X X
X
_ + ^ ^ < f . - > < ^ — . + ^ + + _ — _ ^ t — • _ n . ^ ^ ^ . ^ 1 ^ _

X

+ +N + + + + + + + + + + + + + + + NNN + + + +
+ - t - - f - f + 4- + - h " f - t - + -f + + - f - t - 4 - + + -f — + - f - h +

X

X

X

X
X

X
X

+ + + -f- + + -f + - f - f - f - f - f - r * + 4 ' ' f - ! - + -f- + - f - f ' 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

X X X
X

TOTAL:
TISSUES
TUMORS

48
•50

1
•50

1
1

49
6
5
1

29

44
48
2
1

36
36

50
1

50
49
49

•50
47
46
50
46
49

50
48

49
2

50
1

46
17
47
1

•50

2
1
1

4»
1
1
1
1

49
1
2

50

•50
1
8
2
4

• Aaimali neoropiitd
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TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE TWO-YEAR
DERMAL STUDY OF I-CHLOROETHANOL: HIGH DOSE

AniMAL.
NUMBSH

WXIK80N
STUDY

Skin paint stta
Sarcoma, NOB, iavaato

Subcatanooaitiarae
Sarcoma, NOS

Lnngi and bronchi
Alvaolar/brouttolar adenoma
AhroolarJbroachiolar carcinoma
Sarcoma, NOS, metaetatic

Trachea

Bone marrow
Sptaen
fnymnt

UlBLuLATuRV BIBTKM
Hurt

Salivary g land
law

Hapatocaltalar carcinoma
Bile duct
Qallbladder * common bile duct

Panerea*
Eiophagut

Small inteitine
Large intettine

UKWAKI 3ISIBM
Kidney
Urinary bladder

Pituitary
Cnromopooba adaoona

Adrenal
Thyroid .
Parathyroid

Mammary gland
Adenocarnnoma.NOS

Utarai
Carcinoma, NOS
Leiomyoma
Laiomyoaarcoma

Ovary

ncKvuua aisiili •
Brain

Mnacla
Laiomyoaarcoma, iavanv*

Multiple organ*. NOS
Adenocamnoma. NOS, metartatic
Malignant lymphoma, NOS
Malignant lymphoma, hiatiocytic type
Qranulocytic leukemia

^ l l 3 l l 5 ^ ^ ^ 5 5 j | i | J | 2 | 9 3 i | 4 | i | l | i | 5 | 8 | *
5 i g g f l i | | i 5 i g 5 i s i g g 8 S i 5 i g f l | | i s i | | i § i 5 i g i 5 i 9 0

in i 3 ! in $ 3 iU 3 a 1 3 in 3 H 3 3 H s

. X

x

_ _ _ + ^ - + - _ _ + _ _ _ + + _ - + - _ _ _ - +

X

_ _ _ _ _ _ _ _ + + + _ + _ t > _ _ + ^ . _ + + + +

X X X
X X

X
X

+ + t ^ + + + t ^ ,. + + + ^ + + + + + + + + + ^ +
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

X X X X X

X X X

Tiwm Dirndl ally
-: Required tinaa notamaminad microaaopically
X: Tumor incidence
N: Nteropiy, no autolylit, no microKOpic examination
S: Animal miu

: No tearoe information submitted
C: Necropsy, no hirtology due to protocol
A: Autolysis
H: Animal minoc
B: No necropty performed
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TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: HIGH DOSE
(Continued)

NUMBER

WEEKS ON
STUDY

iHrfcuUMairrrAKz STaTut
Skin paint fit*

Sarcoma, N06,invativa

Sarcoma, N08

Lunn and bronchi
AlvKlar/branchiolar adtimaa
ANaolarfcronchiolar carcinoma
Sarcoma, N08, mttactatfe

Trachea

BOM marrow
Splacn
Lymph nodw
Thynroa

Haart

Salivary (land
Livar

Hapatocallolar carcinoma
Biladnet
Oallbladdar* common bila duct

Papillary adanom*
Pancraal
Eaophani
Stomach
Small intaatina
Larfa intaitina

Kidnay
Urinary bladdar

Chromophoba adanoma
Adranal
Thyroid
Parathyroid

Mammary gland
Adanoearcinoma,NOS
Carcinoaanoma

Utarai
Carcinoma, N08

Laiomyoaarcoma
Ovary

nKAVuuB sixviftnl
Brain

MucU

Multiplaorfana,NOS
Adanocarnnoma, N08, matartattc
Malifnant lymphoma, NOS
Malignant lymphoma, hiatioeytic typa
Oranulocytic laukamia

U 3 1 1 3 3 3 3 3 1 3 1 3 3 1 1 1 1 1 1 3 1 3 1
3 s] ̂  3 ?n a 3 a ^ a ?l in ^ 3 3 ?n ̂  3 ?

X

X

X X X X X
X X

_ > + - . _ _ _ _ _ _ + - _ _ - _ < . + _ _ - - + 1 . -

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

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

TOTAL:
TISSUES
TUMORS

47
1

•50
2

SO
6
3
1

15

46
49
44
41

SO

49
SO
1

50
•50

1
SO
45
SO
45
47

50
45

47
3

49
46
21

•SO
5
2

50
1
2
1

48

SO

•50
1

•50
1
9
1
3

• Animal* noeropmd
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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 Cl. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR DERMAL STUDY OF 2-CHLOROETHANOL

CONTROL (VEH)

ANIMALS INITIALLY IN STUDY
ANIMALS NEGRO PSIED
ANIMALS EXAMINED HISTOPATHOLOGICALLY

INTEGUMENTARY SYSTEM
#SKIN PAINT SITE

EPIDERMAL INCLUSION CYST
EDEMA, NOS

*SKIN
HYPERKERATOSIS
ACANTHOSIS

•SUBCUT TISSUE
HEMORRHAGE
ABSCESS, NOS
GRANULOMA.NOS

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

HEMATOPOIETIC SYSTEM
IBONE MARROW

HYPOPLASIA.NOS
HYPERPLASIA, NOS
MYELOFIBROSIS

#SPLEEN
INFLAMMATION, FOCAL GRANULOMATOUS
FIBROSIS
FIBROSIS, FOCAL
NECROSIS, FOCAL
HEMOSIDEROSIS
HEMATOPOIESIS

IMANDIBULAR L. NODE
EDEMA, NOS
HYPERPLASIA, NOS
PLASMACYTOSIS

fMEDIASTINAL L. NODE
INFLAMMATION, FOCAL GRANULOMATOUS
HEMOSIDEROSIS

*HEPATIC LYMPH NODE
INFLAMMATION, GRANULOMATOUS
HYPERPLASIA, NOS

# PANCREATIC L. NODE
HEMORRHAGE

#LUMBAR LYMPH NODE
HEMOSIDEROSIS

50
50
50

(48)

(50)

(50)

(46)

(49)

(49)
1 (2%)
1 (2%)
1 (2%)

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

(49)
3 (6%)

(49)

1 (2%)
(50)

1 (2%)
2 (4%)
1 (2%)
7 (14%)
6 (12%)

(49)

1 (2%)

(49)

2 (4%)
(49)

(49)

(49)

LOW DOSE

50
50
50

(49)
1 (2%)
1 (2%)

(50)
1 (2%)

(50)
1 (2%)

(50)

(50)
1 (2%)

(50)

2 (4%)

3 (6%)

(50)
1 (2%)

(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%)

HIGH DOSE

50
50
50

(49)

(50)

1 (2%)
(50)

1 (2%)
1 (2%)

(47)
2 (4%)

(50)

(50)

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

2 (4%)

1 (2%)
(50)

2 (4%)

(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 (49) (50) (49) 

#LIVER (50) (50) (50) 

#THYMUS (37) (33) (43) 

EDEMA, NOS 1 (2%) 

HEMATOPOIESIS 1 (2%) 1 (2%) 

HEMORRHAGE 1 (3%) 

CIRCULATORY SYSTEM 
#LUNG (49) 

# HEART/ATRI UM (50) 

#MYOCARDIUM (50) 

*PULMONARY ARTERY (50) 

PERIVASCULITIS 1 (2%) 

THROMBOSIS, NOS 

DEGENERATION, NOS 39 (78%) 

MINERALIZATION 7 (14%) 
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%) 

DEGENERATION, MUCOID 1 (2%) 
*PANCREATIC ARTERY (50) 

"VEIN (50) 

#LIVER (50) 

#ADRENAL (50) 

DILATATION, NOS 

THROMBOSIS, NOS 1 (2%) 
THROMBUS, ORGANIZED 

THROMBOSIS, NOS 

(50) 

(50) 

(50) 

(50) 

1 (2%) 

46 (92%) 

6 (12%) 

(50) 

(50) 

(SO) 
1 (2%) 

(50) 
1 (2%) 

(50) 

(50) 

(50) 

(50) 
44 (88%) 

7 (14%) 

(50) 

(50) 
1 (2%) 

DIGESTIVE SYSTEM 
#SALIVARY GLAND 

#LIVER (50) 
ATROPHY, FOCAL 

INFLAMMATION, FOCAL GRANULOMATOUS 5 (10%) 
DEGENERATION, CYSTIC 1 (2%) 
DEGENERATION, HYDROPIC 
NECROSIS, FOCAL 
NECROSIS, COAGULATIVE 1 (2%) 
LIPOIDOSIS 6 (12%) 
BASOPHILIC CYTO CHANGE 2 (4%) 
GROUND-GLASS CYTO CHANGE 1 (2%) 
FOCAL CELLULAR CHANGE 1 (2%) 
CLEAR-CELL CHANGE 1 (2%) 
ANGIECTASIS 2 (4%) 

INFLAMMATION, CHRONIC 2 (4%) 

NECROSIS, NOS 1 (2%) 
LIPOIDOSIS 

HYPERPLASIA, NOS 

ACCESSORY STRUCTURE 
DILATATIONDUCTS 

#PANCREATIC ACINUS 
ATROPHY, NOS 
ATROPHY, FOCAL 

INFLAMMATION, SUPPURATIVE 

EDEMA, NOS 

#PORTAL TRACT (50) 

# LIVEWCENTRILOBULAR (50) 

#BILE DUCT 

#PANCREAS 

#ESOPHAGUS 

#GASTRIC SUBMUCOSA 

1 (2%) 

38 (76%) 

1 (2%) 

7 (14%) 
4 (8%) 

(50) 

(50) 

(50) 

(48) 

(50) 

(49) 

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

(50) 

(50) 

(50) 

(49) 

(50) 

10 (20%) 
1 (2%) 

(50) 

(50) 
4 (8%) 
3 (6%) 

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

(50) 

(49) 

(49) 

(49) 

(49) 

40 (80%) 

1 (2%) 

16 (31%) 
3 (6%) 

1 (2%) 

1 (2%) 
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TABLE Cl.  SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS I N  MALE RATS IN THE 
TWO-YEAR DERMAL STUDY OF 8.CHLOROETHANOL (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

DIGESTIVE SYSTEM (Continued) 
#FORESTOMACH 

ULCER, NOS 
EOSINOPHILIC INFILTRATE 
REACTION, FOREIGN BODY 
HYPERPLASIA, BASAL CELL 

(SO) (SO) 
1 (2%) 

1 (2%) 

(49) 

1 (2%) 

1 (2%) 

URINARY SYSTEM 
#KIDNEY 

CYST, NOS 
LYMPHOCYTIC INFLAMMATORY INFILTR 
ABSCESS, NOS 
NEPHROPATHY 

XKIDNEYlCORTEX 
ABSCESS, NOS 
FIBROSIS 

XKIDNEYlTUBULE 
ABSCESS, NOS 
PIGMENTATION, NOS 

XKIDNEYIPELVIS 
HYPERPLASIA, EPITHELIAL 

#URINARY BLADDER 
INFLAMMATION, CHRONIC 

'URETHRA 
INFLAMMATION, SUPPURATIVE 

(SO) 
1 (2%) 

47 (94%) 

1 (2%) 

1 (2%) 
44 (88%) 

1 (2%) 

1 (2%) 

1 (2%) 

(SO) 

(SO) 

(50) 

(49) 

(SO) 

(60) (60) 
1 (2%) 

1 (2%) 
1 (2%) 

1 (2%) 

46 (92%) 48 (96%) 
(60) (60) 

(60) (60) 

(SO) (SO) 

(SO) (48) 

(SO) (SO) 

47 (94%) 42 (84%) 

ENDOCRINE SYSTEM 
#PITUITARY 

CYST, NOS 
HEMORRHAGIC CYST 
FOCAL CELLULAR CHANGE 
HYPERPLASIA, FOCAL 
ANGIECTASIS 

CONGESTION, NOS 
DEGENERATION, LIPOID 
ATROPHY, DIFFUSE 
HYPERPLASIA, FOCAL 
ANGIECTASIS 

#ADRENAL CORTEX 
CYST, NOS 
DEGENERATION, LIPOID 
HYPERPLASIA, FOCAL 
ANGIECTASIS 

#ADRENAL MEDULLA 
HYPERPLASIA, NOS 
HYPERPLASIA, FOCAL 

FOLLICULAR CYST, NOS 
ATROPHY, FOCAL 

HYPERPLASIA, FOCAL 

#ADRENAL 

#THYROID 

HYPERPLASIA, C-CELL 
#PARATHYROID 

(50) 
4 (8%) 
1 (2%) 
1 (2%) 
5 (10%) 

1 (2%) 
(SO) 

(SO) 

6 (10%) 
1 (2%) 
1 (2%) 

3 (6%) 

1 (2%) 
4 (8%) 

1 (3%) 

(60) 

(49) 

(39) 

(48) 
3 (6%) 

9 (19%) 

(SO) 

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

6 (12%) 
2 (4%) 

3 (6%) 
7 (14%) 

(60) 

(60) 

(49) 
1 (a%) 
6 (10%) 

(39) 

(49) 
2 (4%) 

7 (14%) 
1 (2%) 

1 (2%) 

(SO) 
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TABLE Cl. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RAT8 IN THE 
TWO.YEAR DERMAL STUDY OF 2-CHLOROETHANOL (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

REPRODUCTIVE SYSTEM 
+MAMMARY GLAND 

GALACTOCELE 
INFLAMMATION, SUPPURATIVE 
INFLAMMATION, GRANULOMATOUS 
LACTATION 

'MAMMARY DUCT 
HYPERPLASIA, NOS 

+MAMMARY LOBULE 
HYPERPLASIA, NOS 

+PREPUTIAL GLAND 
DILATATION, NOS 
DILATATION/DUCTS 
INFLAMMATION, SUPPURATIVE 1 (2%) 
INFLAMMATION, CHRONIC 1 (2%) 
HYPERPLASIA, NOS 1 (2%) 

INFLAMMATION, SUPPURATIVE 1 (2%) 
INFLAMMATION, CHRONIC 2 (4%) 
INFLAMMATION, CHRONIC FOCAL 1 (2%) 
INFLAMMATION, CHRONIC SUPPURATIVE 2 (4%) 
INFLAMMATION, FOCAL GRANULOMATOUS 
NECROSIS, FOCAL 1 (2%) 
ATROPHY , NOS 1 (2%) 
HYPERPLASIA, EPITHELIAL 2 (4%) 
HYPERPLASIA, FOCAL 2 (4%) 

MINERALIZATION 1 (2%) 
ATROPHY, NOS 4 (8%) 
HYPERPLASIA, INTERSTITIAL CELL 1 (2%) 

MINERALIZATION 1 (2%) 

DILATATION, NOS 1 (2%) 
HYPERPLASIA, EPITHELIAL 

#PROSTATE (49) 

#TESTIS (50) 

RTESTIWI'UBULE (50) 

*EPIDIDYMIS (50) 

(60) 

1 (2%) 
1 (2%) 

12 (24%) 

1 (2%) 

6 (12%) 

1 (2%) 
1 (2%) 

(50) 

(60) 

(SO) 

(50) (60) 
1 (2%) 1 (2%) 

12 (24%) 11 (22%) 
(SO) (SO) 

(SO) (60) 

(60) ( I O )  

1 (2%) 

2 (4%) 

(49) (48) 

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

1 (2%) 

4 (8%) B (17%) 

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

1 (2%) 

(50) (SO) 

(50) (SO) 

(50) (SO) 

1 (2%) 

NERVOUS SYSTEM 
#LATERAL VENTRICLE (SO) 

*CHOROID PLEXUS (60) 

#BRAIN (SO) 

DILATATION, NOS 

LYMPHOCYTIC INFLAMMATORY INFILTR 

HEMORRHAGE 2 (4%) 

SPECIAL SENSE ORGANS 
+EYE 

+SCLERA 

+EYE/RETINA 

+EAR 

CATARACT 

MINERALIZATION 
METAPLASIA, OSSEOUS 

ATROPHY, NOS 

INFLAMMATION, ACUTECHRONIC 

(SO) 

(SO) 

(SO) 

(SO) 

IS (30%) 

9 (6%) 

21 (42%) 

1 (2%) 

MUSCULOSKELETAL SYSTEM 
*JOINT (60)  

INFLAMMATION PROLIFERATIVE 
(SO) (SO) 

1 (2%) 
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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 

NECROSIS, FAT 
*MESENTERY 

NECROSIS, FAT 

ALL OTHER SYSTEMS 
ADIPOSE TISSUE 

NECROSIS, FAT 3 1 

SPECIAL MORPHOLOGY SUMMARY 
NONE 

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
NUMBER OF ANIMALS NECROPSIED 
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TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS I N  THE 
TWO-YEAR DERMAL STUDY OF 2-CHLOROETHANOL 

CONTROL (VEH) LOW DOSE HIGH DOSE 

ANIMALS INITIALLY IN STUDY 50 60 60 
ANIMALS NECROPSIED 50 60 60 
ANIMALS EXAMINED HISTOPATHOLOGICALLY 60 so 60 

INTEGUMENTARY SYSTEM 
*SKIN 160) (60) (60) 

EPIDERMAL INCLUSION CYST Y (2%) 
INFLAMMATION, ACUTE NECROTIZING 1 (2%) 
ABSCESS, NOS 1 (2%) 
FIBROSIS, FOCAL 1 (2%) 

ABSCESS, NOS 1 (2%) 
*SUBCUT TISSUE (60) (60) (60) 

~ ~ 

RESPIRATORY SYSTEM 
'NASAL CAVITY (60) 

#LUNG (60) 
INFLAMMATION, SUPPURATIVE 

ATELECTASIS 
CONGESTION, NOS 
BRONCHOPNEUMONIA, ACUTE 
INFLAMMATION, CHRONIC FOCAL 2 (4%) 
PIGMENTATION, NOS 
HYPERPLASIA, ADENOMATOUS 1 (2%) 

HISTIOCYTOSIS 2 (4%) 
# LUNGIALVEOLI (60) 

HEMATOPOIETIC SYSTEM 
#BONE MARROW (49) 

INFLAMMATION, FOCAL GRANULOMATOUS 
HYPOPLASIA, NOS 1 (2%) 
MYELOFIBROSIS 1 (2%) 

INFLAMMATION, GRANULOMATOUS 
GRANULOMA, NOS 
INFLAMMATION, FOCAL GRANULOMATOUS 
INFARCT, NOS 1 (2%) 
HEMOSIDEROSIS 26 (62%) 
LYMPHOID DEPLETION 1 (2%) 
HEMATOPOIESIS 10 (20%) 

HYPERPLASIA, NOS 1 (2%) 

HYPERPLASIA, LYMPHOID 1 (2%) 

HEMOSIDEROSIS 

HEMOSIDEROSIS 

HEMATOPOIESIS 

#SPLEEN (60) 

#SPLENIC CAPSULE (50) 

#LYMPH NODE (49) 

#MANDIBULAR L. NODE (49) 

#MEDIASTINAL L. NODE (49) 

#LIVER (60) 

#THYMUS (40) 
CYST, NOS 1 (3%) 
HYPERPLASIA, EPITHELIAL 

- -.- 

CIRCULATORY SYSTEM 
#MANDIBULAR L. NODE (49) 

#LUNG (60) 
LYMPHANGIECTASIS 

PERIVASCULITIS 1 (2%) 

119 

(60) 
1 (2%) 

(49) 
1 (2%) 
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TABLE C2. SUMMARY O F  THE INCIDENCE O F  NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE 
TWO-YEAR DERMAL STUDY O F  2-CHLOROETHANOL (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

CIRCULATORY SYSTEM (Continued) 
#MYOCARDIUM (50) 

MINERALIZATION 
DEGENERATION, NOS 28 (56%) 

MINERALIZATION 

MINERALIZATION 2 (4%) 

MINERALIZATION 

*CORONARY ARTERY (50) 

*PULMONARY ARTERY (50) 

*MENINGEAL ARTERY (50) 

DIGESTIVE SYSTEM 
#LIVER (50) 

HEMORRHAGIC CYST 1 (2%) 
INFLAMMATION, CHRONIC FOCAL 5 (10%) 
INFLAMMATION, GRANULOMATOUS 
INFLAMMATION, FOCAL GRANULOMATOUS 12 (24%) 
NECROSIS, FOCAL 
LIPOIDOSIS 1 (2%) 
BASOPHILIC CYTO CHANGE 4 (8%) 
GROUND-GLASS CYTO CHANGE 1 (2%) 
FOCAL CELLULAR CHANGE 1 (2%) 
EOSINOPHILIC CYTO CHANGE 
CLEARCELL CHANGE 1 (2%) 
HEPATOCYTOMEGALY 
HYPERTROPHY, FOCAL 2 (4%) 
ANGIECTASIS 

INFLAMMATION, CHRONIC 1 (2%) 

INFLAMMATION, ACUTE/CHRONIC 

#HEPATIC CAPSULE (50) 

#PORTAL TRACT (50) 

#LIVEWCENTRILOBULAR (50) 
NECROSIS, NOS 
NECROSIS, COAGULATIVE 
LIPOIDOSIS 

XLIVEWPERIPORTAL 
LIPOIDOSIS 

#LIVE WHEPATOCYTES 
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 

2-Chloroethanol, NTP TR 275 

1 (2%) 

(50) 

(50) 

(50) 

(49) 

(49) 

1 (2%) 

12 (24%) 

11 (22%) 

1 (2%) 
(50) 

(60) 

(SO) 

(SO) 

(49) 

(49) 

1 (2%) 

1 (2%) 

1 (2%) 

1 (2%) 

120 

(50) 

2 (4%) 
1 (2%) 

10 (20%) 

3 (6%) 

2 (4%) 

1 (2%) 
1 (2%) 



TABLE C2. SUMMARY O F  THE INCIDENCE O F  NONNEOPLASTIC LESIONS IN FEMALE RATS I N  THE 
TWO-YEAR DERMAL STUDY OF 2-CHLOROETHANOL (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 

DIGESTIVE SYSTEM (Continued) 
#COLON (50) (50) (50) 

#COLONIC CRYPT OF LIEBERKUHN (50) (50) (50) 

#CECUM (50) (50) (50) 

PARASITISM 1 (2%) 

CYST, NOS 1 (2%) 

INFLAMMATION, CHRONIC 1 (2%) 
HYPERPLASIA, EPITHELIAL 1 (2%) 

URINARY SYSTEM 
#KIDNEY 

MINERALIZATION 
LYMPHOCYTIC INFLAMMATORY INFILTR 
NEPHROPATHY 

AKIDNEYICORTEX 
MINERALIZATION 
CALCIFICATION, FOCAL 

MINERALIZATION 
NEPHROSIS, NOS 
PIGMENTATION, NOS 

CALCULUS,MICROSCOPIC EXAMINATION 
MINERALIZATION 
HYPERPLASIA, EPITHELIAL 

#URINARY BLADDER 
INFLAMMATION, ACUTE/CHRONIC 
HYPERPLASIA, EPITHELIAL 

XKIDNEYRUBULE 

XKIDNEYPELVIS 

(50) 
1 (2%) 

24 (48%) 

1 (2%) 
1 (2%) 

(50) 

(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%) 

2 (4%) 

1 (2%) 

(50) 

(49) 

ENDOCRINE SYSTEM 
#PITUITARY 

CYST, NOS 
CYTOPLASMIC VACUOLIZATION 
HYPERPLASIA, FOCAL 
ANGIECTASIS 

ACCESSORY STRUCTURE 
CYST, NOS 
ANGIECTASIS 

#ADRENAL CORTEX 
DEGENERATION, NOS 
DEGENERATION, LIPOID 
FOCAL CELLULAR CHANGE 
ATROPHY, NOS 
HYPERTROPHY, FOCAL 
HYPERPLASIA, FOCAL 
ANGIECTASIS 

#ADRENAL 

#ADRENAL MEDULLA 
CYST, NOS 
FIBROSIS 
ATROPHY, NOS 
HYPERPLASIA, NOS 
HYPERPLASIA, FOCAL 

#THYROID 
HYPERPLASIA, C-CELL 

(50) 
15 (30%) 

7 (14%) 
3 (6%) 

(49) 

(49) 
1 (2%) 
7 (14%) 

1 (2%) 
4 (8%) 

(49) 

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

6 (12%) 
(49) 

(49) 
14 (29%) 

5 (10%) 
4 (8%) 

1 (2%) 

1 (2%) 

10 (20%) 
1 (2%) 
1 (2%) 

1 (2%) 
1 (2%) 

1 (2%) 

(50) 

(50) 

(50) 

(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%) 

7 (14%) 
(49) 
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TABLE CS. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE 
TWO-YEAR DERMAL STUDY O F  SGHLOROETHANOL (Continued) 

CONTROL (VEH) LOW DOSE HIGH DOSE 
~~ 

REPRODUCTIVE SYSTEM 
+MAMMARY GLAND 

GALACTOCELE 
CYST, NOS 
INFLAMMATION, CHRONIC 
HYPERPLASIA, FOCAL 
LACTATION 

'MAMMARY DUCT 
HYPERPLASIA, NOS 
HYPERPWIA, FOCAL 

HYPERPLASIA, NOS 
+MAMMARY LOBULE 

+CLITORAL GLAND 
DILATATION, NOS 
INFLAMMATION, ACUTE/CHRONIC 
HYPERPLASIA, NOS 

CUTERUWENDOMETRIUM 
FIBROSIS 
HYPERPLASIA, CYSTIC 

CYST, NOS 
INFLAMMATION, CHRONIC 
INFLAMMATION, GRANULOMATOUS 

#OVARY 

(60) 
1 (2%) 

1 (2%) 

34 (68%) 
(SO) 

(49) 
1 (2%) 

1 (2%) 

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

1 (2%) 
32 (64%) 

2 (4%) 
2 (4%) 

2 (4%) 

1 (2%) 

1 (2%) 

2 (4%) 

2 (4%) 
1 (2%) 

(60) 

(60) 

(60) 

(60) 

(60) 

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

(60) 

(60) 

3 (6%) 
1 (2%) 

2 (4%) 

NERVOUS SYSTEM 
#LATERAL VENTRICLE 

DILATATION, NOS 
'CHOROID PLEXUS 

MINERALIZATION 

(499) 

(60) 

SPECIAL SENSE ORGANS 
'EYE (60) 

+SCLERA (SO) 

*E YEK: 0 RN E A (60) 

'EYEXHOROID (SO) 

+EYE/RETINA (SO) 

CATARACT 13 (26%) 

METAPLASIA, OSSEOUS 1 (2%) 

INFLAMMATION, SUPPURATIVE 

INFLAMMATION, ACUTEXHRONIC 

ATROPHY, NOS 17 (34%) 

MUSCULOSKELETAL SqSTEM 
NONE 

BODY CAVITIES 
*ABDOMINAL CAVITY 

NECROSIS, FAT 
+PELVIC PERITONEUM 

NECROSIS, FAT 
+PLEURA 

INFLAMMATION, CHRONIC 
'MESENTERY 

NECROSIS, FAT 
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TABLE CP. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE 
TWO-YEAR DERMAL STUDY OF O-CHLOROETHANOL (Continued) 

~~ ~ ~ 

CONTROL (VEH) LOW DOSE HIGH DOSE 

ALL OTHER SYSTEMS 
NONE 

SPECIAL MORPHOLOGY SUMMARY 
NONE 

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

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC 

LESIONS IN MICE IN THE TWO=YEAR DERMAL STUDIES 

OF 24HLOROETHANOL 
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TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE 
TWO-YEAR DERMAL STUDY OF 8-CHLOROETHANOL 

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

60 
60 
60 

50 
60 
60 

60 
60 
60 

60 
60 
M) 

ANIMALS INITIALLY IN STUDY 
ANIMALS NECROPSIED 
ANIMALS EXAMINED HISTOPATH 

INTEGUMENTARY SYSTEM 
#SKIN PAINT SITE 

EDEMA, NOS 
ULCER, NOS 
INFLAMMATION, ACUTE 
ULCER,ACUTE 
INFLAMMATION, ACUTE FOCAL 
INFLAMMATION, ACUTEEHRONIC 
INFLAMMATION, CHRONIC 
INFLAMMATION, CHRONIC FOCAL 
INFLAMMATION, GRANULOMATOUS 
SCLEROSIS 
HYPERKERATOSIS 
ACANTHOSIS 

DILATATION/DUCTS 
EDEMA, NOS 
ULCER, NOS 
INFLAMMATION, ACUTE 
INFLAMMATION. ACUTE FOCAL 
ABSCESS, NOS 
INFLAMMATION, ACUTEKHRONIC 
INFLAMMATION, CHRONIC 
ABSCEW, CHRONIC 
HYPERPLASIA, NOS 
HYPERPLASIA, EPITHELIAL 
ACANTHOSIS 

+SUBCUT TISSUE 
EPIDERMAL INCLUSION CYST 
EDEMA, NOS 
INFLAMMATION, GRANULOMATOUS 

*SKIN 

(44) (60) 
1 (2%) 
1 (2%) 
1 (2%) 

(49) 
1 (2%) 
3 (6%) 
1 (2%) 

(60) 

8 (16%) 
8 (16%) 

1 (2%) 
3 (6%) 
7 (14%) 

6 (10%) 
4 (8%) 

1 (2%) 
1 (2%) 

3 (6%) 
3 (6%) 

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

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

2 (4%) 

(60) 
1 (2%) 

(60) (60) (60) 

2 (4%) 
1 (2%) 

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

1 (2%) 
I (2%) 

1 (2%) 
(60) 

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

1 (2%) 

1 (2%) 

1 (2%) 
1 (2%) 

(50) (60) (60) 

~~ ~ ~ 

RESPIRATORY SYSTEM 

CYST, NOS 

DILATATION, NOS 1 (4%) 

DILATATION, NOS 1 (2%) 

MINERALIZATION 1 (2%) 
ATELECTASIS 
CONGESTION, NOS 3 (6%) 
EDEMA, NOS 
HEMORRHAGE 3 (6%) 
LylypHOCYTIC INFLAMMATORY INFILTR 
INFLAMMATION, INTERSTITUL 
PNEUMONU,ASPIRATION 1 (2%) 
BRONCHOPNEUMONIA. ACUTE 

#TRACHEA (23) 

#TRACHEAL GLAND (23) 

#BRONCHIAL GLAND (SO) 

#LUNG (60) 

(17) (26) 

(26) 

(60) 

(60) 

1 (4%) 

1 (2%) 

1 (2%) 
1 (2%) 

(17) 

(60) 
2 (12%) 

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

1 (2%) 

6 (10%) 
2 (4%) 
1 (2%) 
1 (2%) 
1 (2%) 

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

2 (4%) 
7 (14%) 

3 (6%) 

INFLAMMATION, ACUTE 
INFLAMMATION, GRANULOMATOUS 
CRYSTALS. NOS 1 (2%) 

4 (8%) 
4 (8%) 

1 (2%) 
9 (18%) 

HYPERPLJ~SIA, ALVEOLAR EPITHELIUM 2 (4%) 
HIEPIIOCY"OS1S 1 (8%) 
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TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE 
TWO-YEAR DERMAL STUDY OF 9-CHLOROETHANOL (Continued) 

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

HEMATOPOIETIC SYSTEM 
*MULTIPLE ORGANS 

LEUKEMOID REACTION 
PLASMACYTOSIS 
HYPERPLASIA, LYMPHOID 
HEMATOPOIESIS 

HYPERPLASIA, GRANULOCYTIC 

HEMOSIDEROSIS 
HYPERPLASIA, LYMPHOID 
HEMATOPOIESIS 

#LYMPH NODE 
INFLAMMATION, GRANULOMATOUS 
SCLEROSIS 
PLASMACYTOSIS 
HYPERPLASIA, LYMPHOID 

INFLAMMATION, ACUTE 
HEMOSIDEROSIS 
PLASMACYTOSIS 
HYPERPLASIA, LYMPHOID 
yAElTocYT0s1s 

HEMORRHAGE 
INFLAMMATION, ACUTE 

#PANCREATIC L. NODE 
HYPERPLASIA, LYMPHOID 

#LUMBAR LYMPH NODE 
PLASMACYTOSIS 

#MESENTERIC L. NODE 
EDEMA, NOS 
HEMORRHAGE 
INFLAMMATION, ACUTE 
HGMENTATION, NOS 
PLASMACYTOSIS 
HYPERPLASIA, LYMPHOID 
HEMATOPOIESIS 

CYST, NOS 
HEMORRHAGE 
HYPERPLASIA, LYMPHOID 

HEMATOPOIESIS 

ACCESSORY STRUCTURE 
CYST, NOS 
INFLAMMATION, CHRONIC 
HYPERPLASIA, LYMPHOID 

NECROSIS, NOS 

#BONE MARROW 

#SPLEEN 

#MANDIBULAR L. NODE 

#MEDIASTINAL L. NODE 

#INGUINAL LYMPH NODE 

#KIDNEY 

#THYMUS 

#THYMIC LYMPHOCYTES 

(SO) 
1 (2%) 
1 (2%) 
2 (4%) 
1 (2%) 

I (2%) 

1 (2%) 

2 (5%) 

(43) 

(44) 

(27) 

(27) 

(27) 

(27) 

(27) 

(27) 

1 (4%) 

1 (4%) 

1 (4%) 
(27) 

1 (4%) 
(SO) 

(30) 

2 (7%) 

(30) 
1 (3%) 

(SO) 

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

1 (2%) 

3 (6%) 

6 (10%) 

(47) 

(49) 

(32) 

(32) 
1 (3%) 

(32) 

(32) 

(32) 

(32) 

1 (3%) 

1 (3%) 
1 (3%) 

2 (6%) 

1 (3%) 

1 (3%) 

1 (2%) 

6 (14%) 

1 (2%) 

(32) 

(SO) 

(43) 

(43) 

(SO) 
1 (2%) 

1 (2%) 
2 (4%) 

2 (4%) 

1 (2%) 
6 (12%) 

1 (3%) 

1 (3%) 

(46) 

(60) 

(37) 

(37) 

2 (5%) 

(37) 

(37) 

(37) 

(37) 

2 (8%) 
1 (3%) 

1 (3%) 

2 (5%) 

1 (3%) 

1 (3%) 
(37) 

(SO) 

(38) 
1 (3%) 

11 (29%) 
1 (3%) 

(38) 

(SO) 

1 (2%) 
3 (6%) 

1 (2%) 

1 (2%) 

6 (12%) 

1 (3%) 

1 (3%) 
a (6%) 

1 (3%) 

1 (3%) 
1 (3%) 

1 (3%) 

(49) 

(SO) 

(36) 

(36) 

(36) 

(35) 

(36) 

(35) 
1 (3%) 

1 (3%) 
1 (3%) 

1 (3%) 

(36) 

1 (3%) 

(60) 

(39) 

9 (23%) 

(39) 
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TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIQNS IN MALE MICE I N  THE 
TWO-YEAR DERMAL STUDY OF 2-CHLOROETHANOL (Continued) 

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

CIRCULATORY SYSTEM 
*MULTIPLE ORGANS 

THROMBOSIS, NOS 
*SKIN 

LYMPHANGIECTASIS 
#INGUINAL LYMPH NODE 

THROMBOSIS, NOS 
#HEART 

THROMBOSIS, NOS 
EDEMA, NOS 
INFLAMMATION, ACUTE 
INFLAMMATION, ACUTEXHRONIC 
INFLAMMATION, CHRONIC 
FIBROSIS 
DEGENERATION, NOS 
ATHEROSCLEROSIS 

*BLOOD VESSEL 
INFLAMMATION, ACUTE/CHRONIC 

'CORONARY ARTERY 
INFLAMMATION, ACUTE/CHRONIC 

*PULMONARY ARTERY 
MINERALIZATION 
THROMBOSIS, NOS 

INFLAMMATION, FIBRINOID 

INFLAMMATION, FIBRINOID 

THROMBOSIS, NOS 

THROMBOSIS, NOS 

*THYMIC ARTERY 

*RENAL ARTERY 

#TESTIS 

#ADRENAL MEDULLA 

(50) 

(50) 

(27) 

(50) 

1 (2%) 

1 (2%) 

1 (2%) 
1 (2%) 
5 (10%) 

(50) 

(50) 

(50) 
1 (2%) 

(50) 

(50) 

(49) 

(48) 

1 (2%) 

1 (2%) 

DIGESTIVE SYSTEM 
#SALIVARY GLAND (47) 

#LIVER (50) 
INFLAMMATION, NECROTIZING 

MINERALIZATION 
CONGESTION, NOS 
LYMPHOCYTIC INFLAMMATORY INFILTR 
INFLAMMATION, ACUTE 
INFLAMMATION, ACUTE NECROTIZING 1 (2%) 
INFLAMMATION, GRANULOMATOUS 
GRANULOMA. NOS 
NECROSIS, NOS 1 (2%) 
NUCLEARSIZE ALTERATION 
NUCLEARSHAPE ALTERATION 1 (2%) 
CYTOPLASMIC VACUOLIZATION 1 (2%) 
BASOPHILIC CYTO CHANGE 3 (6%) 
EOSINOPHILIC CYTO CHANGE 
CLEAR-CELL CHANGE 1 (2%) 
HEPATOCYTOMEGALY 22 (44%) 
ANGIECTASIS 

HEPATOCYTOMEGALY 

HYPERPLASIA, NOS 

#LIVE WCENTRILOBULAR (50) 

#LIVE€UKUPFFER CELL (50) 
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(50) 

(49) 

3 (6%) 
1 (2%) 

4 (8%) 

4 (8%) 
2 (4%) 

26 (53%) 
1 (2%) 

3 (6%) 

1 (2%) 

(49) 

(49) 

(50) 

(50) 

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

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

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

24 (48%) 

(50) 

(50) 

(49) 

(50) 
1 (2%) 

1 (2%) 

4 (8%) 

1 (2%) 
1 (2%) 
3 (6%) 

4 (8%) 
5 (10%) 
1 (2%) 

23 (46%) 

1 (2%) 

1 (2%) 

(50) 

(50) 



TABLE D1. SUMMARY O F  THE INCIDENCE O F  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) 
XLIVERkIEPATOCYTES (50) 

*GALLBLADDER (50) 

#BILE DUCT (50) 

HEPATOCYTOMEGALY 2 (4%) 

INFLAMMATION, CHRONIC 1 (2%) 

INFLAMMATION, ACUTEKHRONIC 
HYPERPLASIA, NOS I (2%) 

#PANCREAS (46) 

#PANCREATIC ACINUS (46) 
EDEMA, NOS 

EDEMA, NOS 1 (2%) 
CYTOPLASMIC VACUOLIZATION 
ATROPHY, NOS 
HYPERPLASIA. NODULAR 

#STOMACH 
MINERALIZATION 
CYST, NOS 
ULCER, NOS 
INFLAMMATION, ACUTEKHRONIC 
INFLAMMATION, CHRONIC 
INFLAMMATION, GRANULOMATOUS 
HYPERPLASIA, EPITHELIAL 
HYPERPLASIA, ADENOMATOUS 
ADENOMYOSIS 

#GASTRIC MUCOSA 
DILATATION, NOS 

#GASTRIC FUNDAL GLAND 
DILATATION, NOS 

#GASTRIC SEROSA 
CYST, NOS 

#STOMACH WALL 
CYST, NOS 

#DUODENUM 
FIBROSIS 

(45) 
5 (11%) 

6 (13%) 
1 (2%) 
1 (2%) 

14 (31%) 

5 (11%) 

3 (7%) 

1 (2%) 

(45) 

(45) 

(45) 

(45) 

(39) 

(49) 

(50) 

(49) 

(49) 

(49) 

1 (2%) 
1 (2%) 

1 (2%) 

(50) 
7 (14%) 

1 (2%) 
5 (10%) 

URINARY SYSTEM 
#KIDNEY 

MINERALIZATION 
HYDRONEPHROSIS 
CYST, NOS 
MULTIPLE CYSTS 

(50) 
6 (12%) 
3 (6%) 
6 (12%) 

(50) 
3 (6%) 
1 (2%) 
3 (6%) 
1 (2%) 

GLOMERULONEPHRITIS, NOS 4 (8%) 8 (16%) 
LYMPHOCYTIC INFLAMMATORY INFIL 10 (20%) 6 (10%) 
INFLAMMATION, INTERSTITIAL 
PYELONEPHRITIS, ACUTE 
INFLAMMATION, ACUTEKHRONIC 
INFLAMMATION, CHRONIC 
GLOMERULONEPHRITIS, CHRONIC 
GRANULOMA, NOS 
SCLEROSIS 
NEPHROSIS, NOS 
INFARCT, NOS 
AMYLOIDOSIS 
PIGMENTATION, NOS 
METAPLASIA, OSSEOUS 

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

1 (2%) 
1 (2%) 

1 (2%) 
11 (22%) 12 (24%) 
1 (2%) 3 (6%) 
1 (2%) 
1 (2%) 1 (2%) 

2 (4%) 

(50) 

(50) 
1 (2%) 

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

2 (4%) 
1 (2%) 

6 (12%) 
1 (2%) 

9 (18%) 

(49) 

(50) 
5 (10%) 
4 (8%) 
6 (12%) 
1 (2%) 
2 (4%) 

12 (24%) 

14 (28%) 
2 (4%) 
1 (2%) 

1 (2%) 

(50) 

(50) 

1 (2%) 

(49) 
3 (6%) 

5 (10%) 
1 (2%) 

13 (27%) 

4 (8%) 
(49) 

(49) 

(49) 

(49) 

(45) 

1 (2%) 

1 (2%) 

(50) 
11 (22%) 
3 (6%) 
4 (8%) 

1 (2%) 
12 (24%) 

1 (2%) 

1 (2%) 

8 (16%) 
2 (4%) 
1 (2%) 
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TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE 
TWO-YEAR DERMAL STUDY O F  2-CHLOROETHANOL (Continued) 

~~~ - - ~~~ ~ ~ 

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

URINARY SYSTEM (Continued) 
#KIDNEY/GLOMERULUS 

DILATATION, NOS 
AMYLOIDOSIS 

#KIDNEYITUBULE 

(60) 

(60) 

(SO) 

(SO) 
DILATATION, NOS 

CALCULUS,GROSS OBSERV ONLY 3 (7%) 1 (2%) 
MINERALIZATION 1 (2%) 
DILATATION, NOS 1 (2%) 
CONGESTION, NOS 1 (2%) 
HEMORRHAGE 1 (2%) 2 (4%) 2 (4%) 
INFLAMMATION, ACUTE 1 (2%) 2 (4%) 1 (2%) 
INFLAMMATION, ACUTEICHRONIC 

INFLAMMATION, ACUTE 

#URINARY BLADDER (44) (SO) (SO) 

#U. BLADDERBEROSA (44) (60) (60) 

'URETHRA (SO) (SO) (SO) 
DILATATION, NOS 1 (2%) 
IMPACTION, NOS 
HEMORRHAGE 2 (4%) 

ENDOCRINE SYSTEM 

CYST, NOS 2 (4%) 1 (2%) 
FIBROSIS 
HYPERPLASIA, CHROMOPHOBE-CELL 1 (2%) 

FOCAL CELLULAR CHANGE 1 (2%) 
ATROPHY, BROWN 1 (2%) 2 (4%) 5 (10%) 

DEGENERATION, CYSTIC 1 (2%) 
CYTOPLASMIC VACUOLIZATION 1 (2%) 1 (2%) 
FOCAL CELLULAR CHANGE 3 (6%) 6 (13%) 5 (10%) 
EOSINOPHILIC CYTO CHANGE 
ATROPHY, NOS 1 (2%) 

19 (39%) ATROPHY, BROWN 17 (36%) 21 (44%) 
HYPERPLASIA, NOS 4 (8%) 3 (6%) 
HYPERPLASIA, FOCAL 2 (4%) 

HYPERPLASIA, NOS 1 (2%) 6 (13%) 5 (10%) 

INFLAMMATION, GRANULOMATOUS 1 (2%) 

MINERALIZATION 1 (2%) 
CYST, NOS 1 (2%) 
FOLLICULAR CYST, NOS 23 (49%) 16 (34%) 16 (36%) 
HYPERPLASIA, ADENOMATOUS 
HYPERPLASIA, FOLLICULARCELL 1 (2%) 1 (2%) 

CYST, NOS 

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

#PITUITARY (41) (47) (47) 

#ADRENAL (48) (48) (49) 

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

#ADRENAL MEDULLA (48) (48) (49) 

#PERIADRENAL TISSUE (48) (48) (49) 

#THYROID (47) (47) (44) 

#PARATHYROID (12) (15) (14) 

#PANCREATIC ISLETS (46) (49) (60) 

(SO) 

(SO) 

(47) 

1 (2%) 
1 (2%) 

2 (4%) 

1 (2%) 

2 (4%) 

2 (4%) 

1 (2%) 

1 (2%) 

1 (2%) 

(47) 

(SO) 

(47) 
6 (11%) 
1 (2%) 

(60) 

(60) 

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

14 (28%) 
2 (4%) 

6 (12%) 
(SO) 

(SO) 

(46) 

16 (36%) 
1 (2%) 

1 (6%) 
(19) 

(50) 
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TABLE D1. 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 

HEMORRHAGE 
INFLAMMATION, ACUTE 

IMPACTION, NOS 
INFLAMMATION, ACUTE 
INFLAMMATION, ACUTE/CHRONIC 
HYPERKERATOSIS 

*PREPUTIAL GLAND 
DILATATION, NOS 
DILATATION/DUCTS 
IMPACTION, NOS 
ABSCESS, NOS 
INFLAMMATION, ACUTE/CHRONIC 

INFLAMMATION, ACUTE 
INFLAMMATION, ACUTEKHRONIC 

MINERALIZATION 
DILATATION, NOS 
INFLAMMATION, ACUTE 
INFLAMMATION, ACUTE/CHRONIC 
PIGMENTATION, NOS 
HYPERPLASIA, EPITHELIAL 

*COAGULATING GLAND 
DILATATION, NOS 

*PENIS 

*PREPUCE 

#PROSTATE 

*SEMINAL VESICLE 

#TESTIS 
MINERALIZATION 
SPERMATOCELE 
INFLAMMATION, ACUTE 
GRANULOMA, SPERMATIC 
ATROPHY, NOS 
HYPERPLASIA, INTERSTITIAL CELL 

#TESTIS/rUBULE 
DILATATION, NOS 

HYPERPLASIA, CYSTIC 

SPERMATOCELE 
GRANULOMA, SPERMATIC 

MULTINUCLEATE GIANT-CELL 

*EPIDIDYMIS 

(50) 

(50) 

(50) 

6 (12%) 
2 (4%) 

(49) 

(50) 

3 (6%) 

8 (16%) 
1 (2%) 

1 (2%) 

2 (4%) 

11 (22%) 

(50) 

(49) 

4 (8%) 
6 (12%) 

(49) 

1 (2%) 

(60) 

(60) 

1 (2%) 
(50 1 

(50) 

7 (14%) 

2 (4%) 
4 (8%) 

2 (4%) 
1 (2%) 

(50) 

(50) 

7 (14%) 

(50) 

(60) 
12 (24%) 

1 (2%) 

6 (12%) 
9 (18%) 

(60) 

1 (2%) 
(50) 

(60) 
1 (2%) 

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

1 (2%) 
2 (4%) 

1 (2%) 

2 (4%) 
1 (2%) 

1 (2%) 
13 (26%) 
3 (6%) 

(50) 

(60) 

(50) 

(60) 

1 (2%) 
(60) 

(50) 
13 (26%) 
1 (2%) 

1 (2%) 
2 (4%) 
8 (16%) 

(60) 

(50) 
1 (2%) 

(50) 

(50) 

1 (2%) 

2 (4%) 
1 (2%) 

(60) 

(48) 

(50) 

1 (2%) 
2 (4%) 

9 (18%) 
1 (2%) 
1 (2%) 

(50) 

(50) 
14 (28%) 

6 (10%) 
7 (14%) 

1 (2%) 
(50) 

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

NERVOUS SYSTEM 
#BRAINMENINGES (50) (50) (50) (60) 

#BRAIN (60) (60) (60) (60) 
FIBROSIS 1 (2%) 

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 DI. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE 
TWOmYEAR DERMAL STUDY OF 9.CHLOROETHANOL (Continued) 

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

SPECIAL SENSE ORGANS 
*EYE 

MINERALIZATION 
RETINOPATHY 
CATARACT 

*EYE/CORNEA 
MINERALIZATION 
ULCER, NOS 
INFLAMMATION, ACUTE 

RUPTURE 
*EYE/CRYSTALLINE LENS 

*EYELID 
INFLAMMATION, ACUTE 

(60) (60) 
1 (2%) 

(60) (60) 
1 (2%) 
4 (8%) 4 (8%) 
2 (4%) 3 (6%) 

(60) (60) 

MUSCULOSKELETAL SYSTEM 
*SKELETAL MUSCLE (60) 

INFLAMMATION, CHRONIC 
~ 

BODY CAVITIES 
*MEDIASTINUM (60) (601 (60) (60) 

*PELVIC PERITONEAL CAVITY (60) (60) (60) (60) 

*EPICARDIUM (60) (60) (60) (60) 

CYST, NOS 1 (2%) 
HEMORRHAGE 1 (2%) 

CYST, NOS 1 (2%) 

INFLAMMATION, ACUTE 1 (2%) 
INFLAMMATION, ACUTE/CHRONIC 1 (2%) 

ALL OTHER SYSTEMS 
*MULTIPLE ORGANS (SO) (60) (60) (60) 

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 a (4%) 
NECROSIS, ISCHEMIC 1 (2%) 
AMY LOID0819 1 (2%) 10 (20%) 6 (12%) 4 (8%) 

SPECIAL MORPHOLOGY SUMMARY 
AUTO/NECROPSY/HISTO PERF 1 

I NUMBER OF ANIMAL3 WITH TISSUE EXAMINED MICROSCOPICALLY 
NUMBER OF ANIMALS NECROPSIED 
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TABLE D9. SUMMARY OF THE INCIDENCE O F  NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE 
TWO-YEAR DERMAL STUDY OF 94HLOROETHANOL 

~~~ ~ _ _ ~ ~ ~  ~~ 

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

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

50 50 
50 50 
50 50 

INTEGUMENTARY SYSTEM 
#SKIN PAINT SITE 

INFLAMMATION, ACUTE 
INFLAMMATION, ACUTE/CHRONIC 
INFLAMMATION, CHRONIC 
FIBROSIS 
ACANTHOSIS 

EDEMA, NOS 
ULCER, NOS 
INFLAMMATION, ACUTE/CHRONIC 
HYPERPLASIA, NOS 
ACANTHOSIS 

*SKIN 

(48) (49) 
1 (2%) 
2 (4%) 

1 (2%) 

4 (8%) 
1 (2%) 

1 (2%) 

1 (2%) 

(50)  (60) 

(48) (47) 
1 (2%) 1 (2%) 
1 (2%) 1 (2%) 
2 (4%) 2 (4%) 

2 (4%) 
2 (4%) 

1 (2%) 
2 (4%) 

1 (2%) 

(60) (SO) 

1 (2%) 

~~~ 

RESPIRATORY SYSTEM 
*LARYNX (50) 

#BRONCHIAL GLAND (SO) 

#LUNG (60) 

INFLAMMATION, ACUTE 1 (2%) 

DILATATION, NOS 1 (2%) 

MINERALIZATION 1 (2%) 
CONGESTIONl 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%) 

3 (6%) 

1 (2%) 
6 (12%) 

(50) (SO) 

(49) (SO) 

(49) (SO) 
1 (2%) 

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

1 (2%) 
8 (16%) 6 (12%) 

#SPLEEN 
HEMOSIDEROSIS 
HYPERPLASIA. LYMPHOID 

HEMATOPOIETIC SYSTEM 
*MULTIPLE ORGANS (50) 

LEUKEMOID REACTION 2 (4%) 
PLASMACYTOSIS 
HYPERPLASIA, LYMPHOID 3 (6%) 
HEMATOPOIESIS 1 (2%) 

MYELOSCLEROSIS 
HYPERPLASIA. GRANULOCYTIC 

#BONE MARROW (50) 

(47) 
9 (19%) 

HEMATOPOIESIS 12 (26%) 

HEMORRHAGE 3 (8%) 
INFLAMMATION, ACUTE 
INFLAMMATION, GRANULOMATOUS 
PLASMACYTOSIS 
HYPERPLASIA, LYMPHOID 

HEMORRHAGE 
PIGMENTATION, NOS 
HYPERPLASIA, LYMPHOID 

HYPERPLASIA, LYMPHOID 1 (3%) 

#MANDIBULAR L. NODE (38) 

#MEDIASTINAL L. NODE (38) 

#HEPATIC LYMPH NODE (38) 

133 

(50) 

4 (8%) 

1 (2%) 
(49) 

(49) 
4 (8%) 
1 (2%) 
4 (8%) 

1 (3%) 
(33) 

(33) 

1 (3%) 
(33) 

(50) 
1 (2%) 

4 (8%) 
6 (12%) 

(44) 

1 (2%) 

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

(48) 

(36) 

1 (3%) 

5 (14%) 
(36) 

(36) 
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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) 

#MESENTERIC L. NODE (38) 
NECROSIS, NOS 1 (3%) 

HEMORRHAGE 1 (3%) 
HYPERPLASIA, LYMPHOID 1 (3%) 

HEMORRHAGE 
PLASMACYTOSIS 

LEUKEMOID REACTION 1 (2%) 
#PEYER'S PATCH (44) 

HYPERPLASIA, LYMPHOID 
#PITUITARY (46) 

HYPERPLASIA, EOSINOPHILIC 
#THYMUS (39) 

CYST, NOS 3 (8%) 
HEMORRHAGE 
INFLAMMATION, PYOGRANULOMATOUS 
NECROSIS, NOS 
HYPERPLASIA, LYMPHOID 6 (15%) 

#RENAL LYMPH NODE (38) 

#LIVER (50) 

CIRCULATORY SYSTEM 
*MULTIPLE ORGANS (50) 

#MEDIASTINAL L. NODE (38) 

#LUNG (50) 

ARTERIOSCLEROSIS, NOS 

THROMBOSIS, NOS 1 (3%) 

THROMBOSIS, NOS 

MINERALIZATION 2 (4%) 
THROMBOSIS, NOS 
INFLAMMATION, CHRONIC 1 (2%) 
FIBROSIS 5 (10%) 
DEGENERATION, NOS 
DEGENERATION, HYALINE 

DEGENERATION, NOS 1 (2%) 

INFLAMMATION, ACUTE/CHRONIC 

DEGENERATION, MUCOID 

INFLAMMATION, FIBRINOID 1 (2%) 

INFLAMMATION, FIBRINOID 
NECROSIS, FIBRINOID 

INFLAMMATION, FIBRINOID 

THROMBOSIS, NOS 

THROMBOSIS, NOS 

#HEART (501 

#MYOCARDIUM (50) 

*BLOOD VESSEL (SO) 

*CORONARY ARTERY (50) 

*THYMIC ARTERY (50) 

'UTERINE ARTERY (50) 

*OVARIAN ARTERY (SO) 

#UTERUS (SO) 

#OVARY (50) 

(33) 

(33) 

(33) 

3 (9%) 
1 (3%) 

1 (3%) 
1 (3%) 

(50) 

(45) 

(48) 

(42) 

1 (2%) 

3 (7%) 
1 (2%) 

8 (19%) 

(49) 

(46) 

(49) 

(361 
1 (2%) 

1 (3%) 

1 (3%) 
1 (3%) 
12 (33%) 12 (29%) 

(50) 

(50) 

(36) 

(49) 

(50) 

1 (2%) 

1 (2%) 

(50) 

(49) 
1 (2%) 

1 (2%) 
2 (4%) 

(60) 

DIGESTIVE SYSTEM 
#SALIVARY GLA'ND (48) (SO) (50) (49) 

HEMORRHAGE 1 (2%) 
INFLAMMATION, ACUTE 1 (2%) 
FIBROSIS 1 (2%) 
ATROPHY. NOS 1 (2%) 
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TABLE DP. SUMMARY OF THE INCIDENCE O F  NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE 
TWO-YEAR DERMAL STUDY OF 94HLOROETHANOL (Continued) 

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

DIGESTIVE SYSTEM 
#LIVER (SO) 

CYST, NOS 
LYMPHOCYTIC INFLAM INFILTR 
INFLAMMATION, ACUTE 2 (4%) 
INFLAMMATION. ACUTE NECROTIZING 2 (4%) 

#L 

#L 

+a 
#B 

#P 

GRANULOMA, NO8 
NECR0818, N 0 8  
INFARCT, NO8 
NUCLEAR-SIZE ALTERATION 
CYTOPLASMIC VACUOLIZATION 
FOCAL CELLULAR CHANGE 
EOSINOPHILIC CYTO CHANGE 
JLEARCELL CHANGE 
HEPATOCYTOMEGALY 
4NGIECTASIS 
VERICAUDATE LOBE 
IEMORRHAGE 
VECROSIS, NOS 
NFARCT, NOS 
VEWKUPFFER CELL 
IYPERPLASIA, NOS 
LLLBLADDER 
IYPERPLASIA, EPITHELIAL 
LE DUCT 
IYPERPLASIA, NOS 
iNCREAS 
IDEALA, NOS 
VECROSIS, FAT 

I 

d 
1 
I 
I 
J 
I 
I 
I 
II 
I 
'1 
1 
1 

CYTOPLASMIC VACUOLIZATION 
ATROPHY, NOS 
ATROPHY, EXHAUSTION 
HYPERPLASIA, NOS 

GRANULOMA, NOS 

MINERALIZATION 
INFLAMMATION, ACUTE 
INFLAMMATION, ACUTE/CHRONIC 
INFLAMMATION, CHRONIC 
FIBROSIS 
NECROSIS, NOS 
HYPERPLASIA, EPITHELIAL 
HYPERKERATOSIS 
ACANTHOSIS 
ADENOMY 081s 

A 

#PANCREATIC ACINUS 

#ESOPHAGUS 

#STOMACH 

1 (2%) 
1 (2%) 

6 (12%) 

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

(SO) 

(60) 

(SO) 

(SO) 

(48) 

(48) 

1 (2%) 

1 (2%) 

2 (4%) 

1 (2%) 

(48) 

(47) 
2 (4%) 
1 (2%) 
5 (11%) 

9 (19%) 

(SO) 

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

4 (8%) 

2 (4%) 
2 (4%) 

(SO) 

(SO) 

(SO) 

(60) 

(SO) 

(60) 

1 (2%) 

1 (2%) 
1 (2%) 

3 (6%) 

1 (2%) 

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

12 (24%) 

1 (2%) 

(47) 

(SO) 

URINARY SYSTEM 
#KIDNEY (50) 

MINERALIZATION 1 (2%) 
HYDRONEPHROSIS 2 (4%) 
CYST, NOS 3 (6%) 
CONGESTION, NOS 1 (2%) 
GLOWERUXANEPHRITIS, NOS 8 (16%) 
LYMPHOCYTIC INFLAMMATORY INFILTR 6 (10%) 
INFLAMMATION, ACUTElCHRONIC 
GLOMERULONEPHRITIS, CHRONIC 1 (2%) 
NEPHROSIS, NOS 8 (16%) 
INFARCT, NOS 
AMYLOIDOSIS 
PIGMENTATION, NOS 1 (2%) 
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(SO) 
1 (2%) 
1 (2%) 

5 (10%) 
10 (20%) 

6 (12%) 
1 (2%) 

1 (2%) 

9 (18%) 8 (16%) 
3 (6%) 6 (12%) 

1 (2%) 

6 (10%) 4 (8%) 
1 (2%) 

1 (2%) 2 (4%) 
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TABLE D% SUMMARY O F  THE INCIDENCE O F  NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE 
TWO-YEAR DERMAL STUDY O F  8-CHLOROETHANOL (Continued) 

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

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

#KIDNEYGLOMERULUS (60) (50) (60) (50) 

#URINARY BLADDER (46) (49) (48) (45) 

CYTOPLASMIC VACUOLIZATION 1 (2%) 
METAPLASIA, OSSEOUS 2 (4%) 

DILATATION, NOS 1 (2%) 

CALCULUS,MICROSCOPIC EXAM 1 (2%) 
INFLAMMATION, ACUTWCHRONIC 1 (2%) 
HYPERPLASIA, EPITHELIAL 1 (2%) 

INFLAMMATION, CHRONIC 1 (2%) 
CU. BLADDEMEROSA (46) (49) (48) (45) 

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 

ACCESSORY STRUCTURE 
CONGESTION, NOS 
ATROPHY, BROWN 
ANGIECTASIS 

#ADRENAL CORTEX 
ACCESSORY STRUCTURE 
MINERALIZATION 
DEGENERATION, BALLOONING 
CYTOPLASMIC VACUOLIZATION 
FOCAL CELLULAR CHANGE 
ATROPHY, BROWN 
HYPERPLASIA, NOS 
HYPERPLASIA, FOCAL 

#ADRENAL MEDULLA 
HYPERPLASIA, NOS 
ANGIECTASIS 

FOLLICULAR CYST, NOS 
LYMPHOCYTIC INFLAM INFILTR 

HYPERPLASIA, FOLLICULARCELL 

HYPERPLASIA, NOS 

#ADRENAL 

#THYROID 

HYPERPLASIA, C-CELL 

#PARATHYROID 

(49) 

1 (2%) 
1 (2%) 

(49) 

1 (2%) 

1 (2%) 

14 (29%) 
1 (2%) 

1 (2%) 
(49) 

(45) 
16 (33%) 
1 (2%) 

1 (2%) 
(17) 

1 (2%) 

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

(60) 

(50) 

1 (2%) 
1 (2%) 

18 (36%) 

1 (2%) 

2 (4%) 
1 (2%) 

12 (2S%) 

1 (2%) 

(60) 

(48) 

(19) 
1 (6%) 

(50) 

1 (2%) 
1 (2%) 

1 (2%) 

2 (4%) 

12 (24%) 
1 (2%) 

6 (10%) 

(60) 

(60) 

(46) 
17 (37%) 

1 (2%) 
2 (4%) 

(17) 

(49) 

2 (4%) 

(49) 

1 (2%) 
8 (16%) 
1 (2%) 

1 (2%) 
1 (2%) 

17 (37%) 

1 (2%) 

(49) 

(46) 

(21) 

REPRODUCTIVE SYSTEM 
*MAMMARY GLAND 

DILATATION/DUCTS 
GALACTOCELE 
FIBROSIS 
HYPERPWSIA, NOS 
LACTATION 

#UTERUS 
MINERALIZATION 
HEMATOMA, NOS 
INFLAM, FOCAL GRANULOMATOUS 
ADENOMYOSIS 

MINERALIZATION 
FIBROUS DYSPLASIA 

#CERVIX UTERI 

2-Chloroethanol, NTP TR 276 

5 (10%) 
(50) 

136 

(60) 
1 (2%) 

3 (6%) 
1 (2%) 

1 (2%) 

6 (10%) 

(49) 

(49 1 

2 (4%) 
1 (2%) 

(49) (60) 
1 (2%) 

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

1 (2%) 
1 (2%) 

(49) (50) 



TABLE D% 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 

REPRODUCTIVE SYSTEM 
#UTERUS/ENWMETRIUM 

CYST, NOS 
HEMATOMA, NOS 
INFLAMMATION, ACUTE 
INFLAMMATION, ACUTEKHRONIC 
HYPERPLASIA, NOS 
HYPERPLASIA, EPITHELIAL 
HYPERPLASIA, CYSTIC 
HYPERPLASIA, STROMAL 
ANGIECTASIS 

#OVARY/PAROVARJAN 
HEMATOMA, NOS 
INFLAMMATION, GRANULOMATOUS 

#OVARY 
MINERALIZATION 
CYST, NOS 
HEMORRHAGE 
HEMATOCELE 
INFLAMMATION, CHRONIC 
DEPOSIT, NOS 
ATROPHY , NOS 
ANGIECTASIS 

(50) 
13 (26%) 

1 (2%) 

1 (2%) 

22 (44%) 
1 (2%) 

(50) 

1 (2%) 

30 (60%) 
2 (4%) 

1 (2%) 
1 (2%) 

(50) 

(49) 
13 (27%) 

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

16 (33%) 

(50) 

(50) 
1 (2%) 

36 (72%) 
2 (4%) 

2 (4%) 
1 (2%) 

(49) 
12 (24%) 
1 (2%) 

1 (2%) 

16 (33%) 

3 (6%) 

1 (2%) 
(49) 

(49) 

SO (61%) 
1 (2%) 

1 (2%) 

(50) 
22 (44%) 

1 (2%) 

11 (2%) 

(48) 

31 (65%) 
2 (4%) 
1 (2%) 

2 (4%) 
~~ 

NERVOUS SYSTEM 
+CHOROID PLEXUS (60) (50) (50) (60) 

#BRAIN (50) (50) (60) (50) 
LYMPHOCYTIC INFLAM INFILTR 1 (2%) 

MINERALIZATION 1 (2%) 4 (8%) 3 (6%) 1 (2%) 
HYDROCEPHALUS, NOS 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%) 

MALACIA 1 (2%) 
#BRAIN STEM (50) (50) (50) (50) 

SPECIAL SENSE ORGANS 
+EYE (50) (50) (50) (50) 

MINERALIZATION 1 (2%) 
INFLAMMATION, ACUTE 1 (2%) 

2 (4%) 8 (16%) RETINOPATHY 3 (6%) 1 (2%) 
CATARACT 3 (6%) 5 (10%) 

INFLAMMATION, CHRONIC 1 (2%) 
+EYE/CORNEA (50) (50) (50) (50) 

MUSCULOSKELETAL SYSTEM 
+BONE/PERIOSTEUM (50) 

INFLAMMATION, ACUTEXHRONIC 

137 2-Chloroethanol, NTP TR 275 



TABLE D% SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE 
TWO-YEAR DERMAL STUDY OF O-CHLOROETHANOL (Continued) 

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

BODY CAVITIES 
(60) 'MEDIASTINUM (60) 

THYROGLOSSAL DUCT CYST 
INFLAMMATION. GRANULOMATOUS 

(50) (BO) 

'EPICARDIUM (60) (60) (60) (BO) 

1 (2%) 
1 (2%) 

INFLAMMATION, FIBRINOUS 1 (2%) 
PIGMENTATION, NOS 1 (2%) 

ALLOTHERSYSTEMS 
'MULTfPLE ORGANS (50) 

CONGESTION, NOS 1 (2%) 
EDEMA, NOS 
HEMORRHAGE 
LYMPHOCYTIC INFLAM INFILTR 26 (60%) 
INFLAMMATION, ACUTEEHRONIC 
INFLAMMATION, GRANULOMATOUS 1 (2%) 
INFLAMMATION, PYOGRANULOMATOUS 
NECROSIS, NOS 
AMYU)IDOSIS 1 (2%) 
PIGMENTATION, NOS 
HEMOSIDEROSIS 1 (2%) 
CYTOPLASMIC VACUOLIZATION 
ANGIECTASIS 

ADIPOSE TISSUE 
INFLAMMATION, ACUTWCHRONIC 1 

OMENTUM 
HEMORRHAGE 

UTERINE LIGAMENT 
NECROSIS, FAT 

(60) (110) (60) 
4 (8%) 1 (1%) 

1 (as) 
a (4%) 

26 (62%) 22 (44%) 26 (60%) 
1 (2%) 1 (2%) 
1 (2%) 1 (2%) 

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

12 (24%) 6 (12%) 4 (8%) 
1 (2%) 

1 (2%) 

1 (2%) 
1 (2%) 

1 

1 

1 

SPECIAL MORPHOLOGY SUMMARY 
NONE 

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
NUMBEROF 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 O F  PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR DERMAL STUDY 
OF 2-CHLOROETHANOL 

Vehicle Control 50 mg/kg 

Skin: Papilloma 
Overall Raten (a) 1/50 (2%) 
Adjusted Rata (b) 2.9% 
Terminal Rater (c) 1/34 (3%) 
Life Table T e a  (d) P = 0.020 
Incidental Tumor Testa (d) P = 0.022 
Cochran-Armitage Trend Test (d) P = 0.016 
Fisher Exact Test 

Skin: Papilloma or Carcinoma 
Overall Rates (a) 3/60 (6%) 
Adjusted Rates (b) 8.3% 
Terminal Rates (c) 2/34 (6%) 
Life Table Teste (d) P=0.184 
Incidental Tumor Testa (d) P = 0.1 96 

Fisher Exact Test 

Skin: Keratoacanthoma 
Overall Rates (a) 1/50 (2%) 
Adjusted Rates (b) 2.0% 
Terminal Rater tc) OM4 (0%) 
Life Table Tenta (d) P = 0.424 
Incidental Tumor Tenta (d) PzO.302 
Cochran-Armitage Trend Test (d) P=0,399 
Fisher Exact Tent 

Cochran-Armitage Trend Test (d) P-0.168 

Suboutmeour Tirrue: Fibroma 
Overall Rater (a) 2/60 (4%) 
A4iueted Rates (b) 6.8% 
Terminal Rates (c) 1/34 (3%) 
Life Table Testa (d) P = 0.384N 
Incidental Tumor Testa (d) PaO.477N 
Cochran-Armitage Trend Test (d) P = 0.417N 
Firher Exact Tent 

Subcutaneous Tissue: Fibroma or Fibrosarcoma 
Overall Rates (a) 3/60 (6%) 
Adjusted Rates (b) 8.6% 
Terminal Rates (c) 2/34 (6%) 
Life Table Testa (d) P-0.260N 
Incidental Tumor Testa (d) P=0.366N 
Cochran-Armitage Trend Test (d) P = 0.290N 
Fisher Exact Test 

Lung: Alveolar/Bronchiolar Carcinoma 
Overall Rater (a) 0149 (0%) 

Terminal Rates (c) OM3 (0%) 
Life Table Testa (d) P = 0.430 
Incidental Tumor Testa (d) P = 0.430 
Cochran-Armitage Trend Test (d) P = 0.397 
Finher Exact Teat 

Lung: AlveolarlBronchiolar Adenoma or Carcinoma 
Overall Rater (a) 1/49 (2%) 
Adjusted Rates (b) 3.0% 
Terminal Ram (c) 1/33 (3%) 
Life Table Tesb (d) P=0.557N 
Incidental Tumor Testa (d) P=0.567N 
Cochran-Armitage Trend Test (d) P=0.693N 
Fisher Exact Test 

Adjusted Rates (b) 0.0% 

2-Chloroethanol, NTP TR 275 

0160 (0%) 
0.0% 
0137 (0%) 
P = 0.483N 
P30.483N 

P=O.SOON 

1/60 (2%) 
2.7% 
1/37 (3%) 
Pa0.287N 
P =  0.303N 

P =  0.309N 

3/60 (6%) 
7.1% 
1/37 (3%) 
P =  0.310 
P = 0.269 

Pt0.309 

6/50 (12%) 
14.1% 
3/37 (8%) 
P10.168 
P=O.l l l  

P=0.134 

8/60 (16%) 
18.4% 
4/37 (1 1%) 
P=0.127 
P=O.OSl 

P=O.lOO 

4/60 (8%) 
10.8% 
4/37 (11%) 
P-0.078 
P =  0.078 

P=0.061 

4/60 (8%) 
10.8% 
4/37 (11%) 
P=0.214 
P=0.214 

P = 0.1 87 
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6/50 (12%) 
16.8% 
6/37 (14%) 
Pe0.073 
P = 0.077 

P=0.066 

6/50 (12%) 
16.8% 
6/37 (14%) 
P=0.283 
P-0.297 

P = 0.243 

2/50 (4%) 
5.4% 
2/37 (6%) 
P=0.617 
P30.441 

P=0.600 

1/60 (2%) 
2.7% 
1/37 (3%) 
Ps0.474N 
P-0.469N 

P = 0.600N 

1/60 (2%) 
2.7% 
1/37 (3%) 
P = 0.280N 
P-0.26QN 

P =  0.309N 

1/60 (2%) 
2.7% 
1/37 (3%) 
P=0.623 
P30.623 

P = 0.606 

1/50 (2%) 
2.7% 
1/37 (3%) 
P=0.736N 
P=0.736N 

P =  0.747N 



TABLE El .  ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR DERMAL STUDY 
OF 2-CHLOROETHANOL (Continued) 

Vehicle Control 50 m g k g  100 mg/kg 

Hematopoietic System: Mononuclear Cell Leukemia 
11/60 (22%) Overall Rates (a) 

Adjusted Rates (b) 
Terminal Rates (c) 
Life Table Testa (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Liver: Neoplartic Nodule 
Overall Rater (a) 
Adjusted Rates (b) 
Terminal Rater (c) 
Life Table Terk (d) 
Incidental Tumor Terts (d) 
Cochran-Armitage Trend Teat (d) 
Firher Exact Teat 

Pltuitary: Adenoma 
Overall Rater (a) 
Adjusted Rates (b) 
Terminal Rates (c) 
Life Table Terta (d) 
Incidental Tumor Terts (d) 
Cochran-Armitage Trend Test (d) 
Firher Exact Tent 

Pituitary: Carcinoma 
Overall Rater (a) 
Adjurted Rates (b) 
Terminal Rater (c) 
Life Table Torta (d) 
Incidental Tumor Terk (d) 
Cochran-Armitage Trend Teat (d) 
Flrher Exact Teat 

Pltuituy: Adenoma or Carclnoma 
Overall Rater (a)  
Adjurted Rates (b) 
Terminal Rater (c) 
Life Table Terts (d) 
Incidental Tumor Terk (d) 
Cochran-Armitage Trend Tent (d) 
Firher Exact Teat 

Overall Rater (a) 
Adjusted Rater (b) 
Terminal Rater (c) 
Life Table TorU (d) 
Incidental Tumor Terk (d) 
Cochran-Armitage Trend Test (d) 
Firher Exact Tort 

Overall Rater (a) 
Adjurted Rater (b) 
Terminal Rater (0) 
Life Table Terk (d) 
Incidental Tumor Tests (d) 
Cochran-Armitage Trend Tent td) 
Firher Exact Teat 

Adrenal: Cortical Adenoma 

Adrenal: Pheochromocytoma 

26.0% 
5/34 (15%) 
P=0.506 
P= 0.331 
P=0.460 

0160 (0%) 
0.0% 
OB4 (0%) 
P=0.114 
Pt0.114 
P=O.101 

12/60 (24%) 
27.5% 
6/34 (16%) 
P=0.342 
P =  0.174 
P = 0.263 

3/60 (6%) 
8.8% 
3/34 (9%) 
P = 0.207N 
P=  0.196N 
P=  0.229N 

16/60 (30%) 
35.0% 
8/34 (24%) 
P = 0.618 
P = 0.344 
P = 0.430 

1/50 (2%) 
2.9% 
1/34 (3%) 
P = O.68ON 
P=O.S8ON 
P = 0.610 

8/60 (16%) 
22.7% 
7/34 (21%) 
P = 0.429 
P = 0.386 
P = 0.366 

7/60 ( 14%) 
16.1% 
3/37 (8%) 
P=0.209N 
P=0.248N 

P= 0.218N 

3/60 (6%) 
8.1% 
3/37 (8%) 
Pp0.136 
P=0.138 

P=0.121 

11/48 (23%) 
26.7% 
8/37 (22%) 
P = 0.466N 
P = 0.681 

P=0.646N 

2/48 (4%) 
6.3% 
1/37 (3%) 
P=0.464N 
P =  0.616N 

P=O.S20N 

13/48 (27%) 
31.1% 
9/37 (24%) 
P=0.364N 
P = 0,621 N 

P = 0.482N 

3/60 (6%) 
8.1% 
3/97 (8%) 
P=0,33S 
P=0.33S 

P=0.309 

13/60 (26%) 
31.7% 
1007 (27%) 
P = 0.216 
P = 0.188 

P = 0.163 

12/60 (24%) 
27.3% 
6/37 (16%) 
P-0.656 
P=0.377 

P = 0.500 

3/60 (8%) 
8.1% 
3/37 (8%) 
P=0.136 
P = 0.136 

P = 0.121 

11/49 (31%) 
36.6% 
ll/36t31%) 
P=0.390 
P = 0,202 

Pn0.304 

1/49 (2%) 
2.4% 
0136 (0%) 
P=0.287N 
P=0.276N 

P=0,316N 

16/49 (33%) 
38,2% 
11/38 (31%) 
P=0.660 
P10.374 

P = 0.473 

M O  (2%) 
2,7% 
1/97 (3%) 
P = 0,743N 
P a  0.743N 

P=0.7S3 

1o/so (20%) 
26.3% 
8/37 (22%) 
P10.467 
P = 0.46 1 

P=0,397 
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TABLE El. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR DERMAL STUDY 
OF 8-CHLOROETHANOL (Continued) 

Adrenal: Pheochromocytoma or Pheochromocytoma, Malignant 
Overall Rates(a) 9/60 (18%) 
Adjusted Rates (b) 24.5% 
Terminal Rates (c) 7/34 (21%) 
Life Table Testa (d) P10.349 
Incidental Tumor Testa (d) P = 0.290 
Cochran-Armitage Trend Test (d) P = 0.276 
Fisher Exact Test 

Thyroid CCeU Adenoma 
Overall Rater (a) 6/49 (12%) 
Adjusted Rates (b) 17.6% 
Terminal Rates (c) 6/34(18%) 
Life Table Teata (d) P = 0.1 69N 
Incidental Tumor Testa (d) P = 0.169N 
Cochran-Armitage Trend Test (d) P = 0.187N 
Fisher Exact Test 

Thyroid C-cell Adenoma or Carcinoma 
Overall Rates (a) 6/49 (12%) 
Adjusted Rates (b) 17.6% 
Terminal Rates (c) 6/34(18%) 
Life Table Testa (d) P=0.271N 
Incidental Tumor Tests (d) P= 0.271N 
Cochran-Armitage Trend Test (d) P= 0.308N 
Fisher ExactTest 

Pancreatic Islets: Islet Cell Adenoma 
Overall Rates (a) 3/60 (6%) 
Adjusted Rates (b) 8.8% 
Terminal Rates (c) 3/34 (9%) 
Life Table Testa (d) P =: O.09lN 
Incidental Tumor Testa (d) P = 0.108N 
Cochran-Armitage Trend Test (d) P-0.104N 
Fisher Exact Test 

Pancreatic Islets: Islet Cell Adenoma or Carcinoma 
Overall Rates (a) 4/60 (8%) 
Adjusted Rates (b) 10.9% 
Terminal Rates (c) 3/34 (9%) 
Life Table Teats (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

P = 0.066N 
P = 0.087N 
P= 0.062N 

Preputial Gland Adenoma or Carcinoma 
Overall Rates (a) 3/60 (6%) 
Adjustad Rates (b) 8.8% 
Terminal Rates (c) 3/34 (9%) 
Life Table Teata (d) P = 0.6MN 
Incidental Tumor Testa (d) P=Od3SN 
Cochran-Armitage Trend Test (d) P = 0.683 
Fisher Exact Test 

Testis: Interstitial Cell Tumor 
Overall Rater (a) 46/60 (90%) 
Adjusted &tea (b) 96.7% 
Terminal Rates (c) 32/34 (94%) 
Life Table Teata (d) P-0.236N 
Incidental Tumor Testa (d) P=0.412N 
Cochran-Armitage Trend Test (d) P= 0.442N 
Fisher ExactTest 
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13/60 (26%) 
31.7% 
10/37 (27%) 
P = 0.299 
P = 0.266 

P = 0.236 

4/49 (8%) 
10.8% 
4437(11%) 
P = 0.31 6N 
P=0.316N 

P =  0.370N 

5/49 (10%) 
13.6% 
6/37 (14%) 
P = 0.440N 
P = 0.440N 

P = 0.600N 

3/60 (6% 1 
7.6% 
2/37 (6%) 
P =  0.631N 
P=0.649N 

Pr0.661 

4/60 (8%) 
9.6% 
2/37 (6%) 
P =  0.616N 
P = 0.637 

P=0.643 

3/60 (6%) 
8.1% 
3/37 (8%) 
P = 0.624N 
P=0.624N 

P=0.661 

41/60 (82%) 
89.1% 
32/37 (86%) 
P = 0.138N 
P = 0.168N 

P = 0.196N 

12/60 (24%) 
30.4% 
10/37 (27%) 
P = 0.386 
P=0.341 

P-0,312 

3/49 (6%) 
8.3% 
3/96 (8%) 
P =  0.212N 
P = 0.212N 

Pt0.243N 

4/49 (8%) 
11.1% 
4436 (1 1%) 
P=0.331N 
P =  0.331N 

P=0.370N 

Of49 (0%) 
0.0% 
0/36 (0%) 
P=O.ll lN 
P=O.lllN 

P=0.126N 

0149 (0%) 
0.0% 
OB6 (0%) 
P=O.O68N 
P=0.076N 

P = 0.061N 

3/50 (6%) 
7.7% 
2/37 (6%) 
P=0.624N 
P -0.61SN 

P=0.661 

44/60 (88%) 
93.6% 
34/37 (92%) 
P=0.262N 
P = 0.484N 

P=O.SOON 



TABLE El.  ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR DERMAL STUDY 
OF 8-CHLOROETHANOL (Continued) 

(a) Number of tumor-bearing animaldnumber of animalr examined a t  the s i b  
(b) Kaplan-Meler entimated tumor incidence at the end of the study afbr  adjusting for intercurrent mortality 
(c) Observed tumor incidence at terminal kill 
(d) Beneath the vehicle control incidence are the P values amciated with the trend test. Beneath the dored group incidence are 
the P valuer corresponding to pairwire comparieona between that doeed group and the vehicle controls. The IiFa table analyrir 
ruga& tumon in animalr dying prior to terminal kill a8 being (directly or indirectly) the cause ofdeath. The incidental tumor 
tent regards these leriona M nonfatal. The Cochran-Armitage and Firher exact teat compare directly the overall incidence rater. 
A negative trend or lower incidence in a dosed group is indicated by (N). 
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TABLE E4. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR DERMAL STUDY 
OF 4-CHLOROETHANOL 

Vehicle Control M mg/kg 100 mg/kg 

Hematowietic System: Mononuclear Cell Leukemia 
0veril1 ~ a t e s  ia) 
Adjusted Rates (b) 
Terminal Rates (4 
Life Table Testa (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Pituitary: Adenoma 
Overall Rates (a) 
Adjustad Rates (b) 
Terminal Rates (c) 
Life Table Testa (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Pituitary Carcinoma 
Overall Rates (a) 
Adjusted Rates (b) 
Terminal Rates (c) 
Life Table Testa (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Pituitary: Adenoma or Carcinoma 
Overall Rates (a) 
Adjusted Rates (b) 
Terminal Rates (c) 
Life Table Testa (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Adrenal: Pheochromocytoma 
Overall Rates (a) 
Adjusted Rates (b) 
Terminal Rates (c) 
Life Table Testa (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

8/60 ( 16%) 
17.1% 
4/42 (10%) 
P=0.392N 
P=0.439N 
P=0.333N 

19/50 (38%) 
44.2% 
18/42 (43%) 
P = 0.022 
P=0.084 
P = 0.029 

4/60 (8% 
9.6% 
4/42 (10%) 
P=O.l17N 
P =  0.104N 
P =  0.102N 

22/60 (44%) 
61.2% 
21/42 (50%) 
P = 0.049 
Pr0.167 
Pr0.067 

3/49 (6%) 
7.1% 
3/42 (7%) 
P=0.547 
P10.663 
P=0.574N 

Adrenal: Pheochromocytoma or Pheochromocytoma, Malignant 
Overall Rates (a) 3/49 (6%) 
Adjusted Rates (b) 7.1% 
Terminal Rates (c) 3/42 (7%) 
Life Table Tests (d) P = 0.392 
Incidental Tumor Testa (d) P.cO.493 
Cochran-Armitage Trend Test (d) P=0.435 
Fisher Exact Test 

Thyroid C-cell Adenoma 
Overall Rates (a) 2/49 (4%) 

Terminal Rates (c) 2/41 (5%) 
Life Table Testa (d) P=0.233 
Incidental Tumor Testa (d) P=0.233 
Cochran-Armitage Trend Test Id) P = 0.263 
Fisher Exact Test 

Adjusted Rates (b) 4.9% 

2-Chloroethanol. NTP TR 275 144 

7/60 (14%) 
16.7% 
5/39 (13%) 
P=0.648N 
P = 0.579 

P = O.SOON 

24/49 (49%) 
62.9% 
18/39 (46%) 
P=O.148 
P30.416 

P=0.184 

1/49 (2%) 
2.3% 
on9 (0%) 
P = 0.200N 
P = 0.168N 

P=  0.188N 

25/49 (51%) 
54.0% 
18/39 (46%) 
P=0.262 
P = 0.666N 

P = 0.309 

3/60 (6%) 
7.3% 
2/39 (5%) 
P = 0.633 
P = 0.640N 

P= 0.661N 

4/50 (8%) 
9.1% 
2139 (6%) 
P = 0.472 
P = 0.64ON 

P=0.611 

3/50 (6%) 
7.7% 
3/39 (8%) 
P = 0.477 
P = 0.477 

P=0.610 

6/60 (12%) 
13.6% 
2/39 (5%) 
P=0.443N 
P = 0 .65N 

P= 0.387N 

29/60 (58%) 
61.4% 
21/39 (64%) 
P = 0.026 
P-0.103 

P = 0.036 

1/60 (2%) 
2.6% 
1/39 (3%) 
P = 0.202N 
P = 0.202N 

P=0.181N 

30/60 (60%) 
63.6% 
22/39 (56%) 
P=0.052 
P = 0.188 

P = 0.080 

3/60 (6%) 
7.7% 
3/39 (8%) 
P = 0.629 
P=0.629 

P = 0.661 N 

4/60 (8%) 
9.9% 
3/39 (8%) 
P = 0.462 
P = 0.488 

P-0.511 

4/49 (8%) 
10.6% 
4/38 (11%) 
P = 0.302 
Pr0.302 

P=0.339 



TABLE EB. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR DERMAL STUDY 
OF 2-CHLOROETHANOL (Continued) 

Vehicle Control 50 mg/kg 100mg/kg 

Thyroid: C-cell Adenoma or Carcinoma 
Overall Rates (a) 3/49 (6%) 
Adjusted Rates (b) 7.0% 
Terminal Rates (c) 2/41 (5%) 
Life Table Testa (d) P = 0.249 
Incidental Tumor Testa (d) Pr0.259 
Cochran-Armitage Trend Test (d) P = 0.282 
Fisher Exact Test 

Pancreatic Islets: Islet Cell Adenoma 
Overall Rates (a) 1/49 (2%) 
Adjueted Rates (b) 2.4% 
Terminal Rates (c) 1/41 (2%) 
Life Table Teste (d) P = 0.592 
Incidental Tumor Testa (d) P=0.609N 
Cochran-Armitage Trend Test (d) Pz0.602N 
Fisher Exact Test 

Pancreatic Islets: Islet Cell Adenoma or Carcinoma 
Overall Rates (a) 1/49(2%) 
Adjusted Rates (b) 2.4% 
Terminal Rates (c) 1/41 (2%) 
Life Table Testa (d) P = 0.383 
Incidental Tumor Testa (d) P=0.397 
Cochran-Armitage Trend Test (d) P = 0.407 
Fisher Exact Test 

Mammary Gland: Cystadenoma 
Overall Rates (a) 3/50 (6%) 
Adjusted Rates (b) 7.1% 
Terminal Rates (c) 3/42 (7%) 
Life Table Testa (d) P = 0.546 
Incidental Tumor Testa (d) P = 0.546 
Cochran-Armitage Trend Test (d) P = 0.583 
Fisher Exact Test 

Mammary Gland: Adenoma or Adenocarcinoma 
Overall Rates (a) 3/50 (6%) 
Adjusted Rates (b) 7.1% 
Terminal Rates (c) 3/42 (7%) 
Life Table Teeta (d) P=0.537 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) Pr0.576 
Fisher Exact Test 

P = 0.539N 

Mammary Gland Fibroadenoma 
Overall Rates (a) 13/50 (26%) 
Adjusted Rates (b) 29.4% 
Terminal Rates (c) 11/42 (26%) 
Life Table Testa (d) P=0.431N 
Incidental Tumor Testa (d) P = 0.438N 
Cochran-Armitage Trend Teat (d) P=0.366N 
Fisher Exact Test 

Uterus: Endometrial Stromal Polyp 
Overall Rates (a) 7/50 (14%) 
Adjusted Rates (b) 16.6% 
Terminal Rates (c) 5/42 (12%) 
Life Table Testa (d) P = 0.508 
Incidental Tumor Testa (d) P-0.569 
Cochran-Armitage Trend Test (d) P=0.561 
Fisher Exact Test 
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3/50 (6%) 
7.7% 
3/39 (8%) 
Pt0.642 
P=0.631N 

P = 0.651 N 

3/49 (6%) 
7.4% 
2/38 (6%) 
P = 0.289 
P=0.346 

P=0.309 

3/49 (6%) 
7.4% 
2/38 (6%) 
P10.289 
P=0.346 

P = 0.309 

3/50 (6%) 
7.7% 
3/39 (8%) 
P = 0.629 
P = 0.629 

P = 0.661 

5/50 (10%) 
12.1% 
6/39(10%) 
P = 0,320 
P = 0.459 

P=0.357 

7/50(14%) 
17.3% 
6/39 (15%) 
P = O.146N 
P = 0.136N 

P+ 0.106N 

4/50 (8%) 
10.3% 
4/39 (10%) 
P =0.306N 
P=0.333N 

P=0.263N 

5/49 (10%) 
13.2% 
5/38 (13%) 
P=0.318 
Pt0.340 

PsO.367 

1/50 (2%) 
2.6% 
1/39 (3%) 
P-0.761 
P-0.751 

P=0.747N 

2/50 (4%) 
5.1% 
2/39 (5%) 
P=0.483 
P = 0.483 

P-0.508 

(0 3/50 (6%) 
7.7% 
3/39 (8%) 
P = 0.629 
P = 0.629 

P = 0.661 

3/50 (6%) 
7.7% 
3/39 (8%) 
P = 0.629 
P=0.629 

P=0.661 

11/60 (22%) 
26.7% 
9/39 (23%) 
P = 0.492N 
P= 0.496N 

P = 0.408N 

7/50 (14%) 
17.1% 
6/39 (15%) 
P=O.S57 
P=0.560N 

P = 0.613N 

2-Chloroethanol, NTP TR 276 



TABLE El. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO=YEAR DERMAL STUDY 
OF l4WLOROETHANOL (Continued) 

Vehicle Control 60 mg/kg 100mae 

Uterur: EndomoMd Stromal Polyp or Sarcoma 
Overall Ram (I) 8/60 (16%) U60 (8%) W60 (16%) 
A4umd Rater (b) 17.9% 10.3% 19.6% 
Terminal Rata (c) 6/42 ( 14%) u39(10%) 7/98 (18%) 
Life Table Tertr (d) ' P=0.602 P 0 O.217N P = 0.646 
Incidental Tumor Tertr (d) P = 0.660 P=0.237N P=0.666N 
Cochran.Annihge Trend Tert (d) 
Fieher Exact Teat P = 0.179N P10.807N 

P = 0.668 

(a) Number of tumor-bearing animalatnumber of anima& examined at the i t a  
(b) Kaplan-Meier emtimated tumor incidence at the end of the rtudy rtter adjurting for intercurrent mortality 
(c) Ob~tved tumor incidence a t  terminal kill 
(d) Beneath the vehicle control incidence are the P valuer auocirted with the trend telt. Beneath the d o d  group incidence are 
the P wluw a m p o n d i n g  to p a i r w h  comparironr between that d d  group and the vehicle controlr. The life table a ~ l p r h  
regarb tumon in rnimalr dying prior to terminal kill M being (directly or indirectly) the c a w  of death. The incidental tumor 
tsrt regudr thew, Ierionr ar nonfatal. The Cochran-Armitage and FLher exact teat compare directly the overall incidence 
rate#. A negative trend or lower incidence in a d m d  group & indicrtud by (N). 
(e) No valuer are premnted b e c a w  no tumon were obmrved in 60 mg/kg and vehicle control groupe. 
(0 One animal had a cyrtadsnoma 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%) 
Adjusted Rates (b) 5.4% 
Terminal Rates (c) 0/24 (0%) 
Life Table Testa (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Subcutaneous Tissue: Sarcomas 
Overall Rates (a) 2/50 (4%) 

Terminal Rates (c) OB4 (0%) 
Life Table Testa (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Lung: AlveoladBronc hiolar Adenoma 

Adjusted Rates (b) 5.4% 

Overall Rates (a) 6/50 (12%) 
Adjusted Rates (b) 25.0% 
Terminal Rates (c) 6/24 (25%) 
Life Table Testa (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Lung: Alveolar/Eronc hiolar Carcinoma 
Overall Rates (a) 4/50 (8%) 
Adjusted Rates (b) 13.7% . Terminal Rates (e) 2/24 (8%) 
Life Table Testa (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Lung: Alveolar/Bronchiolar Adenoma or Carcinoma 
Overall Rates (a) 10150 (20%) 
Adjusted Rates (b) 37.2% 
Terminal Rates (c) 8/24 (33%) 
Life Table Testa (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Hematopoietic System: Granulocytic Leukemia 
Overall Rates (a) 3/50 (6%) 
Adjusted Rates (b) 7.9% 
Terminal Rates (c) On4 (0%) 
Life Table Teste (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Hematopoietic System: Lymphoma 
Overall Rates (a) 3/50 (6%) 
Adjusted Rates (b) 6.6% 
Terminal Rates (e) 0/24 (0%) 
Life Table Testa (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

10.7% 
1/26 (4%) 
P=O.l12N 
P=0.027N 
P=0.044N 

(e) 5/50 (10%) 
17.9% 
3/26 (12%) 
P= 0.304N 
P=0.062N 
P=O.ll lN 

8/50 (16%) 
26.0% 
4/26 (15%) 
P=0.062 
P=0.282 
P=0.314 

6/50 (12%) 
18.1% 
3/26 (12%) 
P=0.501 
P=0.383N 
P =  0.306N 

14/50 (28%) 
40.9% 
7/26 (27%) 
P =  0.132 
P=0.528 
P=0.464N 

2/50 (4%) 
4.2% 
0/26 (0%) 
P = 0 . 4 6  
P=0.441N 
P = 0.520 

4/50 (8%) 
11.2% 
1/26 (4%) 
P-0.525N 

P=0.407N 
P = 0.104N 

147 

0/50 (0%) 
0.0% 
0116 (0%) 
P=0.232N 
P = 0.1 14N 

P=0.121N 

4/50 (8%) 
15.1% 
1/16 (6%) 
P=0.531 
P=0.534N 

P =  0.500N 

10/50 (20%) 
43.0% 
4/16 (25%) 
P = 0.105 
P = 0.294 

P=0.397 

9/50 (18%) 
38.1% 
4/16 (25%) 
P = 0.095 
P = 0.249 

P-0.288 

18/50 (36%) 
67.1% 
8/16 (50%) 
P = 0.029 
P-0.155 

P = 0.260 

4/60 (8%) 
13.4% 
0/16 (0%) 
P=0.259 
P = 0.557 

P = 0.339 

10/60 (20%) 
24.7% 
0/16 (0%) 
P = 0.044 
P = 0.233 

P = 0.074 

0143 (0%) 
0.0% 
0112 (0%) 
P=0.300N 
P=0.083N 

P=0.151N 

1/43 (2%) 
7.7% 
0112 (0%) 
P=0.379N 
P=0.103N 

P=O.lQON 

9/43 (21%) 
46.0% 
4/12 (33%) 
P = 0.078 
P = 0.279 

P = 0.364 

3/43 (7%) 
16.6% 
1/12 (8%) 
P = 0.587N 
P = O.355N 

P=0.324N 

11/43 (26%) 
55.7% 
5/12 (42%) 
P=0.196 
P =0.579N 

P =0.490N 

2/43 (5%) 
5.1% 
0/12 (0%) 
P = 0.614 
P=O.S80N 

P=0.632N 

2/43 (5%) 
5.0% 
0112 (0%) 
P=0.538N 
P= 0.23SN 

P =0.413N 

2-Chloroethanol, NTP TR 276 



TABLE E3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE TWO-YEAR DERMAL STUDY 
OF 8-CHLOROETHANOL (Continued) 

Untreated Vehicle 
Control Control 7.5 mg 15 mg 

Hematopoietic System: Lymphoma o r  Leukemia 
Overall Rates (a) 
Adjusted Rates (b) 14.0% 
Terminal Rates (c) 0/24 (0%) 
Life Table Tests (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fieher Exact Test 

Overall Ratee (a) 1/50 (2%) 
Aajuated Ratee (b) 4.2% 
Terminal Rater (c) 1/24 (4%) 
Life Table Teeta (d) 
Incidental Tumor Tertr (d) 
Cochran-Armitage Trend Teat (d) 
Fisher Exact Teet 

6/60 ( 12%) 

Liver: Adenoma 

Liver: Carcinoma 
Overall Rater (a) 6/60 ( 12%) 
Adjwted Rater (b) 22.7% 
Terminal Rater (c) 4/24(17%) 
Life Table Terta (d) 
Incidental Tumor Tertr (d) 
Cochran-Armitage Trend Teat (d) 
Fieher Exact Teat 

Liver: Carcinoma or  Hepatoblartoma 
Overall Rater (a) 6/60 (12%) 
Adjusted Raten (b) 22.7% 
Terminal Rater (c) 4/24 (17%) 
Life Table Terta (d) 
Incidental Tumor Teetr (d) 
Cochran-Armitage Trend Teat (d) 
Firher Exact Tent 

Liver: Adenoma, Carcinoma, or Hapatobiastoma 
Overall Rater (a) 7/60 ( 14%) 
Adjurted Rater (b) 26,6% 
Terminal Rater (c) 6/24 (21%) 
Life Table Tertr (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Teat (d) 
Firher Exact Tert 

Overall Rabr (a) 4/48 (8%) 
Adjuatad Rakr (b) 8.3% 
Terminal Rabr (c) 4/24 (17%) 
Life Table Terta (d) 
Incidental Tumor Terb (d) 
Cochran-Armitage Trend Teat (d) 
Firher Exact Teat 

Adrenal Cortex: Adenoma 

6/60 (12%) 
14.9% 
1/26 (4%) 
P = 0.506 
P=0.086N 
P = 0.464N 

2/48 (4%) 
7.7% 
2/26 (8%) 

P = 0.686 
P-0.449N 

Pmo.611 

8/48 (18%) 
30.8% 
7/26 (27%) 
P=0,463N 
Pa0.206N 
Pa0.128N 

W48 (18%) 
30.9% 
7/26 (27%) 
Pm0.624 
Pa0.328N 
P 90.214N 

11/48 (22%) 
38.1% 
8/20 (36%) 
Pa0.474 
P=O.361N 
P = O.18ON 

0148 (0%) 
0.0% 
01'26 (0%) 
P-0,013 
P-0.013 
P - 0.068 

14/60 (28%) 
34.9% 
0/16 (0%) 
P = 0.022 
P=0.196 

P = 0.039 

3/60 (6%) 
16.7% 
2/16 (13%) 
P 0.294 
P10.348 

P =  0.610 

6/60 (12%) 
32.6% 
4/16 (26%) 
P 0.670 
P - 0.486N 

P = 0.274N 

6/60 (12%) 
32.6% 
4/16 (26%) 
P=0.670 
P=0.486N 

Pm0.274N 

8/50 (18%) 
46,496 
6/16 (38%) 
P-0,341 
Pa0.632 

P=O.382N 

2/49 (4%) 
la&% 
2/16 (13%) 
PgO.138 
Pn0.138 

P=0.263 

4/43 (9%) 
9.9% 
0112 (0%) 
P=0.583N 
P=0.205N 

P 0.470N 

1/43 (2%) 
8.3% 
1/12 (8%) 
P10.716 
P = 0.716 

PaO.648N 

4/43 (8%) 
20.1% 
1/12 (8%) 
Pm0.490N 
P m 0,238N 

Pm0.173N 

6/43 ( 12%) 
22.7% 
1/12 (8%) 
Pa0,604 
Pm0.380N 

P10.274N 

8/43 ( 14%) 
29.7% 
2/12 (17%) 
P-0.187 
P-0.388N 

P- 0.2lBN 

3/43 (7%) 
26.0% 
3/12 (26%) 
P = 0.024 
P = 0.024 

P90.102 

2-Chloroethanol, NTP TR 276 



TABLE E3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE TWO*YEAR DERMAL STUDY 
OF 3-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 a t  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. 

149 2-Chloroethanol, NTP TR 276 



TABLE E4. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE TWO-YEAR DERMAL STUDY 
OF 2-CHLOROETHANOL 

Untreated Vehicle 
Control Control 7.5 mg 13 mg 

Lung: AlveolarlBronchiolar Adenoma 
Overall Rates (a) 7/50 (14%) 
Adjusted Rates (b) 23.9% 
Terminal Rates (c) 4/24(17%) 
Life Table Testa (d) 
Incidental Tumor Tests (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Lung: AlveoIarlBronchiolar Carcinoma 
Overall Rates (a) 3/50 (6%) 
Adjusted Rates (b) 9.7% 
Terminal Rates (c) 1/24 (4%) 
Life Table Testa (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Lung: AlveolarflBronchiolar Adenoma or Carcinoma 
Overall Rates (a) 10/50 (20%) 
Adjusted Rates (b) 31.9% 
Terminal Rates (c) 5/24(21%) 
Life Table Testa (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Hematopoietic System: Granulocytic Leukemia 
Overall Rates (a) 0150 (0%) 
Adjusted Rates (b) 0.0% 
Terminal Rates (c) 0/24 (0%) 
Life Table Teats (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

7/50 (14%) 
24.0% 
4/26 (15%) 
P=0.497 
P = 0.536N 
P = 0.4#N 

2/50 (4%) 
6.4% 
1/26 (4%) 
P-0.328 
P = 0.475 
P=0.421 

9/50 (18%) 
29.4% 
5/26 (19%) 
P = 0.347 
P=0.502 
P=0.551 

1/50 (2%) 
2.4% 
0/26 (0%) 
P=0.239 
P = 0.325 
P = 0.252 

Hematopoietic System: Malignant Lymphoma, Histiocytic Type 
Overall Rates (a) 1/50 (2%) 0/50 (0%) 
Adjusted Rates (b) 3.2% 
Terminal Rates (c) On4 (0%) 
Life Table Testa (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Hematopoietic System: Lymphoma, All Malignant 
Overall Rates (a) 12/50 (24%) 
Adjusted Rates (b) 30.3% 
Terminal Rates (c) 1/24 (4%) 
Life Table Teats (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

Hematopoietic System: Lymphoma or Leukemia 
Overall Rata (a) 12/50 (24%) 
Adjusted Rates (b) 30.3% 
Terminal Rates (c) 1/24 (4%) 
Life Table Teats (d) 
Incidental Tumor Testa (d) 
Cochran-Armitage Trend Test (d) 
Fisher Exact Test 

2-Chloroethanol, NTP TR 275 

0.0% 
OD6 (0%) 
P=0.334 
P=0.351 
P=0.378 

8/50 (16%) 
21.1% 
1/26 (4%) 
P = 0.274 
P = 0.472 
P=0.352 

9/50 (18%) 
23.0% 
1/26 (4%) 
P=0.167 
P = 0.328 
P = 0.208 

. -150 

6/49 (12%) 
26.1% 
4/19 (21%) 
P = 0.537 
P=0.543N 

P= 0.516N 

5/49 (10%) 
18.9% 
1/19 (5%) 
P=0.163 
P=0.345 

P=0.210 

10/49 (20%) 
38.4% 
5/19 (26%) 
P = 0.298 
P = 0.547 

P=0.480 

4/50 (8%) 
11.2% 
OD0 (0%) 
P=0.180 
P = 0.210 

P=0.181 

3/50 (6%) 
9.9% 
on0 (0%) 
P = 0.105 
P.eO.150 

P= 0.121 

11/60 (22%) 
30.5% 
1/20 (5%) 
P = 0.258 
P=0.464 

P=0.305 

15/50 (30%) 
38.4% 
1/20 (5%) 
Pr0.114 
P = 0.205 

P = 0.121 

6/50 (12%) 
27.7% 
5/20 (25%) 
P=0.551 
P=  0.61 1N 

P=  0.500N 

3/50 (6%) 
12.5% 
1/20 (5%) 
P = 0.415 
P = 0.565 

P-0.500 

9/50 (18%) 
37.9% 
6/20 (30%) 
P = 0.394 
P = 0.548 

P-0.603N 

3/50 (6%) 
7.2% 
OD0 (0%) 
P=0.311 
P=0.414 

P = 0.309 

1/50 (2%) 
4.5% 
on0 (0%) 
P=O.469 
P-0,527 

P=0.500 

10/50 (20%) 
32.1% 
2/20 (10%) 
P = 0.309 
Pz0.525 

Pz0.397 

13/50 (26%) 
37.0% 
2/20 (10%) 
P f 0.190 
P30.380 

P-0.236 



TABLE E l .  ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE TWOgYEAR DERMAL STUDY 
OF S-CHLOROETHANOL (Continued) 

Untreated Vehicle 
Control Control 7.5 mg 15 mg 

Circulatory Syrtem: Hemangloma 
Overall Rater (a) 1/50 (2%) 3/50 (6%) 

Terminal Rater (c) 0124 (0%) 2/26 (8%) 
Life Table Testa (d) P-0.120N 
Incidental Tumor Testa (d) P=0.078N 

Fisher Exact Test 

Overall Rates (a) 0160 (0%) OISO (0%) 
Adjuatad Rates (b) 0.0% 0.0% 
Terminal Rater (c) 0124 (0%) 0/26 (0%) 
Life Table Te& (d) P=0.684 
Incidental Tumor Terta (d) P 0.636N 
Cochran-Armitage Trend T e d  (d) P = 0.640 
Finher Exact Ted 

Overall Rater (a) 1/50 (2%) 3/60 (6%) 
Adjusted Rater (b) 3.4% 10.6% 
Terminal Ratea (c) 0124 (0%) 2/26 (8%) 
Life Table Tenta (d) P=O.l99N 
Incidental Tumor Tertr (d) P =  0.136N 
Cochran-Armitage Trend Teat (d) P=0.133N 
Fiaher Exact Test 

Adjurted Rater (b) 3.4% 10.6% 

Cochran-Armitage Trend Test (d) P=0.082N 

circuiatory 8yrtem: Hemangiosarcoma 

Circulatory System: Hemangioma or Hemangiosarcoma 

Liver: Adenoma or Carcinoma 
Overall Rates (a) 1/60 (2%) 3/60 (6%) 
Acljusted Rates (b) 3.4% 10.5% 
Terminal Rater (c) OD4 (0%) 2/26 (8%) 
Life Table Testa (d) P = 0.226N 
Incidental Tumor Terta (d) P=0.168N 
Cochran-Armitage Trend Test (d) P =0.177N 
Firher Exact Teat 

Overall Rates (a) (0 4/46 (9%) 2/48 (4%) 
Adjurted Rates (b) 15.1% 6.9% 
Terminal Rates (c) 3/24(13%) 1/26 (4%) 
Life Table Terta (d) Pr0.309 
Incidental Tumor Testa (d) P = 0.368 
Cochran-Armitage Trend Test (d) P-0.397 
Firher Exact Test 

Pituitary: Chromophobe Adenoma 

Mammary Gland: Adenoma or Adenocarcinoma 
Overall &tee (a) 4/50 (8%) 2/60 (4%) 

Terminal Rater (c) OB4 (0%) OB6 (0%) 
Life Table Testa (d) P=0.132 
Incidental Tumor Testa (d) P = 0.262 
Cochran-Armitage Trend Teat (d) P=0.169 
Fisher Exact Test 

Overall Rates (a) 1/60 (2% I 3/49 CS%) 
Adjutad Rates (b) 2.0% 11.6% 
Terminal Rater (c) 1/24 (4%) 3/26 (12%) 
Life Table Testa (d) P=0.481 
Incidental Tumor Testa (d) P10.614 
Cochran-Armitage Trend Test (d) P-0.679N 
Fisher Exact Test 

Adjusted Rater (b) 11.1% 6.6% 

Uterus: Leiomyoma or Leiomyosarcoma 
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2/60 (4%) 
6.7% 
on0 (0%) 
P = O.667N 
Ps0.424N 

P =O.BOON 

3/60 (6%) 
12.6% 
2/20 (10%) 
P = 0.094 
P = 0.126 

P-0.121 

6/60 (10%) 
18.3% 
2/20 (10%) 
P=0.279 
P = 0.422 

Pr0.367 

0149 (0%) 
0.0% 
040 (0%) 
P=0.159N 
P = 0.124N 

P = 0.126N 

2/49 (4%) 
7.7% 
1/20 (6%) 
P10.633 
Pr.0.642N 

P = O.684N 

4/50 (8%) 
14.0% 
1/20 (5%) 
P10.304 
P = 0.497 

P=0.339 

2/49 (4%) 
10.0% 
2/20 (10%) 
P= 0.621N 
P = 0.621N 

P =  O.6OON 

0160 (0%) 
0.0% 
0120 (0%) 
P=O.l66N 
P=0.146N 

P= 0.122N 

0160 (0%) 
0.0% 
on0 (0%) 
(e) 
(e) 

(e) 

0/60 (0%) 
0.0% 
0/20 (0%) 
P =  O.166N 
P=O.l46N 

P =  0.122N 

1/60 (2%) 
3.2% 
oflo (0%) 
P= 0,379N 
P=  0.291N 

P = 0.309N 

3/47 (6%) 
15.0% 
3/20 (16%) 
P1.0.385 
Pz0.417 

P = 0.490 

6/60(10%) 
17.1% 
on0 (0%) 
P1.0.177 
P = 0.364 

Pr0.218 

3/50 (6%) 
12.0% 
2120 (10%) 
Pm0.667 
P = 0.609 

Pm0.661N 
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TABLE E4. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE TWO-YEAR DERMAL STUDY 
OF SCHLOROETHANOL (Continued) 

(a) Number of tumor-bearing animals/number of animals examined a t  the site 
(b) Kaplan-Meier estimated tumor incidence a t  the end of the study after adjusting for intercurrent mortality 
(c) Observed tumor incidence a t  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 pairwiee 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 
rater. A negative trend or lower incidence in a dosed group is indicated by (N). 
(e) No valuer are presented because no tumors were observed in the 16 mg and control groups, 
(0 One acidophil adenoma was also present. 
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TABLE F1. MUTAQENICIW OF S-CHLOROETHANOL IN SALMONELLA 

Straln 

TA100 0 
100 
333 

1,000 
3,333 
6,667 

10,000 

T A l W  0 
333 

1 ,ooo 
3B33 
6,667 

l0,ooo 

T A W 7  0 
100 
333 

1,000 
3,333 

10,000 

TAB8 0 
100 
333 

1,000 
3,333 

10,000 

14s f 4.3 

141 f 8.1 
127 f 3.8 
138 f 4.9 
190 f 8.7 
249 f 5.6 

23 f 2.4 
23 f 3.2 
21 f 6.1 
28 f 3.6 
23 f 1.2 
38 f 0.0 

8 f 0.7 
9 f 1.9 
7 f 1.9 
7 f 1.2 
9 f 1.2 
7 f 0.9 

28 f 2.3 
20 f 3.2 
23 f 3.9 
23 f 1.9 
22 f 1.3 
24 f 3.8 

.. 131 f 6.9 
122 f 0.3 
130 f 12.0 
134 f 8.6 
143 f 12.7 

157 f 7.1 

12 f 0.7 
11 f 1.6 
17 f 1.0 
28 f 3.8 
6% f 8.6 
03 f 2.2 

14 f 2.9 
13 f 1.7 
7 f 1.0 
9 f 1.8 

11 f 3.2 
6 f 0.3 

36 f 6.8 
33 f 1.6 
29 f 1.6 
37 f 4.3 
32 f 3.4 
29 f 2.2 

.. 

121 f 8.6 

136 f 3.3 
141 f 3 4  
160 f 6.4 
164 f 6.0 

10 f 0.6 
16 f 0.3 
13 f 1.6 
27 f 6.3 
48 f 3.6 
66 f 4.2 

8 f 0.0 
8 f 1.9 
7 f 0.7 
9 f 1.2 
4 f 2.0 
6 f 1.2 

28 f 2.2 
23 f 6.8 
27 f 1.3 
29 f 6.0 
26 f 4.2 
26 f 3.6 

.I 

181 f 4.a 

(a) The 89 fiactionr were prepared from the liven ofAroclor 1264-induced animal8 (male Sprague-Dawley ratr ahd male Sytian 
hamaten). Cella and k a t  compound or solvent (water) were incubated for 20 minuter a t  37' C in the prrwnco of either 89 or 
bu!Ter. After the addition of aoR agar, the contentr of each tube were poured onto minimal medium, and the plater were 
incubated a t  37' C for 48 h o w  (Haworth et al., 1983). The experiment war performed twice, each in triplicate; b e c a w  the 
rerdta were dmilar, data fiom only one experiment are rhown. 

TABLE FS. INDUCTION OF SEX-LINKED RECESSIVE LETHAL MUTATIONS IN DROSOPHILA BY 
44HLOROETH ANOL 

Route of DOM 
Exporum (ppm) 

No. of bthal&No. of X C hromoaomer Teated (al 
Mating 1 Matlng 4 Mating 3 TOW 

Inhalation 0 om1 1/800 W81 3l2,4%6 
W1,llS 0/1,136 1/1,042 1/3393 

46,768 (0.07%) 

400 om28 01884 3B.766 
m a 4  OR78 2l2.426 

m,191 (0.10%) 

(a) The adMrrd recerive lethal aruay WM performed eruentially M deacribed by Abrahamnon and Inwh (1971). Canton3 
maler (2Chsld) were expoosd to an atmorphere of the tart compound for 4 h and then allowed to recover for 48 h. E x p o d  
NIW were m a t 4  to three Borc femalea for 3 d and given fierh femrlw at 2-d intervat to produce three b d  of 3,2, and 2 d, 
after which the parenta were diacarded. Fl hetarozygour femalw were c r d  to their ublingm and placed in individual viak. 
F1 dawhten fiom the name parental mala were kept together to identify clurterr; none WM found. Afbr 17 d, prerumptive 
lrthalr were idantilled u v i a l r  containing no wild-type maler; thew were retasted. 
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APPENDIX G. CHEMICAL CHARACTERIZATION 

1. Identity and Purity Determinations Performed by the Analytical Chemistry Laboratory 

A. LotNo. A3X 

1. Physical Properties 

a. Appearance: 

b. BoilingPoint: 

0. Index of Refhotion 

9. SpaotralData 

a. Infrared 

(1) fnrtrumanb 

(9) Call: 

b. UltravioleVVbible 

(1) Inrtrumenb 

(0) Bolvenh 

(8) Rerultrr 

2-Chloroethanol, NTP TR 276 

Light yellow liquid 

Determined 

124.Oo-128.O0C at 751 mm 
clear liquid distilled, 
yellow residue 
(macrodietillation) 

p e t e r a  

ni0 1.4421 

Beckman IR-12 

Barnes Engineering 
liquid cell 

See Figure 8 

lhtQmLw 
Cary 118 

96% Ethanol 

No abwrption 800-960 nm at 
0.2 g/ml 

156 

Literature VdUeQ 

128' - 13OOC (Merck, 1968) - 
ni0 1.4419 (Merck, 1968) 

Identical to literature 
spectrum (Sadtler Standard 
Spectra) 

No literature reference found, 
Spectrum consistent with 
structure. 



FIGURE 6, INFRARED ABSORPTION SPECTRUM OF %CHLOROETHANOL (LOT NO. A3X) 



APPENDIX G. CHEMICAL CHARACTERIZATION 

c. Nuclear Magnetic Resonance 

Determined 

(1) Instrument: Varian HA-100 

(2) Solvent: Neat with internal 
te trame thylsilane standard 

(3) Assignments: See Figure 7 

(4) Chemical Shift (8): 

a 3.56ppm 
b 3.75ppm 
c 4.75ppm 

a, b: A2B2 pattern 

(5) Integration Ratios: 

a b l- 4.10 

C 0.90 

3. Water Analysis (Karl Fischer): 0.090% f 0.003(6)% 

4. Elemental Analysis: 

Element C H Cl 

Theory 

Determined 

2-Chloroethanol, NTP TR 276 

Literature Values 

Identical to literature 
spectrum (Sadtler Standard 
Spectrum) 

29.83 6.26 44.04 

29.68 6.29 44.13 
29.79 6.18 43.97 
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FIGURE 7. NUCLEAR MAGNETIC RESONANCE SPECTRUM OF 2-CHLOROETHANOL (LOT NO. I W X )  



APPENDIX G. CHEMICAL CHARACTERIZATION 

6. Chromatographic Analyses 

Gas Chromatography: 

a. Systeml: 

(1) Instrument: Tracor MT-220 
(2) Column: 3% OV-17 on W(HP) 80/100 mesh, 1.8 m X 4 mm ID 
(8) Detector: Flame ionization 
(4) Temperature Program: 6Oo-12O0 C at 5' C/min 

(6) Results Single homogenous peak at 1 .O min 

(1) Instrument: Bendix 2800 
(a) Column: Porapak-Q, 801100 mesh, 1.8 m X 4 mm ID 
(3) Detector: Flame ionization 
(4) Temperature Program: 100' C, 1 min; 100'-200' C at 8OC/min; 200' C, 10 min 

(5) Results: Mqjor peak and one impurity 

Retention Time Area 
Relative to (percent of 

Peak No. Time (min) Maior Peak mdor Desk) 

1 16.3 1.00 100 
2 20.3 1.25 0.20 

c. System& 

(1) Instrument: Tracor MT-220 
(2) Column: Chromosorb 102,1.8 m X 2 mm ID 
(3) Detector: Flame ionization 
(4) Temperature Program: 100°-236" C at 10' C/min 

(5) Results: Major peak and two impurities 

Retention Time Area 
Retention Relative to (percent of 

Peak No. Time (min) Maior Peak mdor ~ e a k l  

1 6.2 1.00 100 
2 7.9 1.28 0.26 
3 12.6 2.03 0.14 
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APPENDIX G. CHEMICAL CHARACTERIZATION 

B. Lot No. C 742 

1. Physical Properties-Appearance: Light yellow liquid 

2. SpectralData 

a. Infrared Determined 

(1) Instrument: Perkin-Elmer 283 

(2) Cell: Thin film between 
silver chloride plates 

(3) Results: See Figure 8 

b. UltravioleUVisible 

(1) Instrument: 

(2) Solvent: 

(3) Results: 

c. Nuclear Magnetic 
Resonance 

(1) Instrument: 

(a) Solvenf: 

(3) Assignments: 

(4) Chemical Shift (8): 

Determined 

Literature Values 

Spectrum consistent with 
literature spectrum (Sadtler 
Standard Spectra) 

Literature Values 

Cary 219 

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 215 nm a t  a 
concentration of 1% (v/v). 

No literature reference found. 
Spectrum consistent with 
structure. 

Determined Literature Values 

Varian EM-360A 

Neat with internal 
tetramethylsilane 
standard 

See Figure 9 

a m, 3.65ppm 
b m, 3.78ppm 
c s, 4.87ppm 

Spectrum consistent with 
literature reference (Sadtler 
Standard Spectra) 
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FIGURE 8. INFRARED ABSORPTION SPECTRUM OF 2-CHLOROETHANOL (LOT NO. C742) 



FIGURE B. NUCLEAR MAGNETIC RESONANCE SPECTRUM OF 2-CHLOROETHANOL (LOT NO. C742) 



APPENDIX G. CHEMICAL CHARACTERIZATION 

(5) Integration Ratios: 

b a 1 4.00 

C 1.01 

3. Water Analysis (Karl Fischer): 0.082% f 0.004(8)% 

4. Elemental Analysis: 

Element C H Cl 

Theory 29.83 6.26 44.04 

Determined 29.78 
29.54 

6.15 44.46 
6.26 44.32 

5. 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 cc/min 

a. Systeml: 

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 (4 111) 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. 

Result.. M4or peak and five impurities. Two impurities with a combined area of 0.03% of 
the mdor peak that eluted before the mGor peak. The other three impurities eluted after 
the mdor 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 
Peak No. Time (min) 

1 4.2 
2 8.3 
3 13.1 
4 14.7 
5 16.2 
6 36.0 

Retention Time 
Relative to 
Mdor Peak 

0.32 
0.63 
1.00 
i.12 
1.24 
2.75 

Area 
(percent of 
maior ~ e a k l  

0.02 
0.01 

0.04 
0.04 
1.3 

100 
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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 
Retention Relative to (percent of 

Peak No. Time (min) Maior Peak maior Desk) 

1 4.2 0.32 0.02 
2 13.1 1.00 100 
3 14.7 1.12 0.24 
4 36.5 2.79 0.14 

b. Sys tem2  

Column: 10% Carbowax 2OM-TPA on 80/100 Chromosorb W(AW); 1.8 m X 4 mm ID, glass 
Oven Temperature Program: 60" C for 6 min, then 60"-200" C at  10" 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. 

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) Maior Peak maior Deak) 

0.9 
6.0 

12.1 
13.2 
15.6 
18.1 
18.5 
18.7 
23.7 

0.07 
0.45 
0.92 
1 .oo 
1.17 
1.37 
1.40 
1.42 
1.80 

0.01 
0.06 
0.01 

0.01 
1.60 
0.17 
0.02 
0.01 

100 

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 
Retention Relative to (percent of 

Peak No. Time (min) Maior Peak m d o r  Desk) 

1 6.0 0.45 0.29 
2 13.2 1.00 100 
3 18.1 1.37 0.22 
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APPENDIX G. CHEMICAL CHARACTERIZATION 

II. Test Chemical Stability at the Testing Laboratory 

A. Analytical Method: 

1. Infrared Spectroscopy: 

Instrument: Perkin-Elmer model 283B, 398, or 457 
Phase: Neat liquid 

Results. All bulk spectra were consistent with those of the reference sample stored a t  
- 20' C and with those supplied by the analytical chemistry laboratory. 

2. Gas Chromatography: 

a. Systeml: 

Instrument: Varian 2100 
Defection: Flame ionization 
Column: 1.8 m X 2 mm ID glass packed with 100/120 mesh Chromosorb 102 
Oven Temperature Program: 100'-235' C at 10' C/min 

b. System% 

Instrument: Shimadzu CC Mini-2 with C-RIA Data System 
Detector: Flame ionization 
Inlet Temperature: 225' C 
Defector Temperature: 225' C 
Carrier Gas: Nitrogen 
Carrier flow rate: 70 mumin 
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' C at 8' C/min; 200' C 
for 10 min. 
Samples Injection: 3 pl neat for each sample; 3 p1 solutions of 1.0% and 0.5% 
2-chloroethanol in methylene chloride to quantitate the major peak and to check for 
detector overloading. 

2-Chloroethanol, NTP TR 275 166 



APPENDIX G. CHEMICAL CHARACTERIZATION 

B. Results: 
Date of 

Analsshi 

Lot No. A3X 

01/08/76 
(a) 01/31/78 
(a) 06/17/78 

10/16/79 
01/18/80 
06/21/80 
09/12/80 
11/24/80 

 NO. c-74a 
11/24/80 
09/19/81 
07/16/81 
02/26/82 

Percent 9-Chloroethanol 
Bulk Reference - 

99.6 
99.6 
99.8 
99.6 
99.4 
99.8 
99.9 
99.9 

W- -- 
(b) 21.9 

99.9 
99.9 

99.9 -- 

100.0 -- 
99.0 99.0 
99.0 99.0 
99.9 97.6 

(a) Analgad by w-m 1; rubqusnt analyaer by ryrbm 2. 
(b) Refenncr umplr bolirved ta have reacted with the atorage vial Ilnrr. 
A now n f e n m  umplr was taken and $tored in glsw. 

C. Conolusion: No notable degradation wee obeerved during the etudiee. 
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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 cdmin 
Column: Porapak QS, 80/100 mesh; 1.8 m X 4 mm ID, glass 
Oven Temperature Program: lOO" C for 1 min, then 100" -200' C at 8" CImin 
Samples Injected: Neat liquid (3 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. 

R Resul ts  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: 

Retention Time Area 
Retention Relative to (percent of 

Peak No. Time M d o r  Peak maior ne&) 
Bulk Reference 

1 13.1 1.00 100 100 
2 15.2 1.16 0.20 0.19 
3 38,O 2.90 0.16 0.08 

(a) Stored at - 20' C 

C. Conclusion : No notable differences were observed between this and the original analysis.. 
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APPENDIX H. PREPARATION AND CHARACTERIZATION 

I, Sample Preparation 

Solutions of 2-chloroethanol in 70% ( v h )  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,O + 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 0.6 g of 2-chloroethanol, weighed to the 
nearest 0.1 mg, in a few ml of 70% ethanol-water and diluting to 26 ml with the solvent. After 
thorough mixing, about 7 ml of each solution was sealed in an 8.6-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 
2chloroethanol, weighed to the nearest milligram, in a few milliliters of solvent and diluting to 
100 ml. Approximately 96 ml of this solution was placed in a 126-ml Erlenmeyer flask for the 3- 
hour study. The concentration of the chemical in the solutions was approximately 20 mg/ml. 

II. Analysis Procedure 

A 6-ml aliquot of each sample was pipetted into individual 100-ml volumetric flasks containing 6 
ml of an internal standard solution (isoamyl alcohol, 10 mg/ml 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. 

Inrtrumenf: Varian 3700 equipped with an autosampler and C D S l l l  data system 
Column: Glass, 6 ft X 2 mm ID, packed with Chromosorb 102,100 to 120 mesh 
Detector: Flame ionization 
Temperatures: Jnjector--190° C 

Oven--180 C, isothermal 
Detector-230 C 

Carrier gas: Nitrogen at 30 mYmin 
Iqjection volume: 4 pl 
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 mg/ml in 70% ethanol). Aliquots (3,6, and 6 ml) of the solutions were mixed 
with 6 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 = millimams Der 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 samde Deak area X millimams wr milliliter internal standard X DF 

peak area internal standard X gram of sample 

where DF = dilution factor 

The linearity of the gas chromatographic system was evaluated with standard dilutions of 2- 
chloroethanol in 70% ethanol-water at concentrations of approximately 1.2, 1.0, and 0.6 mg/ml. 
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 (FoundA'arget 
(Days) Temperature 70% Ethanol-water in 70% Ethanol-water x loo) 

0 

0 + 3 h  
open to air 
and light 

1 

7 

7 

11 

14 

14 

Ambient 

Ambient 

Ambient 

5' c 

Ambient 

Ambient 

so c 

20.2 
20.6 

20.4 
20.2 

19.7 
20.1 

20.2 
19.9 

20.4 
19.9 

19.9 
19.8 

20.1 
19.8 

20.3 
19.9 

20.2 
20.4 

20.0 
20.0 

19.9 
20.1 

20.2 
20.0 

20.2 
20.0 

19.9 
19.8 

20.3 
19.9 

20.3 
19.9 

100.0 - 101.0 
Av = 100.5 f 0.5 

102 .o - 101.0 
Av = 101.6 f 0.5 

99.0 

Av = 100.5 f 0.6 
- 100.0 

100.0 
99.5 

Av = 99.8 f 0.3 

101.0 

Av = 100.3 f 0.8 
99.5 

100.0 ~.... 

l&Q 
Av = 100.0 f 0.0 

99.0 

Av = 9B.3 f 0.3 

100.0 - 100.0 
Av = 100.0 f 0.0 

B. Evaporation Study 

To determine how much of the sample was lost by evaporation during 3-hour exposure to the 
atmosphere, individual 126-ml Erlenmeyer flasks were filled with approximately 2 ml, 46 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 

-96 
-46 
-2 

1.2 
0.63 
0.19 

83.18 
39.23 
1.76 

1.44 
1.61 
12.7 

v. 

The concentration of 8-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. 

Conclusione: S-Chloroethanol(2% w/v) in 70% (vh) ethanoywater was found to be stable for 14 
days at room temperature in a covered container. 
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APPENDIX I 

ANALYSIS OF DOSE MIXTURES: METHODS 
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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 a t  concentrations of 6.26 and 5.17 mg/ml. These solutions were 
diluted with methanol to make four additional standards at concentrations of 3.13,2.59, 1.57, 
and 1.29 mg/ml. Aliquots (8 ml) of the six standard solutions were pipetted into individual 
25-ml volumetric flasks. A blank was prepared by diluting.4 ml of undosed 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 mg/ml) 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 1114 
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 pl. 
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 ml/min. Suitable aliquots, from 
1 to 4 pl, 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 of 2-chloroethanol in 80% ethanol. 
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APPENDIX J 

ANALYSES OF DOSE MIXTURES: DATA 
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TABLE J1. CONCENTRATIONS OF 8-CHLUROETHANOL IN THE TWO-YEAR DERMAL 8TUINES 

Target 

(mg/ml) 
Date Mixed Concentration 

Actual 
Concentration 

Percent of Target 
Concentration 

1211 4179 

1/25/80 

2 m 1 ~ 0  

3/28/80 

5/27/80 

7/18/80 

1102/8 1 

2/27/81 

310318 1 
4/24/81 

6/19/81 

8/14/81 

3 Or7B 1 

25.0 
50.3 
75.0 

150.0 
150.0 
150.0 
35.0 
70.0 
75.0 

150.0 
58.0 
75.0 

116.0 
150.0 
75.0 

150.0 
67.0 

136.0 
75.0 

150.0 
72.6 

146.0 
75.0 

150.0 
76.6 

153.0 
75.0 

150.0 
77.4 

156.0 
77.4 
75.0 

150.0 
82.2 

165.0 
76.0 

150.0 
87.0 

174.0 
75.0 
75.0 

150.0 
93.4 

186.0 
76.0 

150.0 
95.8 

192.0 
75.0 
75.0 

150.0 
99.0 

197.9 
75.0 

150.0 
99.0 

197.9 

22.6 
47.3 
71.8 

141.0 
161.0 
156.0 
36.5 
68.8 
73.4 

142.0 
57.0 
75.0 

113.0 
162.0 
78.2 

166.0 
69.2 

133.0 
76.4 

154.0 
76.3 

145.0 
80.8 

159.0 
81.8 

162.0 
81.6 

164.0 
86.8 

160.0 
75.6 
70.9 

148.0 
83.2 

165.0 
84.4 

164.0 
94.8 

188.0 
79.6 
78.6 

144.5 
93.9 

172.0 
42.0 

149.5 
102.5 
192.5 
81.7 
75.8 

148.6 
98.2 

194.8 
79.7 

160.0 
104.0 
214.0 

90.4 
94.0 
96.7 
94.0 

107.3 
104.0 
104.3 
98.3 
97.6 
94.7 
98.3 

100.0 
97.4 

101.3 
104.3 
104.0 
103.3 
98.6 

101.9 
102.7 
103.7 
99.3 

107.7 

lQ6. 
108.8 
102.7 
110.9 
102.6 
97.7 
94.6 
98.7 

101.2 
100.0 

(b) 112.6 
109.3 
109.0 
106.3 

(c) 106.1 
104.8 
96.3 

100.6 
92.6 

(b) 56.0 
99.7 

107.0 
100.3 

(c) 108.9 
101.1 
99.0 
99.2 
96.4 

:a; 

Mean 101.0 
Standard deviation 7.90 . 
Coefficient of variation (percent) 7.84 
Range 66.1-114.6 
Number of samples 65 

fa) The data presentad are the averap of the results of duplicated analyses. 
(b) Out of specifications, not used in t e study 
tc) Remix, not included in the mean 
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TABLE J% RESULTS OF REFEREE ANALYSES OF 2-CHLOROETHANOLJETHANOL MIXTURES IN THE 
TWO-YEAR DERMAL STUDIES 

Date M i x e d  

Target 
Concentration 

(mg/ml) 

- Determined Concentration 
Testing Analytical 

La bora tory Laboratory 

3/28/80 

immi 
7/18/80 

8/14/81 

150.0 
75.0 

160.0 
99.0 

.. 
76.4 

148.0 
98.2 

167.0 
76.8 

163.0 
100.2 
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APPENDIX K 

SENTINEL ANIMAL PROGRAM 
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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 coronavirus) 
KRV (Kilham rat virus) 
H-1 (Toolan’s H-1 virus) 
Sendai (12,18,24 mo) 

Sendai (6 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 

Poly (polyoma virus) (6’12’18 mo) 
Sendai 
MVM (minute virus of mice) 
Ectro (infectious ectromelia) 

encephalomyelitis virus) MHV (mouse hepatitis virus) 

II. Results 

See Table K1. 
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TABLE K1. MURINE VIRUS ANTIBODY DETERMINATIONS FOR RAT8 AND 
MICE IN THE TWO-YEAR DERMAL STUDIES OF 1.CHLOROETHANOL 

Interval Positive serology/ Poaitive Serologic 
(month#) Number sera tested Reaction for 

MALE FEMALE 
RATS 

6 -. .. .. 
12 u 4  3/3 Sendai 

18 SI6 

24 6/6 

MICE 

6 316 
2m 

12 3/5 
1/5 

18 (a) 

24 II6 
2/6 

3m 

ff6 

2m an 
1/4 
2/4 

hndd 

Sendai 

MVM 
MHV 

Sendai 
MVM 

116 Sendai 

216 MVM 
2/6 (b) MHV 

(a) Not done 
(b) 24-month MHV results by ELISA method 
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APPENDIX L 

INGREDIENTS, NUTRIENT COMPOSITION, AND 

MEASURED CONTAMINANT LEVELS OF THE NIH 07 DIET 

Pelleted Diet: December 1979 to January 1982 
(Manufactured by Zeigler Bros., Inc.) 

(Gardners, PA) 
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TABLE L1. INGREDIENTS OF THE NIH 07 DIET (a) 

Ingredients (b) Percent by Weigbt 

Ground 12  yellow shelled corn 
Ground hard winter wheat 
Soybean meal (49% protein) 
Fish meal (60% protein) 
Wheat middlings 
Dried skim milk 
Alfalfa meal (dehydrated, 17% protein) 
Corn gluten meal (60% protein) 
soy oil 
Brewer’s dried yeast 
Dry mola6aes 
Dicalcium phosphate 
Ground limestone 
salt 
Pre-mixes (vitamin and mineral) 

24.50 
23.00 
12.00 
10.00 
10.00 
6 .OO 
4.00 
3 .W 
2.50 
2.00 
1 .M) 
1.26 
0.60 
0.60 
0.26 

(a) NIH, 1978; NCI, 1976 
(b) Ingredients should be ground to pasa through a U.S. Standard Screen X16 before mixing. 

TABLE L%. VITAMINS AND MINERALS IN THE NIH W DIET(a1 

Amount Source 

Vitamins 

A 

D3 
dd-tocopheryl acetate 
Riboflavin 
Thiamine 
Niacin 
d-Pantothenic acid 
Folic acid 
Pyridoxine 
B11 
Biotin 
K3 
Choline 

Minerals 

Iron 
Manganese 
zinc 
Copper 
Iodine 
Cobalt 

5,600,000 IU 
4,600,000 IU 
20,000 IU 
3.4 g 
10.0 g 
30.0 g 
18.0 g 
2.2 g 
1.7 g 
4.000 M 
140.0 mg 
2.8 g 
660.0 g 

120.0 g 
60.0 g 
16.0 g 
4.0 g 
1.48 
0.4 g 

Stabiliaed vitamin A 
palmitate or acetate 

D activated animal sterol 

Thiamine mononitrate 

d-Calcium pantothenate 

Pyridoxine hydrochloride 

d-biotin 
Menadione activity 
Choline chloride 

Iron rulfate 
Manganoua oxide 
Zinc oxide 
Copper rulfate 
Calcium ibdrrta 
Cobalt carbonate 

(a) Par ton (2,OOO lb) of RniAed product 
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TABLE 23. NUTRIENT COMPOSITION OF THE NIH 07 DIET (a) 

Nutrient Mean 5 Standard Deviation Rage Number of Samples 

Crude protein (percent by weight) 
Crude fat (percent by weight) 
Crude fiber (percent by weight) 
Ash (percent by weight) 

Vitamins 
Vitamin A (IUkg) 
Vitamin D (IU/kg) 
A-tocopherol (ppm) 
Thiamine (ppm) 
Riboflavin (ppm) 
Niacin (ppm) 
Pantothenic acid (ppm) 
Pyridoxine (ppm) 
Folic acid (ppm) 
Biotin (ppm) 
Vitamin 812 (ppb) 
Choliw (ppm) 

Minerah 
Calcium (percent) 
Phosphorous (percent) 
Potassium (percent) 
Chloride (percent) 
Sodium (percent) 
Magnesium (pertent) 
SulfLr (percent) 
Iron (ppm) 
Manganese (ppm) 
Zinc (ppm) 
Copper (ppm) 
Iodine (ppm) 
Chromium (ppm) 
Cobalt (ppm) 

24.29 fi 0.61 
4.81 +, 0.38 
3.31 f 0.50 
6.76 2 0.44 

10,192 f 2,534 
6,300 

37.6 
16.2 f 4.5 
6.9 

75 
30.2 
7.2 
2.1 
0.24 

12.8 
3,315 

Essential Amino Acids(percent of total diet) 
Arginine 
Cystine 
Glycine 
Histidine 
Isoleucine 
Leucine 
Lysine 
Methionine 
Phenyklanine 
Threonine 
T r Y P b p b  
Tyrosine 
Valine 

1.34 3: 0.20 
1.01 ?r 0.08 
0.809 
0.657 
0.304 
0.172 
0.278 

418 
90.8 
55.1 
12.68 
2.58 
1.86 
0.67 

1.260 
0.395 
1.175 
0.563 
-0.908 
1.906 
1.250 
0.310 
0,967 
0.834 
0.175 
0.587 
1 . O M  

Essential Fatty Acids (percent of totat diet) 
Linoleic 2.37 
Linolenic 0.308 
Arachidonic 0.008 

22.7 - 26.1 
4.1 - 5.5 
1.4 - 4.3 
5.83 - 7.43 

6,700 - 17,000 

31.1 - 44.0 
7.4 - 27 
6.1 - 7.4 

66 - 86 
29.8 - 30.5 

, 5.6-8.8 
1.8 - 2.4 
0.21 - 0.27 

10.6 - 15.0 
3,200 - 3,430 

0.81 - 1.69 
0.82- 1.10 
0.772 - 0.846 
0.479 - 0.635 
0.258 - 0.349 
0.166 - 0.177 
0.270 - 0.285 

409 - 426 
86.0 - 95.5 
54.2 - 56.0 
9.65 - 15.70 
1.52 - 3.64 
1.79 - 1.93 
0.49 - 0.65 

1.21 - 1.31 
0.39 - 0.40 
1.15 - 1.20 
0.530 - 0.576 
0.881 - 0.934 
1.85 - 1.96 
1.20- 1.30 
0.306 - 0.314 
0.960 - 0,974 
0.840 - 0.827 
0.171 -0.178 
0.566 - 0.607 
1.05- 1.12 

24 
24 
24 
24 

24 
1 
2 

24 
2 
2 
2 
2 
2 
2 
2 
2 

24 
24 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

(a) One Or two batches of feed analyzed for nutrienta reported in this table were done on batches of diet manufactured in 
January andor April 1983. 
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TABLE U. CONTAMINANT LEVELS OF THE NIH 01 DIET 

Contaminant Mean f Standard Deviatlon Range Number of Sampler 

Arsenic (ppm) 
Lead (ppm) 
Mercury (ppm) 
Cadmium (ppm) 
Selenium (ppm) 

Aflatoxins (ppb) 

Nitrate nitrogm (ppm) (d) 
Nitrite nitrogen (ppm) (d) 
BHA (ppm) (0 
BHT (ppm) (0 

Aerobic plate count (CFU/g) 

Coliform (MPN/g) (i) 

E. coli (MPN/g) 

Total nitrollaminen (ppb) 

N-Nitrodimethylamine (ppb) 

N-Nitrosopyrrolidine (ppb) 

Peaticidea (ppm) 

Alpha BHC (q) 
Beta BHC 
Gamma BHC - Lindane 
Delta BHC 
Heptachlor 
Aldrin 
Heptachlor epoxide 
DDE 
DDD 
HCB 
Mirex 
Methoxychlor 
Dieldrin 
Endrin 
Telodrin 
Chlordane 
Toxaphene 
Eatimated PCB’s 
Ronnel 
Ethion 
Trithion 
Diazinon 
Methyl parathion 
Ethyl parathion 
Malathion 
Endosulfan I 
Endosulfan II 
Endorulfan sulhte  

0.39 f 0.23 
0.91 f 0.51 

0.11 f 0.07 
0.29 f 0.09 

(a) <0.06 

(a,c) <10 

7.00 f 3.70 
1.46 f 1.02 
3.83 f 3.88 
2.97 f 1.74 

46,786 f 32,701 
70,970 f 81,410 

39 f 67 
270 f 680 

(m) <3 

7.63 f 6.67 
29.77 f 64.69 
6.81 f 6.30 

27.79 f 64.31 
1.44 f 0.89 

(a) CO.01 
(a) C0.02 
(a) CO.01 
(a) CO.01 
(a)  <0.01 
(a) CO.01 
(a) co.01 
(a) CO.01 
(a) <0.01 
(a) <0.01 
(a) <0.01 
(a) <0.06 
(a) <0.01 
(a) CO.01 
(a) eO.01 
(it) <0.06 
(a) <0.1 
(a) <0.2 
(a) <0.01 
(a) C0.02 
(a) <0.06 
(a) <0.1 
(a) c0.02 
(a) C0.02 

(a) CO.01 
(a) <0.01 
(a) e0.03 

<0.10 f 0.07 
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<0.06 - 1.06 
0.60 - 2.66 

(b) <0.06 - 0.10 
0.10 - 0.62 

(e) K0.1- 13.0 
<0.1* 4.0 

0.8 - 7.6 
(g) <0.2 - 13.0 

(h) 5,600 - 120,000 
(i) 5,600 - 320,000 

(1) <3 - 2400 
(k) <3 - 240 

(n, 0 )  2.2 - 24.6 
(n, p) 2.2 - 273 
(n, 01 1.1 - 20.0 
(n, p) 1.1 - 272 

0.6 3.6 

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 



TABLE M. CONTAMINANT LEVELS OF THE NIH 07 DIET (Continued) 

(a) All values were lean than the detection limit; the detection limit b given an the mean. 
(b) Three batches contained more than 0.1 ppm. 
(c) Detection limit reduced from 10 ppb to 6 ppb aRer 7/81 
(d) Source of contamination: alfalfa, grains, and fieh meal 
(e) Two batches contained l e a  than 0.1 ppm. 
(0 Source of contamination: soy oil and 5 h  meal 
(g) Six batches contained lesa than 0.6 ppm. 
(h) Excluder two extreme valuer 300,000 and 320,000 obtained in batches produced 12/21p19 and 2/26/80. CFU = Colony 
Forming Unit. 
(i) Includes two extreme values 300,000 and 320,000 obtained in batches produced W21178 and 2/26/80 
c j )  MPN = most probable number 
(k) Excluder four valuer in the range 1,100 to 2,400 obtained in batcher produced 2/4/80, !U26/80,5/!49/80 and 12/16/W 
(1) Includes four valuer in the range 1,100 to 2,400 obtained in bakher produced 2/4/80. Ill6/80, (y19180 and 12/16/80 
(ml All valuer were <3 MPN/g. 
(n) All valuer are corrected for percent recovery. 
(01 Excluder three valuer in the range of 116-280 ppb obtained in ba- p r o d u d  1/26181,1/2#81, a d  W / 8 1  
(p) Includesthree valuea in the range of 116-280 ppb obtained in bateher produced 1/26/81,1/48181, urd u97181 
(9) BHC L hexachlorocycloherane or benzene hexachloride. 
(1) One value above the detection limit (noted in the range column) WM obtained on thir dab. 
(8) Nine batcher contained more than 0.06 ppm. 
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APPENDIX M 

ENVIRONMENTAL CONDITIONS DURING THE TWO-YEAR 

DERMAL STUDIES OF 2-CHLOROETHANOL 

, .  
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TABLE Ml.  TEMPERATURE RECORD FOR THE TWO-YEAR DERMAL STUDIES OF 8-CHLOROETHANOL 

Percent of HOUM Out of 
Roan, MmW Tav(8) T m u  Tmin n in Readingr in Specification (d) 

No. You (W SD(b) n(c) (OF) (7) Specification Specification Above Below 

Al l lC  1/80 
4/80 
9180 
ugg 
mo 
bllw) 
7/00 
Blso 
QII)o 

10BO 
1 1 m  
13/80 
1/81 
1/81 
3/81 
US1 
W 1  
6/81 

W 1  
lolsl 
11181 
11/81 
it132 
1/82 

Skdg- 

7/81 

74.4 
74.6 
73.4 
73.6 
73.7 
73.1 
74.6 
74.6 
73.8 
74.3 
74.7 
73.9 
74.0 
74.1 
74.6 
74.7 
74.3 
74.7 
74.1 
74.6 
76.0 
74.9 
76.8 
76.7 
76.6 
76.6 

74.6 

2.0 18 79 
2.9 41 80 
1.9 42 80 
1 .s 44 78 
1.4 42 78 
2.0 42 77 
1.4 46 78 
1.9 42 80 
1.3 42 77 
2.2 46 79 
a.2 40 82 
2.6 4 6 8 0  
2.1 44 79 
2.0 40 80 
1.7 u 78 
1.1 44 80 
1.9 42 82 
1 .B 44 79 
2.0 46 78 
1.7 42 77 
1.7 44 79 
1.6 44 77 
2.4 42 86 
1.6 4 6 8 0  
2.1 42 83 
1.8 16 79 

1.9 1,069 79.4 

71 
62 
70 
71 
71 
66 
72 
72 
70 
69 
71 
68 
71 
70 
72 
72 
72 
72 
69 
70 
72 
71 
72 
73 
72 
72 

70.6 

16 
30 
37 
40 
38 
36 
42 
37 
40 
34 
30 
33 
33 
34 
37 
34 
38 
36 
34 
36 
34 
36 
26 
32 
16 
10 

846 

83.3 
73.2 
88.1 

90.6 
86.7 
91.3 
88.1 
96.2 
73.9 
76.0 
71.7 
76.0 
86.0 
84.1 
77.3 
90.S 
79.6 
73.9 
86-7 
77.3 
79.6 
61.9 
71.1 
38.1 
66.7 

79.0 

90.9 

24 
120 
24 
12 
12 
12 
48 
60 
12 

120 
108 
108 
96 
48 
84 

120 
48 

108 
108 
60 

120 
96 

192 
166 
312 
60 

2,268 

12 
12 
36 
36 
36 
60 
0 
0 

12 
24 
12 
48 
36 
24 
0 
0 
0 
0 

36 
12 
0 

12 
0 
0 
0 
0 

408 

(a) Tempemtun 0 aven(le; recommended temperature for animal room wan 74' f P F (23' f lo C). 
(b) SD = e deviation 
(c) a = number ofrsrAIags 
(d) Approxinution 
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TABLE Ma. RELATIVE HUMIDITY RECORD FOR THE TWO.YEAR DERMAL STUDIES OF 
OCHLOROETHANOL 

Percent of Hours Out of 
Room Montbl RHav(a) RHmex RHmin n In Readings in Swoificotion (d) 
No. Year (percent) SD (b) n (c) (percent) (percent) Specification Specification Above Below 

A2l lE  
1/80 
a/80 
5100 
u80 
640 
W 
7/80 
8180 
W80 

1olI)o 
11/80 
l2BO 
1/61 
2/61 
9/81 
M 1  
6/81 
6Bl 
7/81 
8/81 
9/81 

1 m 1  
11/81 
12/61 
LA2 
2/62 

8sudy-rg 

48.6 
61.2 
56.0 
66.2 
66.9 
69.6 
66.8 
70.7 
68.7 
61.6 
40.8 
42.6 
41.8 
466.3 
47.9 
46.1 
66.9 
61.9 
66.3 
64.0 
68.2 
66.0 
60.0 
47.6 
48.8 
47.7 

64.0 

6.3 
6.6 
6.8 
7.9 
7.3 

10.4 
9.1 
6.3 
6.7 

14.3 
8.0 
8.6 
7.6 

11.8 
10.1 
10.1 
9.9 
8.8 
7.0 
6.8 
7.4 
8.8 

10.4 
6.7 
8.1 
6.3 

18 
41 
42 
U 
42 
42 
46 
42 
42 
46 
40 
46 
U 
40 
U 
U 
42 
44 
46 
42 
U 
44 
42 
46 
42 
16 

8.3 1,069 

62 
70 
72 
73 
74 
82 
86 
82 
78 
86 
66 
70 
66 
66 
66 
70 
68 
74 
80 
70 
74 
76 
70 
80 
66 
68 

71.3 

37 
39 
43 
40 
39 
39 
62 
68 
U 
26 
22 
30 
28 
24 
24 
26 
32 
40 
44 
48 
42 
40 
22 
26 
30 
40 

36.9 

16 
37 
38 

32 
24 
16 
1 
6 

22 

27 
28 
19 
32 
28 
22 
18 
12 
11 
19 
31 
a1 
43 
37 
16 

626 

3a 

2a 

83.3 12 
90.2 36 
90.6 48 
72.7 144 
76.2 108 

32.6 372 
2.4 492 

11.9 444 
47.8 1 u  
66.0 0 

63.6 12 
47.6 60 
73.7 48 
63.6 4a 
62.4 192 

a6.i 408 

66.9 180 
70.6 166 
73.8 72 
96,6 0 
88.1 48 

100.0 0 

60.2 3,912 

67.1 isa 

68.7 i a  

40.9 311 

i6,a 371 

24 
12 
0 
0 

12 
24 
0 
0 
0 

1 u  
216 
216 
180 
192 
96 

1 u  
48 
0 
0 
0 
0 
0 

60 
24 
12 
0 

1,404 

(a) Relative humidity (RH) average; recommended relative humidity for animal mm war 60% f 10%. 
(b) SD = Standud deviation 
(c) n = number dreadingo 
(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 2chloroethanol in 
F3444N 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 Cood 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 a t  the National Toxicology Program, 
NIEHS. The audit consisted of (a) review of records €or 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. qpparent 
dillcrepancies between necropey 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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