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SUMMARY

The carcinogenesis bioassay of technical grade 1,1,1-Trichloroethane was
conduct ed usi ng OGsborne-Mendel rats and B6C3F1 mice. 1,1, 1-Trichloroethane was
adm nistered orally by gavage in corn oil to 50 aninmals of each sex and

species at two dose |levels 5 days per week for 78 weeks.

Rats: The experiment was originally started using doses of 3,000 and 1,500
ng/ kg of body weight. After a few weeks the study was term nated, and the
ani mal s di scarded because of marked signs of intoxication. The experinment was
restarted with rats 7 weeks of age that were put on doses of 1,500 and 750
ng/ kg. There was a noderate depression of body weight in the first year of the
study. During the second year a yellow discoloration of the fur of the |ower
abdonen and increased eye and nasal discharge and dyspnea were noted. Both
mal es and fenmmles given the test chemcal exhibited early nortality when
conpared with the untreated controls, and the statistical test for dose-
related trend was significant (P < 0.04). Al surviving animals were killed at

117 weeks of age.

Mce: Male and fenmale weanlings were started on test at 5 weeks of age and

killed at 96 weeks of age. Initially, the doses for nale and fenmale mce were
4,000 and 2,000 ng/ kg body weight. During the 10th week of the study, doses
were increased to 5,000 and 2,500 ng/kg, since the aninmals apparently could
tolerate a higher dose. Doses were again increased at week 20 to 6,000 and
3,000 ng/kg and maintained at these levels to the end of the study. Tine-
wei ghted average doses for the high- and |owdose mice were, respectively,
5,615 and 2,807 ng/kg. There was a noderate depression of body weight

t hroughout the study in both sexes of mice, and the survival



was significantly decreased. In the fenale nmice, there was a positive dose-

related trend (P = 0.002) in the proportions surviving.

A variety of neoplasns were represented in both I,1,1-trichloroethane treated
and matched-control rats and mice. However, each type of neoplasm has been
encountered previously as a lesion in untreated rats or mice. The neopl asnms
observed are not believed attributable to 1,1,1-Trichloroethane exposure,
since no relationship was established between the dosage groups, the species,
sex, type of neoplasm or the site of occurrence. Even if such a relationship
were inferred, it would be inappropriate to nake an assessnent of
carcinogenicity of |,1,1-trichloroethane on the basis of this test, because of

the abbreviated |life spans of both the rats and the mce.
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| NTRODUCT1 ON

1,1,1-Trichl oroethane (commonly called nethylchloroforn) is one of a group of
hal ogenat ed hydrocarbons selected for testing in the Carcinogenesis Bioassay
Program The rationale for its selection includes its structural relationship
to carbon tetrachloride, its wide use in industry, its extensive exposure of
humans, and the inconplete know edge of its carcinogenic potential. In 1959
Browning reported that 1,1,1-trichloroethane was replacing the nore toxic
i ndustri al solvents: trichloroethylene, tetrachl oroethylene, and carbon
tetrachloride. Furthernore a growing market has developed for 1,1,1-
Trichloroethane after reports suggested the carcinogenicity of carbon
tetrachloride (Reuber and d over, 1970; Della Porta et al., 1961;
Eschenbrenner and MIller, 1946) and of trichloroethylene (National Cancer
Institute, 1976). In the years 1970 through 1973, donestic sales grew from 327
to 566 nmillion pounds (Chenical Econom cs Handbook, 1975). The Environnenta
Protection Agency permits 1,1,1-Trichloroethane to be used as a solvent or
cosolvent in pesticide forrmulations for the postharvest fumigation of citrus
fruits (U S. Environnental Protection Agency, 1972). The United States
Cccupational Standard requires that no worker be exposed to a concentration in
excess of 350 ppm by volume, or 1,900 ng/n8 determined as a tine-weighted

aver age exposure over an 8-hour workday (U.S. Dept. of Labor, 1974).



2.0 MATERI ALS AND METHODS

Cheni cal s

Two batches of technical grade 1,1,1-trichloroethane were purchased from
Al drich Chemi cal Conpany, Inc., MIlwaukee, Wsconsin. The purity was checked
by Hazleton Laboratories America, Inc., Vienna, Virginia, using gas-liquid
chromat ography (glc) and infrared spectrophotonetry. Analyses by glc showed
that both batches contai ned approximtely 95% 1, 1, 1-tri chl or oet hane and 3% p-
di oxane, an inhibitor routinely added to comercial preparations of 1,1,1-
trichl oroethane. The remaining 2% of the glc peak area contai ned several ninor
inmpurities, two of which wmy have been 1,1-dichloroethane and 1, 1-
di chl oroet hyl ene. Throughout this report, the term 1,1,1-trichloroethane is

used to represent the technical grade material.

Dosage Preparation

Fresh solutions of 1,1,1-trichloroethane in corn oil in amunts sufficient to
dose all animals were prepared weekly, sealed, and refrigerated to reduce
vol atilization. The concentration of 1,1,1-trichloroethane in corn oil was 75%
for rats and 40-60% for mce. Duke's corn oil was purchased from a
distributor, C. F. Sauer Co., Richnond, Virginia. Dosing was conducted under a
hood to nminimze extraneous exposure of other animals and |aboratory

per sonnel .

Ani mal s

The Gsborne- Mendel rat was sel ected because of the experience gained by the

Food and Drug Administration, where this strain has been used for many



years as a general-purpose test aninmal. In addition, it was known to be
sensitive to the carcinogenic effects of carbon tetrachloride adm nistered by
subcut aneous injection (Reuber and G over, 1970). The B6C3F1 hybrid mouse was
sel ected because it has been extensively used by NC for carcinogenesis

bi oassays.

Rats and mce of both sexes, obtained through contracts of the Division of
Cancer Treatnent, National Cancer Institute, were used in these tests. The
Gsbor ne- Mendel rats, and the B6C3F1 hybrid m ce were obtained fromthe Charles
Ri ver Breeding Laboratories, Inc., WImngton, Mssachusetts. Upon receipt,
animals were quarantined for at least 10 days, determined to be free from
observabl e di sease or parasites, and assigned to the various experinental and

control groups.

Ani mal Mai nt enance

All aninals were housed in tenperature- and humdity-controlled roons.
Incoming air was filtered through 2-inch-thick disposable fiberglass filters
at a rate of 12 changes of room air per hour. Lighting was provided on a 12-
hour - per-day cycle. Rats were individually housed in suspended steel, wre-
mesh cages, and mice were in polypropyl ene cages equipped with filter tops.
Ten mice were housed in each cage. Cean cages wth bedding (Sanichips®,
manuf actured by Shurfire) were provided twice each week for mice; rats were

given clean wire cages weekly.

Food hoppers were changed and heat-sterilized once a week for the first 10
weeks and once a nonth thereafter. Heat-sterilized glass water bottles were

provided twice a week for rats and three tines a week for mice. Food



(Wayne® Laboratory Blox Meal) and water were consunmed ad |ibiturn Racks were

repositioned in the roomon a weekly basis.

Housed in the same roomwith the rats given 1,1,1-trichloroethane, were rats
treated with trichloronitronnethane, and trichlorofl uoronethane; the natched
controls for 1,1,1-trichloroethane and trichl orofl uoronet hane; and the vehicle

controls for trichloronitronethane.

The 1,1,1-trichloroethane-treated mice were maintained in the sane room as
mce receiving 1,1,2,2-tetrachloroethane, trichl or onet hane, 3-chl oro- 1-
propene, trichl oronitronethane, 1, 2-di br ono- 3- chl or opr opane, 1, 2-
di br onoet hane, 1, 2-dichl oroethane, 1,1-dichloroethane, trichloroethene, 2,5-
di hydr ot hi ophene 1, 1- di oxi de, trii odonet hane, 1,1, 2-trichl oroet hane,
tetrachl or oet hene, hexachl oroet hane, carbon disulfide, trichlorofluoronethane,
and tetrachl oronmet hane (carbon tetrachloride). The control mice to these 17
chemicals were also housed in the sane room as the 1,1,1-trichloroethane-

treated nce

Subchronic Toxicitity Tests

Subchronic toxicity studies were conducted to establish the nmaxi mum tol erated
doses (MID) of 1,1,1-trichloroethane for adm nistration to the rats and mce
in the chronic study. On the basis of results from the range-finding study,
doses of 1,000, 1,780, 3,160, 5,620, and 10,000 ng/kg were adm nistered in
corn oil by gavage to five aninmals of each sex and species. Aninals were dosed
5 days a week for 6 weeks, followed by 2 weeks of observation

At 3,160 ng/ kg none of the rats died and there was no reducti on of wei ght



gain, while at 5,620 ng/kg, two fermale rats died and weight gain in the
surviving femal es was reduced. At 10,000 ng/ kg, two nmale rats di ed and wei ght
gain in the survivors was reduced. The high dose for rats in the chronic study
was therefore set at 3,000 ng/kg; the | ow dose was half that amount, or 1,500
ng/ kg. No gross pat hol ogy was observed in rats at necropsy in the subchronic

tests.

At 5,620 ng/ kg none of the mce died and none had reduced wei ght gain, whereas
at 10,000 ng/ kg only one male and one femal e survived. The high dose for mice
in the chronic study was therefore set at 4,000 ng/kg and the |ow dose at
2,000 ng/kg. No gross pathology was observed in nice at necropsy in the

subchronic tests.

Desi gn of Chronic Studies

Tables 1 and 2 show the nunbers of rats and mice of each sex used in the
study, including those used as natched controls. Also shown is the dosage,
duration of treatment, observation period, and the tinme-weighted average dose

for each category of test animal

The rats were started on the study at 7 weeks of age. Those on the |ow dose
were treated for 78 weeks, 5 days per week, with 750 ng/kg, while rats on the
hi gh dose received 1,500 ng/kg for the same period of time. Both groups were
observed to 110 weeks, when the surviving animals were killed. (The high dose
for rats had been set originally at 3,000 ng/kg; this dosage proved to be too
toxic, however, and the study was term nated, the aninmals discarded, and the

study restarted as indicated above (see table 1).
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The mice were started at 5 weeks of age and were treated 5 days per week,
for a total of 78 weeks at varying dosages. Since the test chenical did not
cause toxic signs, both the high and | ow dosages were raised tw ce during
the treatnent period. Surviving aninmals were observed for 12 weeks

following the treatnent and then killed in the 90th week of the study.

Ani mal s which received a known carci nogen, carbon tetrachloride, served as the
positive control for this study and for the entire series of halogenated
chemicals tested. The purpose of this control was to verify the sensitivity of
the test animals to carcinogenicity by hal ogenated hydrocarbons and to serve
as a check on procedures and techniques. The animals used were of the sane
strain and source as those dosed with 1,1,1trichloroethane. The positive
control rats were housed separately fromthe 1,1, 1-trichl oroet hane-dosed rats,
but were in the sane roomas the 1,1, 1-trichl oroethane-dosed nice. The design
of the carbon tetrachloride study (positive control) was essentially the sane
as that of 1,1,1-tri chloroethane. The high dose for male rats was 74 ng/kg
and the high dose for femamles 160 ng/kg. The high dose for both nmale and
femal e mce was 2,500 ng/kg. Goups of nales and feral es of both species were
al so administered |low doses which were one-half the high doses. Untreated
animal s of the sane strain, source, and age were used as nmatched controls to

the carbon tetrachloride-treated (positive control) rats and m ce.

Untreated animals of the sane strain and source were used as untreated nmat ched
controls to the 1,1,1-trichloroethane-treated rats and mice; there were 20
ani mal s of each sex of each species. They were started at the sane tine as the
1,1, 1-trichloroethane-treated rats and nice and were housed in the same room

as the treated animals. They received identical aninmal care,



except that neither the test substance nor the corn oil was adm nistered

There were no vehicle control aninmals used.

Cinical and Pathol ogi c Exam nati ons

Al animals were inspected twice daily. Body weights and food consunpti on were
recorded weekly for the first 10 weeks and nonthly thereafter. A necropsy was
perfornmed on each aninmal regardl ess of whether it died, was killed early, or
survived to termnation. Al animals were injected with sodium pentobarbita
intraperitoneally (0.3 to 0.5 m for rats and 0.05 to 0.1. m for mice) unti

they were conpletely anesthetized. The animals were then exsanguinated and
i medi ately necropsied. The following tissues were taken from killed animals
and, where practical, from those found dead: brain, pituitary, adrenal,
thyroid, parathyroid, trachea, esophagus, thynus, salivary gland, |ynph nodes
(rmesenteric and cervical), heart, nasal passages, lung, spleen, liver, kidney,
stomach, small intestine, large intestine, pancreas, urinary bladder, prostate
or uterus, semnal vesicles and testis with epididynis or ovary, skin wth

manmary gl and, nuscle, nerve, bone, bone nmarrow, and tissue masses.

Tissues were preserved in 10% buffered formalin, enbedded in paraffin,
sectioned, stained with hematoxylin and eosin, and exam ned m croscopically.
In eval uating suspected treatnent-related effects in rats, the matched-control
group was conpared to the test group. Conplete data on all tunors are
presented for the matched controls and for the 1, 1, 1-trichloroethane-treated
groups in Appendixes A and B. For positive (carbon tetrachloride) controls

only the data relating to survival and specific l|esions of concern are

pr esent ed.



The intent was to evaluate all organs, tissues, and gross |lesions for every
animal as specified in the pathology protocol for the Bioassay Program
However, a few tissues (especially small organs) were |ost during the necropsy
and the histologic preparation process; therefore, the denom nator used for a
particular organ, tissue, or lesion in Appendixes A and B may not necessarily

equal the nunber of animals placed on experinment in each group

Data Recording and Statistical Analyses

Pertinent data for this experinent have been recorded in an autonatic data
processing system the Carcinogenesis Bioassay Data System (Linhart at al.

1974). The data elenents include descriptive information on the chenicals,
ani mal s, experinental design, clinical observations, survival, aninal weight,
and individual pathologic results as recommended by the International Union
Agai nst Cancer (U CC) (Berenbium 1969). Data tables were generated for

statistical review and verification of data transcription.

Survival probabilities were estimated by the product limt procedure of Kaplan
and Meier (1958) and presented in this report in the form of graphs. Deaths
due to accident are not included; all other deaths are recorded in the system
Statistical tests of differences in survival between groups are conpared using
the nethod of Cox (1972) for two groups and an extension of this nethod by

Throne (1975) for nore than two groups.

The nunber of aninals with tunors was anal yzed as a percentage of the nunber
of tissues exam ned. For sone sites, such as liver or lung, the animal is
counted in the denom nator of the tables showi ng such tunors at that site only

if the site had a histologic examination. For tunors that

10



appeared at several sites, a count is entered in the denoninator for any

ani mal that had at |east one such site histologically exam ned for that tunor.

Statistical analysis of tunor incidence was nade using the Fisher exact test
(Cox 1970) to conpare the controls to each dose level. In addition, the
Armtage and Cochran test for linear trend in proportions with continuity
correction (Armtage, 1971) was used. This test, assunming a linear trend,
determnes if the slope of the dose-response curve is different fromzero (P <
0.05). The nethod also calculates the probability level of a departure from

| i near trend.

A conservative adjustnent, the Bonferroni inequality (MIller, 1966) was used
for simultaneous conparisons of several treatments with a control. For the
conparison of k doses with a control, this correction requires a significance
level less than or wequal to 0.05/k for the overall conparison to be
significant at the 0.05 level. This adjustnment was not made in the tables
where the Fisher exact test results are shown but is discussed in the analysis

when appropri ate.

11



3.0 RESULTS
A, RATS

Body Wi ghts and dinical Signs (Rats)

Average wei ght gains of nale rats appeared to be treatnent related during the
first year of the study. However, there was little difference anong groups of
ferale rats until the second vyear, when deaths nmade any conparison

guesti onabl e (see figure 1).

During the first year of the study, the appearance and behavior of the treated
rats were generally conparable to those of the matched controls, except that
by week 10 urine stains were evident on a few aninmals in the treated groups

As the study progressed, increasing nunbers of treated fermales, and, to a
| esser extent, treated male rats, showed urine staining of the abdonminal fur.
Respiratory invol vement characterized by wheezing, rapid or |abored breathing,
a nasal discharge that was sonetines bloody in appearance, and/or a hunched
appearance were noted at a | ow or noderate incidence anong rats in all groups,
i ncluding matched controls, during the latter part of the first year. The
nunber of treated animals showing respiratory signs increased somewhat over
that of the matched controls as the study progressed. Toward the end of the
experiment all surviving rats showed wheezing and a hunched appearance. Signs
of aging commonly observed in laboratory rats were noted during the second
year in conparable nunbers of control and treated rats. These signs included
rough fur, sores on the body and/or extremties, alopecia or desquamation of
the tail, squinted eyes, and bloody discharge or crust around the eyes. The
latter sign was noted nore often in treated aninals than in the natched

controls.

12
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Survi val (Rats)

The survival of both sexes of dosed rats was |ess than that of the natched-
control groups. In nale rats 6/20 (30% of the controls, 32/50 (64% of the
| ow dose group, and 36/50 (722) of the high-dose group died within a year of
the start of the study. The Throne statistical test of survival showed a dose-
related positive trend (P < 0.001) in the proportions of deaths over the

peri od of the experinent.

In female rats 1/20 (5% of the matched controls, 24/50 (48% of the |ow dose
group, and 21/50 (42% of the high-dose group died in the first year. As in
male rats, the statistical test for positive dose-related trend was
significant (P 'z 0.04). Figure 2 shows the estimated probability of surviva

of rats.

In both sexes, the early nortality in the 11,1-trichloroethane-treated rats
may have affected the incidence of |ate-appearing tunors; this is especially
true in the males, since none survived to the scheduled termination of the
st udy.

Fewer rats receiving 1,1,1-trichloroethane survived at both 78 and 110 weeks
than did the positive control rats receiving the known carcinogen, carbon

tetrachl oride (see table 3).
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Tabl e 3. Conparison of Survival of Control G oups,
1, 1, 1-Trichl oroethane-Treated, and Carbon Tetrachl oride-
Treated (Positive Control) Rats

G oup 1,1, 1-Trichl or oet hane Car bon Tetrachl ori de
Initial Nunber Nunber Initial Nunber Nurber
No. of Alive at Alive at No. of Alive at Alive at
Animals 78 Weeks 110 Weeks®* Animals 78 Weks 110 Weeks®
Mal e
Contr ol 20 7 0 20 20 12
Low Dose 50 1 0 50 34 15
H gh Dose 50 4 0 50 35 8
FEMVALE
Contr ol 20 14 3 20 18 14
Low Dose 50 9 2 50 38 20
H gh Dose 50 12 1 50 21 14

“Tinme in study at |ast weighing.

Pat hol ogy (Rats)

A variety of neoplasns was represented anong both 1,1, 1-trichloroethane-
treated and nmatched-control animals (see Appendix A). These included
henmangi osar cona (subcut aneous tissue in t he abdonen), papillary
cystadenocarci noma (manmary gland and subcutaneous tissue in the groin),
lipoma (heart), hemangiona (nesenteric artery, spleen), leiomyoma (artery
in thymus region), adrenal cortical adenoma, and pheochronocytoi na. Sone
thyroid neoplasns occurred sporadically: follicular-cell adenoma and
carcinoma and papillary cystadenona. One hepatic-cell adenoma was observed.
Mamary gland neoplasns included the following types: fibroadenons,
adenocarci nona, and papillary cystadenocarcinoma. Oher neoplasnms were

identified as follows: transitional-cell carcinoma (urinary bl adder),
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chronmophobe adenoma, endonetrial stromal polyp, nalignant glioma (brains) and

ost eosarcorna (nesentery: inetastatic).

O the malignant neoplasns, the following occurred only in test rats:
papillary cystadenocarcinoma in the subcutis of 1/50 high-dose fenales;
urinary bladder transitional-cell carcinoma in 1/50 high-dose males; brain
malignant glioma in 1/48 |ow dose nales, and nesenteric netastatic
osteosarcoma in 1/50 high-dose females. Follicular carcinona was observed in
1/ 20 mat ched-control females and 1/49 high-dose females. Al other malignant

neopl asns occurred in the natched-control animals.

Each of the types of neoplasmrepresented had been encountered previously as a
spont aneous lesion in the rat and no relationship in type or incidence to

chemical treatnment was apparent.

A variety of nonneoplastic |lesions was represented anmong both the matched-
control and 1,1,1-trichloroethane-treated aninals (see Appendix C). Such
| esi ons have been encountered previously as spontaneous occurrences in aging

| aboratory rats.

O the spontaneous |esions, chronic nurine pneunoni a was preval ent and was the
nost probable cause for the high incidence of natural deaths. It was
characterized by a variety of inflamatory changes including abscesses,

pleuritis, and bronchiectasis.

The only proliferative hepatocellular lesion (adenonma) in rats treated wth

1,1,1-trichl oroethane was in a hi gh-dose femal e. None occurred in the
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mat ched- control goups; however, several neopl astic nodul es and hepat o-
cellular carcinomas occurred in the positive-control rats treated with carbon

tetrachl oride (see table 4).

Tabl e 4. Conparison of the Incidence of Liver Tunors in Control
Groups, 1, 1, 1-Trichl oroethane-Treated, and Carbon
Tetrachl ori de-Treated (Positive Control) Rats

Hepat ocel lul ar Carci nona Neopl asti ¢ _Nodul es

G oup Cd  3CH3 a4 Cd 3CH3 CCl14
MALES

Control 0/ 20 0/ 20 0/ 20 0/ 20
Low Dose 0/ 49 2/ 50 0/ 49 2/ 50
H gh Dose 0/ 50 2/ 50 0/ 50 1/ 50
FEMALES

Control 0/ 20 0/ 20 0/ 20 0/ 20
Low Dose 0/ 50 4/ 49 0/ 50 2/ 49
Hi gh Dose 0/ 50 1/ 49 1/ 50° 3/ 49

*Hepat ocel | ul ar adenona.

Statistical Analyses of Results (Rats)

There were no tunors at any site that appeared in sufficient nunbers to
indicate a statistically significant dose relationship. Table 5 shows the
i nci dence of those tunors that had a proportion of greater than 5%in any dose
group in either sex. The proportion of the rats with tunors was higher in the
untreated group of both sexes than in the dose groups. There is no statistical
evi dence of carcinogenicity of the chemical in these results; however, the
significant difference in survival of the dosed groups conpared to the
controls and the low survival rate of all groups should be considered in

eval uati on of the data.
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The first tunors observed in the nale rats were hemangioma in the spleen at 72
weeks in a matched-control animal, cortical adenona of the adrenal at 28 weeks
in a lowdose animal, and lipoma in the heart at 50 weeks in a high-dose
animal. In fermale rats, the first tunor seen was fibroadenoma in the mammary
tissue at 58 weeks in a matched-control aninmal, endonetrial stromal polyp of
the uterus at 64 weeks in a | owdose aninmal, and papillary cystadenocarci noma

in the mammary tissue at 56 weeks in a high-dose aninal.

Body We¢ight and Cinical Signs (Mce)

Treated ani mal s of both sexes gained | ess weight than did the matched controls
(see figure 3). The reduction in weight gain appears directly related to the

treat nent.

Thr oughout the test, the appearance and behavior of the treated and natched-
control mce were generally simlar. dinical signs commonly observed in
group- housed mnice and usually associated with agi ng were observed at a sinilar
rate anmong natched-control and treated animals during the study. These signs
i ncl uded: alopecia (generalized or localized), sores on the back and other
body parts, anal and/or penile irritation, hunched appearance, rough hair

coat, and occasi onal abdoni nal di stension.

Survival (M ce)

Figure 4 shows the estimated probability of survival of mice. In male mce,
the Tarone test showed no significant difference between the proportions of
the groups surviving (p 0.55). In mle mce, 10/20 (50% of the natched-
control group, 21/50 (42% of the | ow dose group, and 25/50
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(509 of the high-dose group died within a year of the start of the

experi nent

In ferale nmice, 1/20 (5% of the matched-control group, 9/50 (18% of the
| ow- dose group, and 20/50 (40% of the high-dose group died within the
first year of the study. The Tarone test for positive dose-related trend

in the proportions surviving had a significance |level of P = 0.002.

Table 6 shows that while few nmice receiving carbon tetrachl oride survived
until the planned term nation of the test, from25 to 40% of those treated
with 1,1,1-trichloroethane reached the planned termination date. The high
early nortality in mce receiving 1,1,1-trichl oroethane may have | owered
the incidence of |ate-appearing tunors.

Tabl e 6. Conpari son of Survival of Control G oups,

1,1, 1-Trichl oroet hane-Treated, and Carbon Tetrachl ori de-
Treated (Positive Control) Mce

G oup 1,1, 1-Trichl or oet hane Carbon Tetrachl ori de
Initial Number Number Initial Nunber Nunber
No. of Alive Alive No. of Alive at Alive at
Ani mal s at 78 at 90 Ani mal s 78 Weeks 90 Weeks

Weeks Weeks

MALE

Cont r ol 20 6 2 20 13 7

Low Dose 50 21 15 50 11 0

H gh Dose 50 14 11 50 2 1

FEMALE

Cont r ol 20 12 11 20 18 17

Low Dose 50 28 23 50 10 0

H gh Dose 50 14 13 50 3 1
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Pat hol ogy (M ce)

A variety of neoplasms was represented anong both the 1,1,1-trichl oro-ethane-
treated and mat ched-control mnice (see Appendi x B). These included fibrosarcoma
and sarcoma of the subcutis, alveolar /bronchiolar adenoma, hepatic-cel

adenoma and carci noma, cystadenocarci noma of the ovary, and adrenal cortica
adenoma. Malignant |ynphonma, occurred in a nunber of organs either at primary
(l'ymph node, spleen) or netastatic (liver, pancreas, spleen, brain, kidney,

ovary) sites.

Fi brosarcoma and sarcoma of the subcutis were observed in 1/47 |ow dose
femal es and 1/50 high-dose females, respectively. Hepatocellular carcinoma
occurred in 1149 hi gh-dose mal es. Cyatadenocarci noma of the ovary occurred in
1/ 43 high-dose fenales. Malignant |ynmphonma of the spleen appeared in 1/15
mat ched- control nales, 2/44 high-dose males (with liver netastases), and 1/48
| ow dose females. The few other cases of nalignant |ynmphoma occurred in

mat ched- control ani mal s.

Each of the types of neoplasmrepresented had been encountered previously as a
spont aneous lesion in the nouse and no relationship in type or incidence to

chemical treatnment was apparent.

A variety of nonneoplastic lesions was represented anong both the matched-
control and chemical-treated aninmals (see Appendix D). Such |esions have been
encountered previously as spontaneous occurrences in aging |aboratory mce. O
the spontaneous |esions, chronic nurine pneunonia was the nost significant
pat hologically. It occurred in all groups of matched-control and test aninmals

and was the probabl e cause for the high incidence of early death.
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The nearly 100% i nci dence of hepatocellular carcinonma in the positive-
control groups receiving carbon tetrachloride stands in nmarked contrast to
the very | ow incidence anong the 1,1, 1-trichl oroethane-treated m ce and the

mat ched-controls (see table 7).

Tabl e 7. Conparison of the Incidence of Hepatocellular Carcinoma
in Control Goups, 1,1,1-Trichloroethane-Treated, and Carbon
Tetrachl ori de-Treated (Positive Control) Mce

G oup 1,1,1-Trichl oroet hane Car bon Tetrachl ori de
MALE

Cont r ol 2/ 19 2/ 19

Low Dose 0/ 47 49/ 49

Hi gh Dose 1/ 49 47/ 48
FEMALE

Cont r ol 1/ 20 1/ 20

Low Dose 0/ 48 40/ 40

Hi gh Dose 0/ 50 43/ 45

Statistical Analyses of Results (M ce)

Table 8 shows the proportions of primary tunors of the liver and malignant
| ynphoma that accounted for nobst of the tunors observed in nice. In the
dosed groups the proportion of animals observed to have tunors was not
statistically significant; the matched-control groups had a higher
proportion of animals with tunors than any of the dosed groups. There were
no vehicle controls with an environment and period of test conparable to
that of the dosed groups, but, due to the low incidence of tunors in the

dosed groups, the use of such vehicle-control groups could not show a
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dose-rel ated association. The early deaths that occurred in the high-dose mce
should be considered when inferences are nmade on the incidences of tunors

observed in the groups.

The first |esions observed in the male nice were al veol ar/bronchi ol ar tunor of
the lung and malignant |ynphoma in a matched-control animal at 80 weeks,
hemangi osarcona in the | ow dose animal group at 89 weeks, and hepatocel | ul ar
adenoma of the liver at 50 weeks in a high-dose nouse. In the fenales,
mal i gnant | ynphoma was observed at 80 weeks in the matched group, fibrosarcom
in the subcutaneous tissue at 54 weeks in the |owdose group, and

cystadenocarci noma of the manmmary at 26 weeks in the high-dose group

The low incidence of tunors of any type precluded interpretation of age-

adj usted statistical analyses.
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4.0 DI SCUSSI ON

The studies were not conpletely adequate tests of carcinogenicity because of
the short survival tinme of the dosed ani nmals.

In rats, treatment with 1,1,1-trichloroethane failed to elicit a statistically
significant increase in either the total nunber of neoplasns or in any
specific type of neoplasm However, there was conpound-related and dose-
related early nortality anong the rats treated with 1, 1, 1-trichloroethane
and insufficient numbers survived to have denpnstrated a significant incidence
of | ate-devel oping tunors. The observation of a small nunber of hepatocellul ar
carci nonas and neopl astic nodules in the carbon tetrachl oride-treated positive
control rats but not in the matched controls, suggests that Osborne-Mndel
rats nmay respond positively to a potent chlorinated hydrocarbon hepatic

carci nogen, but this requires confirmation.

In the mce, as in the rats, there were no tunors that could be related to
treatment. Survival of mice treated with 1,1, 1-trichloroethane was | onger than
that of the rats. Only 3% of the rats survived to termnation of the
experinment, conpared with 31% of the nice. However, no carcinogenic response

was denpnstrat ed

Had the data indicated a positive carcinogenic effect for 1,1,1-
trichloroethane, the presence of the inhibitor p-dioxane, or other possibly
carcinogenic impurities, wuld have raised some questions regarding the
results. However, in the present study it is evident that such carcinogenic
conponents (Argus et al., 1965 and 1973; Hoch-Ligeti et al., 1970) of technica
grade 1,1,1-trichloroethane, if present, were in such |ow concentrations that

their influence was not reveal ed.
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These studi es cannot be regarded as appropriate tests for the carcinogenicity
of I,1,1-trichloroethane in the test animals because of the abbreviated life
spans of both the rats and mice. In addition, no previous studi es adequate to

eval uate carci nogenicity have been reported in the literature.
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APPENDI X C

SUMVARY OF THE | NCI DENCE OF NONTUMOR PATHOLOGY
I N RATS EXPOSED TO
1,1 ,1-TRI CHLOROETHANE
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TABLE C1

SUMVARY OF THE | NCI DENCE OF NONTUMOR PATHOLOGY
I N MALE RATS TREATED WTH I, 1, 1- TRI CHLORCETHANE

CONTRCL LOW DOSE H GH DOSE

ANI MALST NI TIALLY | N STUDY 20 50 50
ANl MALS NECROPSI ED 20(100% 49(100% 50( 100%)
ANl MALSEXAM NED HI STOPATHOLOG CALLY 20 49 50
ANl MALSW TH NON- TUMOR PATHOLOGY 20(100% 48 (98% 50( 100%)

| NTEGUMENTARY SYSTEM * 2 (10%
SKI'N 2
EDEMA 2

SUBCUT TI SSUE 2
EDEMA 2

RESPI RATORY SYSTEM 20 (100% 48 (98% 50 (100%)

TRACHEA 10
I NFLAMVATI ON
ULCER
I NFLAMVATI ON SUPPURATI VE
I NFLAMMATI ON ACUTE 2
ULCER ACUTE
I NFLAMMATI ON ACUTE SUPPURATI VE
I NFLAMVATI ON SUBACUTE 8

23

N o RrREuNRR

TRACHEAL SUBMUJCCSA
HEMORRHAGE

LUNG BRONCHUS 10
BRONCHI ECTASI S 10
ULCER
I NFLAMMATI ON ACUTE
ULCER ACUTE
I NFLAMVATI ON ACUTE SUPPURATI VE
I NFLAMMATI ON CHRONI C
I NFLAMMATI ON CHRONI C SUPPURATI VE

N

= N
= N EaN ~No kol
=N HI—‘OU'I I: w
[l gIo~N m# N

LUNG BRONCHI OLE 1
I NFLAMMATI ON ACUTE SUPPURATI VE
I NFLAMVATI ON SUBACUTE
I NFLAMMATI ON CHRONI C
I NFLAMMVATI ON CHRONI C SUPPURATI VE
FI BROSI S

ocwn D
PWw PR
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TABLE C MALE RATS: NONTUMOR PATHOLOGY

( CONT. )

LOW DCSE

LUNG
BRAO CHI ECTASI S
CONGESTI ON
EDEMA
I NFLAMVATI ON FOCAL

BRONCOPNEUMONI A ACUTE

I NFLAMVATI ON ACUTE

I NFLAMMATI ONA CUTE SUPPURATI VE

©

BRONCOPNEUMONI A ACUTE  SUPPURATI VE

ABSCESS

PNEUMONI A CHRONI C MURI NE

| NFLAMVATI ON CHRONI C

I NFLAMVATI ON FOCAL CHRONI C

I NFLAMVATI ON CHRONI C SUPPURATI VE

~N P o

BRONCOPNEUMONI A CHRONI C SUPPURATI VE

ABSCESS CHRONI C

I NFLAMVATI ON GRANULOVATQUS

FI BROSI S DI FFUSE

LUNG ALVEQLI
COLLAPSE
EDENMA

28

19
2
17

H GH DCSE

NOOUIORLFPO R

RPEPNDN

25
25

Cl RCULATORY SYSTEM

ATRI UM
THROMBOSI S

MYCCARDI UM

I NFLAMMVATI ON CHRONI C
FI BROSI S

DEGENERATI ON

PERI CARDI UM
I NFLAMVATI ON

EPI CARDI UM

I NFLAMVATI ON

I NFLAMMATI ON ACUTE

| NFLAMVATI ON ACUTE

I NFLAMVATI ON SUBACUTE
I NFLAMMVATI ON CHRONI C
LI PO- GRANULOVA

NECRCSI S FAT

ACRTA
MEDI AL _CALCI FI CATI ON

2 (10%

5 (10%

1
1

RPRrRr P

7 (14%

RPRNA
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TABLE C1 MALE RATS: NONTUMOR

PATHOLOGY ( CONT. )

CONTROL

LOW DCSE

H GH DCSE

CORONARY ARTERY
MEDI AL CALCI FI CATI ON

MESENTERI C ARTERY
MEDI AL CALCI FI CATI ON

PORTAL VEIN
THROMBOSI S

DI GESTI VE SYSTEM

SALI VARY GLAND
I NFLAMMATI ON ACUTE

LI VER
CONGESTI ON
ABSCESS CHRONI C
PELI OSI S HEPATI S

NECROSI S FOCAL

I NFARCT

METAMORPHCSI S FATTY
HYPERTROPHY

LI VER/ CENTRI LOBULAR
CONGESTI ON

LI VER/ PERI PORTAL
FI BROSI S

LI VER/ KUFFER CELL
HYPERTROPHY

Bl LE DUCT
HYPERPLASI A

PANCREAS
I NFLAMVATI ON CHRONI C
PERI ARTERI Tl S

ESOPHAGUS
DI STENTI ON
FOREI GN- BODY GRANULQOVA

STOVACH
HEMORRHAGE

17 (85%

13
11

7 (14%
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TABLE C1 MALE RATS: NONTUMOR PATHOLOGY (CONT.)

CONTROL LOW DOSE H GH DOSE

STOMACH ( CONT. )
ULCER 1
| NFLAMVATI ON FOCAL
CALCl UM DEPOSI TI ON
GASTRI C MUCOSA 2 2
HEMORRHAGE 2 2

SVALL | NTESTI NE 1
HEMORRHAGE 1

LARGE | NTESTI NE 1
I NFLAMVATI ON ACUTE HEMORRHAG C 1

COLONI C SUBMUCGOSA 1
HEMORRHAGE 1

URI NARY SYSTEM 16 (80% 18 (37% 22 (44%

KI DNEY 10 13 20
M NERALI ZATI ON
HYDRONEPHRCSI S
CONGESTI ON 4
HEMORRHAGE
PYELONEPHRI TI S
ABSCESS 1
| NFLAMVATI ON CHRONI C 5 6 11
I NFLAMVATI ON CHRONI C CYSTI C 1
I NFARCT HEALED 2

Pwwkr
'_\

KI DNEY/ CORTEX 1 4
HEMORRHAGE 1
ABSCESS 3
FI BROSI S DI FFUSE 1

RENAL TUBULE 8 1 5
DI LATATI ON 8 1 5
CAST 8 1 5

URI NARY BLADDER 2 1
HEMORRHAGE 1
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TABLE C1 MALE RATS: NONTUMOR PATHOLOGY ( CONT.)

CONTROL LOW DOSE

H GH DCSE

URI NARY BLADDER ((CONT.)
ULCER ACUTE
ULCER CHRONI C

1

ENDOCRI NE SYSTEM
Pl TU TARY
CYST

ADRENAL
CYST
CONGESTI ON
HEMORRHAGE
HEMATOCYST
ANG ECTASI S
METAPLASI A CSSEQUS

ADRENAL CORTEX
HEMORRHAGE
DEGENERATI ON
LI PO DCSI S

ADRENAL MEDULLA
CYST
HYPERPLASI A

THYRO D
CYST

PARATHYRAO D
HYPERPLASI A

PANCREATI C | SLETS
HYPERPLASI A

4 (20% 10 (20%
3
3
2 2

8 (16%
3
3
1
1

HEMATOPQO! ETI C SYSTEM 13 (65% 27 (55% 19 (38%

BONE MARROW 2 3
HYPERPLASI A HEMATOPQO ETI C 2 3
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TABLE C1 MALE RATS: NONTUMOR PATHOLOGY ( CONT.)

CONTRCL LOW DOSE H GH DCSE

SPLEEN 12 19 16

CONGESTI ON

I NFLAMVATI ON ACUTE 1

HEMOSI DERCSI S 10 1
ATROPHY

LYMPHO D DEPLETI ON

MYELO D METAPLASI A 1

HEMATOPQO ESI S

oORRRE, W

LYMPH NODE 6 1
LYMPHANG ECTASI S 1
CONGESTI ON 3
EDENVA
HEMORRHAGE 1
I NFLAMVATI ON 1
I NFLAMVATI ON ACUTE 3
| NFLAMVATI ON ACUTE HEMORRHAG C 2
I NFLAMVATI ON SUBACUTE 1
HYPERPLASI A RETI CULAR- CELL 3 5
LYMPHO D HYPERPLASI A 1

RPOoONM

THYMJS 3
CONGESTI ON 1
HEMORRHAGE 2

REPRODUCTI VE SYSTEM 7 (35% 14 (29% 12 (24%

MAMVARY GLAND 1
CYST 1

PROSTATE 3 8 9
EDEMA
| NFLAMVATI ON
I NFLAMVATI ON ACUTE 1
| NFL&VVATI O ACUTE SUPPURATI VE 1
I NFLAMVATI ON SUBACUTE
I NFLAMVATI ON CHRONI C
| NFLAMVATI ON CHRONI C SUPPURATI VE 1
FI BROSI S DI FFUSE
ATROPHY 1

Wk W P

= PNNN

SEM NAL VESI CLE 1
I NFLAMVATI ON ACUTE 1 1

TESTI S 6 8 4
ATROPHY 2
ATROPHY FOCAL
ASPERRMATOCENESI S 4

ADNN
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TABLE C1 MALE RATS: NONTUMOR PATHOLOGY (CONT.)

CONTRCL LOWDCSE  H GH DOSE

EPI DI DYM S 1

NECROSI S FAT
ATROPHY 1

NERVOUS SYSTEM 1 (5% 1 (2%

BRAI N MENI NGES 1 1
I NFLAMMATI ON ACUTE 1
I NFLAMMVATI ON GRANULQVATOUS 1

BRAI' N 1
ABSCESS 1

MJUSCULCSKELETAL SYSTEM
NONE

SPECI AL SENSE ORGANS

NONE

ALL OTHER SYSTEMS 1(2% 2 (49
1
ABDOMEN

LI PO- GRANULOVA 1
NECROSI S FAT 1

PLEURA 1 1

I NFLAMVATI ON ACUTE
| NFLAMVATI ON SUBACUTE

NO LESI ON REPORTED
AUTOLYSI S/ NO NECROPSY PERFORMED 1

ANI MAL DI SPCSI TI ON' SUMVARY

ANI MALS I NI TI ALLY I N STUDY 20 50 50
NATURAL DEATH* 20 50 49
MORI BUND SACRI FI CE 1
SCHEDULED SACRI FI CE

ACCI DENTALLY EXI LED

TERM NAL SACRI FI CE

* I NCLUDES AUTOLYZED ANI MVALS

* SYSTEM PERCENTAGES ARE BASED ON NUMBER OF ANI MALS NECROPSI ED.
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TABLE C2

SUMVARY OF THE | NCI DENCE OF NONTUMOR PATHOLOGY
I N FEMALE RATS TREATED WTH 1, 1, 1- TRI CHLOROETHANE

CONTROL LOW DGCSE H GH DCSE

ANI MALS | NI TIALLY I N STUDY 20 50 50
ANl MALS NECROPSI ED 20( 100% 50( 100% 50( 100%
ANI MALS EXAM NED HI STOPATHOLOGI CALLY 20 50 50
ANI MALS W TH NON- TUMOR PATHOLOGY 20( 100% 49 (98% 50( 100%

| NTEGUMENTARY SYSTEM
NONE

RESPI RATORY SYSTEM * 20 (100% 47 (94% 49 (98%

TRACHEA 9 14 17
ULCER
I NFLAMVATI ON SUPPURATI VE
I NFLAMVATI ON ACUTE
ULCER ACUTE
I NFLAMVATI ON SUBACUTE

U w
WNANR

LUNG BRONCHUS 1
BRO CHI ECTASI S
I NFLAMVATI ON ACUTE
ULCER ACUTE
I NFLAMVATI ON ACUTE SUPPURATI VE
I NFLAMVATI ON CHRONI C
ULCER CHRONI C
I NFLAMVATI ON CHRONI C SOPPURATI VE
LYMPHO D HYPERPLASI A

o N
'—\

NN WwhNR~NY pwo
'—\

N} » wo®

LUNG BRONCHI OLE 3 2 3
I NFLAMVATI ON CHRONI C 2
I NFLAMMATI ON CHRONI C SUPPURATI VE 1 3
FI BROSI S 1 1

LUNG 19 36 37
CONGESTI ON 7 21
EDENMA 3
HEMORRHAGE
BRONCHOPNEUMONI A
I NFLAMVATI ON 1
BRONCHOPNEUMONI A ACUTE 6
I NFLAMVATI ON ACUTE 2
I NFLAMVATI ON ACUTE SUPPURATI VE 2 9
BRONCHOPNEUMONI A ACUTE  SUPPURATI 4

N o1 (3] Ll el
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TABLE C2 FEMALE RATS: NONTUMOR PATHOLOGY ( CONT.)

LUNG
PNEUMONI A CHRONI C MJURI NE
I NFLAMVATI ON CHRONI C
BRONCHOPNEUMONI A CHRONI C
I NFLAMMVATI ON FOCAL CHRONI C
I NFLAMMVATI ON CHRONI C SUPPURATI VE
BRONCHOPNEUMONI A CHRONI C SUPPURA
ABSCESS CHRONI C
FI BROSI S DI FFUSE

LUNG ALVEQLI
COLLAPSE
EDEMA

CONTROL LOW DCSE H GH DCSE

[N
wm w PoN
NWwhOT PR
= o~

=Y
@}—‘o
N

Cl RCULATORY SYSTEM
HEART

ABSCESS CHRONI C
FI BROSI S DI FFUSE

MYOCARDI UM
I NFLAMVATI ON SUBACUTE

PERI CARDI UM
I NFLAMVATI ON

EPI CARDI UM

I NFLAMVATI ON
I NFLAMMATI ON ACUTE

I NFLAMVATI ON ACUTE FI BRI NOUS

I NFLAMVATI ON SUBACUTE

I NFLAMMATI ON CHRONI C

I NFLAMVATI ON CHRONI C
SUPPURATI VE

FI BROSI S

2 (10% 17 (34% 20 (40%
1 1

1

18

OARNRP N
o RPwWN P

DI GESTI VE SYSTEM

SALI VARY GLAND
CYST
ABSCESS CHRONI C

LI VER
CONGESTI ON
NECRCSI S
METAMORPHCSI S FATTY
ATROPHY
ANG ECTASI S

HEPATI C CAPSULE
Fl BROSI S

12 (60% 9 (18% 16 (32%
1

1
2 4
3

P Pa®
=
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TABLE C2 FEMALE RATS:

NONTUMOR PATHOLOGY ( CONT. )

CONTROL

LOW DOSE

HIGH DOSE

LI VER/ CENTRI LOBULAR
NECROSI S
ATROPHY

LI VER/ PERI PORTAL
FI BROSI S

Bl LE DUCT

I NFLAMVATI ON CHRONI C

HYPERPLASI A
PANCREAS

I NFLAMVATI ON CHRONI C

PERI ARTERI TI S

PANCREATI C ACI NUS
ATROPHY

ESCPHAGUS
GRANULOVA
FI BROSI S

STOVACH

PR NRP®W PR

I NFLAMVATI ON HEMORRHAG C 1

| NFLAMVATI ON ACUTE
ULCER ACUTE

I NFLAMVATI ON SUBACUTE
I NFLAMVATI ON CHRONI C

GASTRI C MUCOSA
EDENMA
HEMORRHAGE

SMALL | NTESTI NE
ULCER CHRONI C

LARGE | NTESTI NE
EDEMA
CCLON
| NFLAMVATI ON_ ACUTE

T - XY U N

S )

RPRRR
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TABLE C2 FEMALE RATS:

NONTUMOR PATHOLOGY ( CONT)

CONTROL

LOW DCSE

H GH DCSE

URI NARY SYSTEM

KI DNEY
M NERALI ZATI ON
HYDRONEPHROSI S
CONGESTI ON
HEMORRHAGE
PYELONEPHRI TI S
ABSCESS
I NFLAMVATI ON CHRONI C
CALCI UM DEPCSI TI ON

KI DNEY/ CORTEX
FI BROSI S

RENAL TUBULE
DI LATATI ON
CAST

15 (75%

12
2
1
7

23 (46%

21
5

14

3
3
3

15 (30%
13

P~NNN

ENDOCRI NE SYSTEM

Pl TU TARY
CYST

ADRENAL
CONGESTI ON
EDENMA
HEMORRHAGE
HERATOCYST
ANG ECTASI S

ADRENAL CORTEX
CYST
DEGENERATI ON
LI PO DCSI S
HYPERTROPHY
ANG ECTASI S

ADRENAL MEDULLA
HYPERRPLASI A

THYRA D
DI LATATI ON
FOLLI CULAR CYST
HYPERPLASI A C- CELL

PARATHYRO D
CONGESTI ON

12 (60%
2
2

9
7

19 (38%
4
4
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TABLE C2 FEMALE RATS: NONTUMOR PATHOLOGY (CONT.)

CONTROL LOW DOSE H GH DCSE

PANCREATI C | SLETS 1
HYPERPLASI A 1

HEMATOPO ETI C SYSTEM 18 (90% 34 (68% 34 (68%

BONE MARROW 1 4
CONGESTI ON 1
HEMORRHAGE 1
HYPERPLASI A HEMATOPO ETI C 1 3

SPLEEN 17 26 29
CONGESTI ON 1
I NFLAMVATI ON ACUTE
HEMOSI DERCSI S 10
HYPERPLASI A RETI CULUM CELL 1
MYELO D METAPLASI A 10 11 19

ON D
©RP

LYMPH NODE 6 18 1
LYMPHANG ECTASI S
CONGESTI ON 3
HEMORRHAGE

I NFLAMVATI ON 1

| NFLAMVATI ON ACUTE 3
I NFLAMVATI ON SUBACUTE 3
I NFLAMVATI ON CHRONI C

GRANULOVA

HEMOSI DERCSI S 2
PLASMACYTCSI S

HYPERPLASI A RETI CULUM CELL 2
LYMPHO D HYPERPLASI A

MYELO D METAPLASI A

N OTWw
NwWwN O

[

oORrRk R
(¢, I

REPRODUCTI VE SYSTEM 4 (20% 8 (16% 5 (10%

VAG NA
| NFLAMVATORY POLYP

UTERUS 3 4
HYDROVETRA 2 2
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TABLE C2 FEMVALE RATS: NONTUMOR PATHOLOGY ( CONT.)

UTERUS{ CONT. ) 1
HEMORRHAGE

CONTRCL LOW DOSE H GH DOSE

I NFLAMVATI ON ACUTE SUPPURATI VE
| NFLAMVATI ON CHRONI C SUPPURATI VE

UTERUS/ ENDOVETRI UM 4
CYST
I NFLAMVATI ON ACUTE 3
I NFLAMVATI ON ACUTE CYSTI C 1
HYPERPLASI A

PRrwpR®
RO PR

OVARY
CYST

NERVOUS SYSTEM 2 (10% 2 (14% 1 (2%

CHORA D PLEXUS 1
ANG ECTASI S

ABSCESS
GLI C51S
ATROPHY 1

1
BRAI' N 1 1 1
1

MEDULLA OBLONGATA 1
ABSCESS 1

MUSCULCSKELETAL SYSTEM 1 (2%

SKELETAL MJSCLE 1
| NFLAMMVATI ON ACUTE 1

SPECI AL SENSE ORGANS
NONE
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TABLE C2 FEVALE RATS: NONTUMOR PATHOLOGY (CONT.)

CONTRCL

LOW DCOSE

H GH DCSE

ALL OTHER SYSTEMS

ABDOVEN
LI PO- GRANULOVA
NECRCSI S FAT

MEDI ASTI NUM
I NFLAMMATI ON ACUTE SUPPURATI VE
ABSCESS CHRONI C
FI BROSI S

PLEURA
I NFLAMVATI ON
I NFLAMMATI ON ACUTE SUPPURATI VE
I NFLAMVATI ON SUBACUTE
I NFLAMMATI ON CHRONI C

1 (5%

4 (8%

1
1
1

9 (18%

NO LESI ON REPORTED

ANI MAL DI SPCSI TI ON' SUMVARY

ANI MALS I NI TTALLY I N STUDY
NATURAL DEATHS
MORI BUND SACRI FI CE
SCHEDULED SACRI FI CE
ACCl DENTALLY KI LLED
TERM NAL SACRI FI CE

* | NCLUDES AUTOLYZED ANI MALS

20
16

50
48

50
47

* SYSTEM PERCENTAGES ARE BASED ON NUMBER OF ANl MALS NECROPSI ED.
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APPENDI X D

SUMVARY COF THE | NCl DENCE OF NONTUMCOR PATHOLOGY
IN M CE EXPCSED TO
1,1, 1- TRI CHLOROETHANE
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TABLE DI

SUMVARY OF THE | NCI DENCE OF NONTUMOR PATHOLOGY
IN MALE M CE TREATED WTH 1, 1, 1- TRI CHLORCETHANE

CONTRCL

LOW DOSE

H GH DOSE

ANI MALS | NI TI ALLY I N STUDY
ANI MALS M SSI NG
ANI MALS NECRCPSI ED

20
1
15(100%)

ANI MALS EXAM NED HI STOPATHOLOG CALLY 15

ANI MALS W TH NON- TUMOR PATHOLOGY

14 (93%

50

47(100%
47
45 (96%

50

50( 100%)
49
49 (98%

| NTEGUMENTARY SYSTEM *

SKI'N
EDENA
ULCER
I NFLAMVATI ON ACUTE
ABSCESS CHRONI C
ACANTHOSI S
PARAKERATCSI S

SUBCUT Tl SSUE
EDENVA
ABSCESS

2 (13%

1

12 (26%
12

15 (30%)
15

1
1

14

RESPI RATORY SYSTEM
TRACHEA
I NFLAMVATI ON

LUNG
CONGESTI ON
EDENA
HEMORRHAGE
BRONCHOPNEUMONI A
I NFLAMVATI ON
BRONCHOPNEUMONI A ACUTE
ABSCESS
PNEUMONI A CHRONI C MURI NE
BRONCHOPNEUMONI A CHRONI C

10 (679

40 (85%
2
2

ol
W RPRAORRRE®

46 (92%

Cl RCULATORY SYSTEM

AORTA
| NFLAMVATI ON ACUTE

1(7%
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TABLE D1 MALE M CE: NONTUMCOR PATHOLOGY ( CONT.)

CONTROL

LOW DOSE

H GH DCSE

DI GESTI VE SYSTEM

LI VER
HEMATOVA

LYMPHOOCYTI C | NFLAM | NFI LTRATE

AMYLO DOSI S
HYPERPLASI A
ANG ECTASI S

LI VER/ CENTRI LOBULAR
NECROSI S FOCAL

LI VER/ KUPFFER CELL
HYPERPLASI A

PANCREAS
PERI ARTERI TI S

SMALL | NTESTI NE
LYMPHO D HYPERPLASI A

CCOLON
HEMATQODI ASI S

8 (53%
8

13 (28%

9
1

4
4

5 (10%
5

NEFEDN

URI NARY SYSTEM

Kl DNEY
HYDRONEPHRCSI S
LYMPHOCYTI C | NFLAM | NFI LTRATE
| NFLAMMATI ON ACUTE SUPPURATI VE
| NFLAMMATI ON CHRONI C
I NFLAMVATI ON CHRONI C CYSTI C
FI BROSI S DI FFUSE
AWLA DCSI S

Kl DNEY/ CORTEX
LYMPHOCYTI C | NFLAM | NFI LTRATE

RENAL TUBULE
CYTOPLI SM C VACUQOLI ZATI ON

URI NARY BLADDER
I NFLAMVATI ON

13 (87%
12

[0S I ENY )

7 (15%
5

7 (14%

7
6
1
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TABLE DI MALE M CE: NONTUMOR PATHOLOGY ( CONT.)

CONTROL LOW DOSE H GH DOSE

ENDOCRI NE SYSTEM 3 (20%

ADRENAL 3
AMYLO DCSI S 3

HEMATOPQOI ETI C SYSTEM 10 (67% 15 (32% 14 (28%

BONE MARROW 1 1
HYPERPLASI A HEMATOPQO ETI C

AMYLO DCSI S

HYPERPLASI A HEMATOPO ETI C
LYMPHO D HYPERPLASI A
MYELO D METAPLASIA

1
SPLEEN 8

7

1

LYMPH NODE 3
CONGESTI ON 2
HEMORRHAGE
| NFLAMVATI ON ACUTE
LYMPHO D DEPLETI ON 1
HYPERPLASI A RETI CULAM CELL
LYMPHO D HYPERPLASI A 1

PRPWw® pwRRO

(6]
=
(6}

CERVI CAL LYMPH NCDE
ANG ECTASI S

SUPERI OR DEEP CERVI C
ANG ECTASI S

REPRODUCTI VE SYSTEM 1 (7% 1 (2%

PROSTATE 1
I NFLAMVATI ON ACUTE 1

SEM NAL VESI CLE 1
DI LATATI ON 1

EPI DI DYM S
SPERVATOGENI C GRANULOVA
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TABLE D MALE M CE: NONTUMCOR PATHOLOGY (CONT.)

CONTRCL

LOW DOSE

H GH DCSE

NERVOUS SYSTEM 1 (7%
BRAI N MENI NGES 1
| NFLAMVATI ON ACUTE 1

MUSCULCSKELETAL SYSTEM
NONE

SPECI AL SENSE ORGANS
NONE

ALL OTHER SYSTEMS
NONE

NO LESI ON REPORTED 1
AUTOLYSI S/ NECROPSY PERF/ NO HI STO
AUTOLYSI S/ NO NECROPSY PERFORVMED 4

ANI MAL DI SPCSI TI ON SUMVARY

ANI MALS I NI TI ALLY I N STUDY 20
NATURAL DEATH 17
MORI BUND SACRI FI CE
SCHEDULED SACRI FI CE
ACCI DENTALLY KI LLED
TERM NAL SACRI FI CE 2
M SSI NG 1

* | NCLUDES AUTOLYZED ANI MALS

50
35

15

50

11

* SYSTEM PERCENTAGES ARE BASED ON NUMBER OF ANI MALS NECROPSI ED.
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TABLE D2
SUMVARY COF THE | NCl DENCE OF NONTUMCR PATHOLOGY
IN FEMALE M CE TREATED W TH 1, 1, 1- TRI CHLOROETHANE

CONTROL LOW DOSE H GH DOSE
ANI MALS | NI TIALLY | N STUDY 20 50 50
ANl MALS NECROPS| ED 18(100%) 48(100% 50( 100%)
ANl MALS EXAM NED H STOPATOLOG CALLY 18 48 50
ANI MALS W TH NON- TUMOR PATHOLOGY  18. (100% 48(100% 50( 100%)
RESPI RATORY SYSTEM * 14 (78% 42 (88% 43 (86%
TRACHEA 1
| NFLAMVATI ON ACUTE 1
LUNG BRONCHUS 1
| NFLAMVATORY POLYP 1
LUNG 14 42 43
CONGESTI ON 9 16 29
EDEMA 1 6 13
HEMORRHAGE 6 2
| NFLAMVATI ON 4 24 17
| NFLAMVATI ON ACUTE SUPPURATI VE 6 3
BRONCHOPNEUMONI A ACUTE  SUPPURATI VE 1 2
PNEUMONI A CHRONI C MURI NE
BRONCHOPNEUMONI A CHRONI C 1
Cl RCULATORY SYSTEM 1 (2%
MYOCARDI UM 1
| NFLAMVATI ON ACUTE 1
DI GESTI VE SYSTEM 4 (22% 14 (29% 8 (16%

SALI VARY GLAND
LYMPHOCYTI C | NFLAM | NFI LTRATE

1
1
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TABLE D2 FEMALE M CE: NONTUMOR PATHOLOGY ( CONT.)

CONTRCOL LOW DOSE H GH DCSE

LI VER
LYMPHOCYTI C | NFLAM | NFI LTRATE 2 1
I NFLAMVATI ON SUBACUTE 1
NECRCSI S
NECROSI S FOCAL
AMYLO DCSI S 7
HYPERPLASI A 2

ANG ECTASI S 1

1
1
1

w
[EnN
w
(o]

PR o

LYMPHO D HYPERPLASI A
MYELO D METAPLASI A

LI VER/ CENTRI LOBULAR
NECRCSI S 1

PANCREATI C DUCT
DI LATATI ON

STOVACH 1
ULCER ACUTE 1

SMALL | NTESTI NE 1
LYMPHO D HYPERPLASI A 1

COLON
HEMATODI ASI S

URI NARY SYSTEM 6 (33% 9 (19% 2 (4%

Kl DNEY 5 9 2
HYDRONEPHROSI S 1
PYELONEPHRI Tl S
LYMPHOCYTI C | NFLAM | NFI LTRATE 4
I NFLAMMATI ON ACUTE SUPPURATI VE
I NFLAMMATI ON CHRONI C 1
I NFLAMVATI ON CHRONI C CYSTI C
ATROPHY

N WN P e

URI NARY BLADDER 1
LYMPHOCYTI C | NFLAM | NFI LTRATE 1
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TABLE D2 FEMALE M CE:  NONTUMOR PATHOLOGY ( CONT.)

CONTROL

LOW DOSE

H GH DOSE

ENDOCRI NE SYSTEM 1 (6%

ADRENAL
CONGESTI ON
AMYLO DCSI S

ADRENAL CORTEX 1
HYPERPLASI A 1

6 (13%

1(29%

HEMATOPQO ETI C SYSTEM 8 (44%

BONE MARROW 3
HEMORRHAGE 1
HYPERPLASI A HEMATOPO ETI C 2

SPLEEN 6
CONGESTI ON
I NFLAMVATI ON ACUTE 1
AMYLO DCSI S
ATROPHY
HYPERPLASI A FOLLI CULAR- CELL
HYPERPLASI A HEMATOPQO ETI C
LYMPHO D HYPERPLASI A 5
MYELO D METAPLASI A

LYMPH NODE 3
HEMORRHAGE
| NFLAMVATI ON ACUTE
I NFLAMVATI ON ACUTE SUPPURATI VE
I NFLAMMATI ON CHRONI C 1
PLASVA CELL | NFI LTRATE
HYPERPLASI A RETI CULUM CELL
LYMPHO D HYPERPLASI A 2

26 (549
4

24

PNWE

D

WRR RRE

11 (22%

11

H
L NG IR

REPRCDUCT! VE SYSTEM 15 (83%

VAG NA
I NFLAMMATI ON CHRONI C

UTERUS 1
HYDROVETRA
I NFLAMVATI ON
I NFLAMVATI ON ACUTE SUPPURATI VE 1

UTERUS/ ENDOVETRI UM 15
CYST

27 (56%

1
1

2
2

26

23 (6%
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TABLE D2 FEMALE M CE: NONTUMOR PATHOLOGY ( CONT.)

CONTROL LOW DOSE H GH DOSE

UTERUS/ ENDOVETRI UM ( CONT. )
HYPERPLASI A 1
HYPERPLASI A CYSTI C 15 25 12
FALLOPI AN TUBE 1
DI LATATI ON 1
OVARY 4 2
CYST 2 2 1
FOLLI CULAR CYST 1 2
HEMORRHAGE 1
ATROPHY 2
ANG ECTASI S 1
NERVOUS SYSTEM
NONE
MJSCULOSKELETAL SYSTEM
NONE
SPECI AL SENSE ORGANS
NONE
ALL OTHER SYSTEMS 2 (4%
PLEURA 2
| NFLAMVATI ON ACUTE 2
NO LESI ON REPORTED

AUTOLYSI S/ NO NECROPSY PERFORVED 2 2
ANl MAL DI SPCSI TI ON SUMVARY
ANI MALS LEFT | N STUDY 20 50 50
NATURAL DEATH* 9 27 36
MORI BUND SACRI FI CE 1 1
SCHEDULED SACRI FI CE
ACCI DENTALLY KI LLED
TERM NAL SACRI FI CE 11 22 13

* | NCLUDES AUTOLYZED ANI MALS

e SYSTEM PERCENTAGES ARE BASED ON NUMBER OF ANI MALS NECROPSI ED.
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