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-~ . and rumor incidence.

~

No groups of male or female mice dosed with trichlorofluoromethane had significantly
increased tumor incidences relative to their respective control groups.

Under the conditions of this bioassay, trichlorofluorcmethane was not carcinogznic to
male or female B6C3F1 mice. The results of the bicassay of Osborne-Mendel rats are
not conclusive because inadequate numbers of rats survived long enough to be at .isk

from late-deveioping tumors.

AT

R T AR SN 1 T T s e

B

‘{{.1

i

i !
¢ f
Ei - - . L — —

toogogea- o -




i6389

&fk*i e e R A e T e e e T e g e e gy e T AR
- 2
; -~
CEL
¢
o
£ - -— - - - -
i;
E
BIOASSAY OF
TRICHLOROFLUOROME THANE :
}
FOR POSSIBLE CARCINOGENICITY
Carcinogenesis Testing Program
Division of Cancer Cause ar? Prevention
National Cancer Institute
National Institutes of Health
Bethesda, Maryland 20014
3
]
5% " U.S. DE‘I'AR‘THENT.OF HEALTY, EDUCATION, AND WELFARE
ﬁg Public Health Service
;ﬁ National Institutes of Health
i
I
ek DHEW Publication No. (NIH) 76-1356
¢
£
%
Eﬁ
i
22
4
\N
‘\_ ..
™, N 7 Fs
\ ! o

i

e Y §

¥

VLR

TR AR T

s e




o g At 5 et i e et

N|

(IEH U LA

REPORT ON THE BIOASSAY OF TRICHLOROFLUOROMETHANE
FOR POSSIBLE CARCINOGENICITY

CARCINOGENESIS TESTING PROGRAM
DIVISION OF CANCER CAUSE AND PREVENTION
NATIONAL CANCER INSTJTUTE, NATIONAL INSTITUTES OF HEALTH

FOREWORD: This report presents the results of the bicassay of tri-
chlorofluoromethane conducted for the Carcinogenesis Testing Program,
Division of Cancer Cause and Prevention, National Cancer Institute
(NCI), National Institutes of Health, Bethesda, Maryland. This is
one of a series of experiments designed to determine whether selected
chemicals have the capacity to produce cancer in animals. Negative
results, in which the test animals do not have a sienificantly
greater incidence of cancer than control animals, do not necesssarily
mean the test chemical is not a carcinogen because thz experiments
are conducted under a limited set of circumstan:es. Posgitive results
demonstrate that the test chemical is carcinocgenic for animals under
the conditions of the test and indicate a potential risk to man. The
actual determination of the risk to man from arimal carcinogens re-
quires a wider analysis.

CONTRIBUTOR3: This bioassay of trichlorofluoromethane was conducted
by Hazleton Latoratories America, Inc., Vienna, Virginia, initially
under direct contract to the NCI and currently under a subcontract to
Tracor Jitco, Inc., prime contractor for the NCI Carcinogenesis Test-
ing Program.

The experimental design was determined by-the NCI Project 0ffi-
cers, Dr. J. H. Weisburger (1,2) and Dr. E. K. Weisburger (1). The
principal investigators for the contract were Dr. M. B, Powers (3),
Dr. R. W. Voelker (3), Dr. W. A. Olson (3,4) and Dr. W, M. Weather-
koltz (3). Chemical analysij; was performed by Dr. C. L. Guyton
(3,5) and the analytical results were reviewed by Dr. N, Zimmerman
(6); the tecini:al supervisor of animal treatment and observation
was Ms. K. J. Petrovics (3). '

" stopatiaologic examinations were performed by Dr. D. R. Patter-
son (3) and reviewed by Dr. R. W. Voelker (3) at the Hazleton Labo-
ratories America, Inc., and the diagnoses included in this report
represent the interpretation of these pathologists. Histopathology
findings and reports were reviewed by Dr. R. L. Schueler (7).

Compilation of individval arnimal survival, pathology, and sum-
mary tables was performed by EG&G Mason Rescarch Institute (8); the
statistical analysis was performed by Mr. W, W. Belew (6) and Dr. J.
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R. Joiner (7), using methods’ selected for the Bioassay Program by Dr.
J. J. Gart (9).

This report was prezpared at METREK, a Division of The MITRE Cor-
poration (6) under the c¢irection of the NCI. Those responsible for
this report at METREK are the project coordinator, Dr. L. W. Thcmas
(6), the task leader, Dr. M. R. Kornreich (6), the senior biclogist,
Ms. P, Walker (6), and the technical editor, Ms. P. A, Miller (6).
The final report was reviewed by members of the participating organi-
zations.

The statisticol analysis was reviewed by members of the Mathe-
matical Statistics and Appiied Xs-hematics Section of the NCI: Dr.
J. J. Gart (9), Mr. {, Nam (9), Dr. H. M. Pettigrew (9), and Dr. R.
E. Tarone (9).

The following other scientists at the National Cancer Institute
were respontible for evaluating the bioassay experiment, interpreting
the results, and reporting the findings: Dr. K. C. Chu (1}, Dr, C.
Cueto, Jr. (1), Dr. J. F. Douglas (1), Dr. D. G. Goodman (i), Dr. R.
A. Griesemer (1), Dr. H. A. Milman ¢{1), Dr. T. W. Crme (1), Dr. R. A.
Squire {1,10), Dr. J. M, Ward (1), and Dr. C. E. Whitmire (1).

1. Carcinogenesis Testing Progreawm, Diviszion of Cancer Cause and
Prevention, National Cancer Inscitute, National Institutes of
Health, Bethesda, Maryland.

2. Now with the Naylor Dana Institute for Disease Prevention, Ameri-
can Health Foundation, Hammon Houge Road, Valhalla, New fork.

3. Hazleton Laboratories America, Inc., 9200 Leesburg Turnpike,
Vienna, Virginia.

4, Now with the Center for Regulatory Services, 2347 Paddock Lane,
Leston, Virginia.

5. Now with Rhodia, Inc., 23 Belmont Drive, Somerset, New Jersey.

6. The MITRE Corporation, METREK D1v131on, 1820 Dolley Madison
Boulevard, Mclean, Virginia.

7. Tracor Jitco, Inc., 1776 East Jefferson Street, Rockville,
Maryland.

t. EG&G Masor. Research Institute, 1530 East Jefieraon Street,
Rockville, Marylarnd.
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9. Mathematical Statistics and Applied Mathemetics Sactioa, Biometry
Branch, Field Studies and Statistics Program, Division of Cancer
Cause and Prevention, National Cancer Institute, National Insti-
tutes of Health, Bethesda, Maryland.

10. Now with the Division of Comparetive Medicine, Johns Hopkins
University, School of Medicine, Traylor Building, Baltimore,
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SUMMARY

Th2 bioassay of technical-grade trichlorofluoromrthane for pos-
sible carcinogenicity was conducted using Osborne-Mendel ra:s and
B6C3F! mice. Trichlorcfluoromethane in corr oil was administered by
gavage, at either of two dosages, to groups of 50 msle and 50 female
animals of each species, 5 days a week, over a period cof 78 weeks.
The time-weighted average high and low dosages of trichlorofluorome~
thane in the chronic bioassay were, respectively, 977 and 488 mg/kg/
day for male rats, 1977 and 538 mg/kg/day for female rats, and 3925
and 1962 mg/kg/day for mice of both sexes. After the 78-week dosing
periol, rats were observed for an additional pariod of up to 33 weeks
and mice were obgserved for an additional period of up to 13 weeks.

For each species, 70 animals of each sex were placed on test as
vehicle controls., These animals were gavaged with corn oil at the
same times that dosed animals were gavaged with trichlorofluorome-
~hane. Twenty animals of each sex were placed on test as untreated
controls for each species. These animals were not g~vaged.

A higi rate of early deaths occurred among male. and female rats
in this bioaseay. An insufficient number of rats of either gex sur-
vived long er ;ugh to be at risk from late-developing tuwors. Sur-
vival of wmice was adequate for meaningful statistical analysis of
late-developing tumors.

Results c¢cf a time-adjusted statistical analysis of tumor inci-:
dence in rats indicatad no significant positive agssociations between
admiristration of trichlorofluoromethane and tumsr incidence.

No groups of male or female mice dosed with trichlorofluorome-
thane had significantly increased tumor incidences relative to their
respective con*rol groups.

The results of the bioassay of trichlorofluoromethane in Osborne-

Mendel rats for poseible carcinogenicity are not conclusive because
inadequate numbers of rats survived long e:xcugh to be at risk from
late-developing tumors. Under the conditions of this bioassay,
trichlorofluoromethane was not carcinogenic to male or female BEC3Fl
mize.
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1. TINTRODUCTION

Trichlorofluoromethane (NCI No. C04637), a widely used haloczrbon
aerosol propellant and refrigerant, was selected for bioassay by the
National Cancer Institute because of the vide;pread exposure to this
corpound resulting from the indiscriminate use of aerosol sprays, and
the well-documented hepatoéarcinogenicity of the structurally analo-
gous compound, carbon tetrachloride (International Agency for Research
on Cancer, 1972).

The Chemical Abstracts Sarvice (CAS) Ninth Collective Index (1977)

name for this compound is trichlorofluoromethane.* It is also called
trichloromonofluoromethane; fluérotrichloromethane; fluorocarbon 11;~
propellani 11; Freon lfgk Arcfon ll@% and Frigen 962
Trichlorofluoromethane is used as a low-pressure propellant and.
solvent in'a wide variety of aerosol products, such as hair sprays,
deodorants, and othef cosmetic goods; external medicinals; house and.
garden pesticidés; clesuers and/or_disinfectaﬁts; spray paints; and
floor and furniture polishes (Be:ej and Aviado, 1975; Gosselin et al.,
1976). The propellant in such products usually constitutes 70 percent
or more of the contents of tﬁe can (Crossland, 1974). As recently as
1976, trichleorofluoromethane was the most widely used aerosol propel-
lant (Gosselin et al., 1976); however, the recent publication of theu-

ries which suggest that depletion of the Earth's stratbspheric ozone

* .
The CAS registry number is 75-69-4.
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layer may result from the phctolytic dissociation of chlozrofluorome-
thanes (e.g., Molina and Rowland, 1974) has aroused public sentiment
against aerosol products which contain trichlorofluoromethane or

its congeners, and sales of such products have drasticaily declined

(Chewical and Engineering News, 1977).

Trichiorofluoromethane is also ugsed to & substantial degree in
refrigeration equipment reyuiring a refrigerant that is effective at

negative pressures (Chemical Marketing Reperter, 1975; Windholz,

'1976), and in smaller quantities as a blowing agent for polymeric
foams, and as an active component of liquid-type fire extinguishers

(Chemical Marketing Reporter, 1975; Gosselin et al., 1970).

In 1975, U.S. production and sales of trichlorofluoromettane were
269,611,000 and 253,756,000 pounds, respectively (U.S. International
Trade Commi?sion, 1977). The 1972 world production rate for this
compoﬁnd wag about‘0.3 megaton per year (Molina and Rowland, 1974).
Propgsed action sy_thtee federal agencies--the Environmental Protec-
tion Agency, Food and Drug Administratior, and Consumer Product Safety
Commisgion-~-to phase.oﬁt all nonegsential uses of cﬁldrofluorocarbons

as propellants by April 15, 1979 (Chemical Regulation Reporter, 1977)

is expected to significantly reduce production and sales of trichloro-

fluoromethane,

The apparent global contamination of the biosphere by fluorocar-

bons (Molina and Rowland, 1974) has resulted in universal exposure to .

low levels of trichlorofluoromethane. Measurable concentrations of

‘3 —a—
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the compound have been found throughout the iropoaphere: 124 to 403
parts per trillion (ppt) in Washington State (Grimsrud and Rasmussen,
1975); 80 to 2200 ppt in the Los Angeles Basin (Simmonds et al.,
1974); 10 to'léo PPt in southwest Ireland (Lovelock, 1971); and 38 to
80 ppt over the Atlantic Ocean (from Antarctica to the United Kingdom)
(Lovelock et al., 1973). Inlthe latter study, trichlorofluoromethanz:
was also detected in samples of seawater taken from corresponding lo-
cations in the Atlantic. Concentrations of the comﬁound ranged from
20 to 70 ppt (Lovelock et al., 1973).

Users of aercsol sprays and workers at facilities which produce
or use trichlorofluoromethane are exposed, by both inhalation and
dermal contact, to concentrations of the compouud that are consider-
ably higher ghan ambientAlevels. Dermal contact is presumably
unavoidable when using cosmetic or medicinal sprays. Vapor concen-
trations may reach 400 parts per million during normal use of aerosol
sprays (Crosgland, 1974) and vapor concentrations which are signifi-
cantly higher than ambient trichlovofluoromethane levels are routiaely’
found in hones ana public buildings, and in or near factories at which
the compound is used. Hester et al; (1974 measured fluorocarbon
levels_in samples of air taken from homes in'the Los Angeles ares and

found concentrations of trichlorofluoromethane as high as 12 parts per

. billion (ppb) in two of ten homes. In one instance, this was 67 times

higher than levels in outdoor samples collected at the same location at

approximately the same time. Concentrations of trichlorofluoromethane
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found in public buildings and eround factorieq were also high: 12
ppb in a drug store; 10 ppb in a supermarket; 50 ppb in a beauty shop;
4.1 ppb in a hospital; 8.1} ppB near the storage area of a cosmetics
plant (outdoors); and 42 ppb ﬁt a distance of 25 yards from a poly-
urethane plant (Hester et al., 1974). Elevated vapor levels in places
other than factories are not necessarily solely attributable to aero-
sol use; a substantial portion may also be Jue to leakage from refrig-
eratioa equipment,

Deliberate inhalation of aerosci propellants for the purpose of

inducing a euphoric mental state vesults in exposure to very high

" concentrations of trichlorofluoromethane (Polkis, 1975).

Regulatory action to phase out chlorofluorocarbon prépellant
uses would reduce the potential for human exposure to high concentra-
tions of trichlorofluoromethane; however, the compound is relatively
stable and atmospheric concentrations would only decline slowly ove;

a period of 10 years or more (Chemical Regulation Reporter, 1977),

Essential items excluded from the ban would include aerosol bronchio-
dilators for the treatment of asthma, cbntraceptive vaginal foams,
cftology fiiativés, a mine safety warning device, release agentc for
certain plastic molds, and some flying insect sprays used on airplanes

and in commercial food-handiiug areas (Chemical Regulation Reporter,

1977).

B A R b DR R S S a5

ST

. RV B K, W VT

SRR A Y I




The Freonéﬁ>were originally considered to have a low degrce of
ioxicity in humans; however, numerous recent accounts of spontaneous
deaths among persons vho deliberately inhaled aerosol propellants
for their narcotic effect has prompted new concern over ihe toxic
effects of the fluorochloromethanes (Crossland, 1374; Polkis, 1975).
These deaths are thought to be an example of the "sudden death"
syndrome which has been associated with many deaths among workers in
the chemical industry since the turn of the century (Crossland, 1974).
These compounds apparently sensitize ihe heart to epiﬁephrine, result-
ing in severe cardiac arrhythmias and often death. Of the Freonsc%
trichlorofluoromethans has been shown to have the highest degree of
cardiotoxicity in monteys and other animals (Aviado, 1975; Gosselin
et al., 1976); however, similar human studies are not feasible. An
anestnetic c¢r narcotic effect of Freonég in humans is reported to
occur at levels of 4 percent by volume in air, and exposed workers
have experienced fainting snd dizziness (Crossland, 1974).,

Itichldfafluoroﬁethune showed no indication of carcinogenic or
tumorigenic activity in 45 ICR/Ha Swiss mice of both sexes following

neonatal injections of 0.1 m' on days 14 and 21 (Epstein et al.,

1967).
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II. MATERIALS AND METHODS

[V B

A. Chemicale

I A7 SRR e

One batch of technical-grade trichlorofluoromethane (Figure 1)
was purchased from Allied Chemical Compsny aud analyzed by Hazleton
Laboratories America, Inc., Vienna, Virginia. The purchased chemical
was initially determined to be greater thau 95 percent trichlorofluo-
romethane, using total-area analysis gas-liquid chromatography (GLC).
Five small peaks were present in addition to the trichlorofluorome- . '
thane peak. When the material was assayed using the internal stan-
dard GLC method, purity was indicated to be approximately 97 percent.

A second purity determina*tion was conducted approximately 2 years
, after the first to establish the stability of the trichlorofluorome-

thane. GLC results were similar to those obtained in the initial anal-

ysis, indicating little or no i!~composition.
; Throughout this report the tera tricnloroflucrometliane is used to
i represent this technical-grade material.

B. Posage Preparation

Fresh solutions of trichlorofluoromethane in Duke'ﬁqacorn oil
(S. F. Sauer Company, Richmond, Vi:ginia) were prepared weckiy, sealed
and gtored in dark bottles at 1°C, Ea:ch time the solution was used, a
. . slight excess was poured into a narrow-necked flask. The stock bottle
vas immediately resealed and returred to the refrigerator. During all

transfers the flask was immersed in an ice bath, The concentrations
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FIGURE 1
CHEMICAL STRUCTURE OF TRICHLORO FLUOROMETHANE
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of trichlorofluoromethane in corn oil were 37.5 to 42.5 percent for
rats and 20 to 40 percent for micc.
C. Animals

Tvo Qnimals species, rats and mice, were used in the carcinogeni-
city bioassay. The Osborne-Mendel rat was selected on the basis of a
comparative study of the tumorigenic responsiveness to carbon tetra-
thoride cf five different strains of rats (Reuber and Glover, 1970).
The B6C3Fl mouse was selected because it has been used by the NCI for
carcinogenesis bioassays and has proved satisfactory in this capacity.

Rats and mice of both sexes were obtained through contracts with
E the Division of Cancer Treatment, National Cancer Institute. The
Csborne-Mendel rats were procured from the Battelle Mexorial Insti-
tuie,AColumbus, Ohio, and the B6C3F! mice were obtained from the
Charles River B;eeding Laboratories, Inc., Wilmington, Massachusetts.
Upon receipt; animals were quarantined for at least 10 dsvs, observed
for visible signs of disease or parasites, and 2ssigned to the various
dosed and control groups.

D. Animal Maintenance

All animals were housed by species in temperature- and humidity-
controlled rooms. The temperature range was 20° to 24°C and the
relative humidity was maintained between 45 and 55 percent. The air

conditioning system provided filtered air at a rate of 12 complete

changes of room air per nour. Fluorescent lighting was provided on

a 12-hour-daiiy cycle,
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The rate were individually hcused in suspended galvﬁnized-steel

wire-mesh cages with perforated floors. The mice were housed by sex

in groups of 10 in solid-bottom polypropylene cecges equipped with

filter tops. Sanitized cages with fresh bedding (Sanichip#ﬁi Pine-~

wood Sawdust Company, Moonachie, New Jersey) were provided once each
week for mice. Rats received sanitized cages with no bedding with

the same frequency. Food hoppers were changed and heat-sterilized

once a week for the first 10 weeks and once a month thereafter.
Fresh heat-sterilized glass water bottles and sipper tubes wefe pro-
vided three times a week. Food (Wayne Lab-Blox  meal, Allied Mills,
Inc., Chicago, Illinois) and water were available ad libitum. |
The rats dosed with trichlorufluoromethane and the untreated

. . *
controls were housed in the same room with other rats intubated with

methylchloroform (71-55-6) and chloropicrin (76~06-2). The vehicle

control rats were housed with other rats intubated with 1,2~dichloro-

ethane (107-06-2); 1,l-dichloroethane (75-34-3); and carbon disu!fide

(75'15-0)0

All mice in the trichlorofluoromethane study, including con-
trols, were housed in the same room as other mice intubated with
1,1,2,2-tetrachloroethane (79-34-5); chloroform (67-66-3); allyl

chloride (107-05-1); chloropicrin (76-06-2); dibromochloropropane

* 3 .
CAS registry numbers are given in parentheses.
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- (96-12-8); 1,2~dibromoethane (106-93~4); 1,2-dichloroethane (107-

06-2); 1,l-dichloroethane (75-34-3); trichloroethylene (79-01-6);

3-sulfolene (77-79-2); iodoform (75-47~8); methylchloroform (71-55-
6); 1,1,2-trichloroethane (79-00-5); tetrachlorcethylene (127-18-4);
carbon disulfide (75-15-C); hexazhloroethane (67-72-1); and carbon
tetrachloride (56-23-5),

E. Gasgtric Intubation

Intubation was éerformed for five consecutive days per week ua
a mg/kg body weight basis utilizing‘:he most recently observed grcup
mean boay weight as a guide for detezﬁining the dose. Mean body
weights for each group were recorded at weekly interveals for the
first 10 weeks and at monthiy intervals‘thereafter. All animals of
one .sex within a treated group received the same dcse, Animals were
gavaged witﬁ test solutions under a hood toﬂminimize extraneous ex-
poshre of other aniwals and laboratory personnel to the chemical,

F. Selection of Initial Dose Levels

In order to estimate the maxinum tolerated dosages of trichloro-
)

fluoromethane for administration to tr-ated animals in the chroni~n

R

studies, subchronic toxicity tests vere conducted with both rats and
mice., / imals of each.species wece disrributed among 2ix groups,
each consisting of five males and five females. Intubation was per-
formed 5 days per week for 6 weeks, followed by a 2-week observafion
period to detert any deiéyed toxicity. Trichlorofiuoromethane dis-

solved in nrn oil was introduced by gavage to five of the six rat
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groups and five of the six mouse éroups at dosages of 1000, 1780,
3160, 5620, and 10,000 mg/kg/day. The sixth zroup of each species
served as a vehicle control group, receiving only corn oil.

A dosage inducing no mortality and resulting in a depression
in mean group tody weight of approximately 20 percent relative to
controls was selected as the initial high dose. When weight gain
criteria Qere not applicable, mortality data alone were utilized.

At least one death was recorded for all the male rat groups re-
ceiviﬁg 1780 mg/kg/day or greater and for all the female rat groups
receiving 3160 mg/kg/day or greater. Mean group body weigat deprés-
sion was 26 percent in males receiving 1000 mg/kg/ﬂay while females
receiving this same dosage gained 12 percent more weight than con-
trols. At a level of 1780 mg/kg/day mean body weight depression was
11 percent in females. The initial high dosages selected for male
and female rats in the chrcnic bioassay were 850 and 1500 mg/kg/day.

There was no mean group body weight deétession when males re-
ceiving 5620 mg/kg/day or less or females receiving 3160 mg/kg/day
or less were compared to contfols. Thére were deaths in maie groups
treated with 5620 wg/kg/day or more and in female groups treated with
3160 mg/ kg/day or more., The initial high dosage selecfed for male
and female mice in the chronic bioassay was 3160 mg/kg/day.

G. Experimental Desgign

The experimental design parameters for the chronic bioassay (spe-

cies, sex, group size, dosages administered, duration of treated and

11
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untreated observation periods, and time-weighted average dcsages) are

summarized in Tebles 1 and 2.

The untreated control and treated rats were all approximately
6 weeks old when the biocassay was in ..ated and they all shared the
same median date of birth. The vehicle control rats rere approxi-
mately 7 weeks old when they were first intubated and that was
approximately 7 months prior to initiation of the trichlorofluoro-
methane chronic biocassay. The initial dosages utilized for male
rats were 850 and 425 mg/kg/day and ror female rats were 1500 and 750

mg/kg/day. Throughout this report the male rats initially receiving

A R o O S AR 5. O R i T e BRI ST S

850 mg/kg/day and the female rats initizlly receiving 1500 mg/kg/day

are referred to as the high dose groups, while the male rats initially
receiving 425 mg/kg/day and the female rats initiallv receiving 750

mg/kg/day are referred to as the low dose grouups. Alter 12 weeks the

' dosages for male rats were increased and for female rats were decreased

to high and low levels of 1000 and 500 mg/kg/day, respectively. These

dosages were maintained for the remainder of the 72-week intubation

period, after which there was an additional observation period of up

fom

toe 33 weeks.
The vehicle control and trested mice were all approximately 5

weeks old when the bioassay was initiated and they all sharéd the

same median date of birth, The untreated control rats were aporoxi-
mately 3 weeks old when the other animals were first intubated. The

initial dosages utilized for both male and female mice were 3160 and
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TABLE 1
DESIGN SUMMARY FOR OSBCRNE-MENDEL RATS i
TRICELOROFLUOROMETHANE GAVAGE EXPERIMENT
INITIAL  TRICHLORO- OBSERVATION PERIOD  TIME-WEIGHTED
CROUP  FLUORGMETHANE TREATED UNTREATED AVERAGE
S1ZE DOSAGE® (WEERS) _(WEEKS) DOSAGE” :
MALE .
— . §
UNTREATED CONTROL 20 0 ) 99 0 f
— ;
VEKICLE CONTROL 20 0 78 32 0 |
}
LOW DOSE 50 425 12 488 :
500 66 .
J 8 :
HIGH DOSE 50 850 12 977 “
1000 66
0 32 ‘
- i
FEMALE
. i
UNTREATED CONTROL 20 0 0 111 0 !
VEHICLE CONTROL 20 0 78 32 0
LOW DOSE 50 750 12 532 :
500 66 :
; 0 33 i
. . ;-
; HIGH DOSE 50 1500 12 1077 f
1000 66
0 A 33

aDoaages, given in mg/kg body weight, were administered by gavage 5 consencu-
tive days per week.

% (dosage X weeks receivad)

bTime—weighted'average dosage =

¥ (weeks receiving chcmical)




TABLE 2

DESIGN SUMMARY FOR B6C3F1 MICE
TRICHL.OROFLUOROMETHANE GAVAGE EXPERIMENT

6389

INITIAL  TRICHLORO- OBSERVATIGN PERIOD TIME-WEIGHTED
GROUP ° FLUOROMETHANE  TREATED UNTREATED AVERACE
SIZE DOSAGE® (WEEKS)  (WEEKS) DOSAGED
MALE
UNTREATED CONTPOL 20 0 0 91 0
VEHICLE CONTROL 20 0 78 .13 0
LOW DOSE 50 1580 7 1962
2000 71
0 13
HIGH DOSE 49 3160 7 3925
4000 71
0 13
TEMALE
UNTREATED CONTROL 20 0 0 91 0
VEHICLE CONTROL 20 0 78 13 0
LOW DOSE 50 1580 7 1962
2000 71
0 13
HIGH DOSE 50 3160 7 3925
4000 71
0 13

a . . .
Dosages, given in mg/kg body weight,
utive days per week,

bTime-weighted average dcsage =

were administered by gavage 5 cornsec-

T (dosage X weeks received)

14

T (weeks receiving chemical)
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1580 mg/kg/day. Tarcughout this report those mice initially regeiv-
ing the former dosage are referred to as the high dose groups, while
those mice initially receiving t%e latter dosage are referred to as
the low dose groups. In weex 8, high and low dosages were increased
to 4000 and 2000 mg/kg/day, respectively. These dosages were main-
tained for the remainder of the 78-week intubation period, after
which.the;e was an additional observatiog period of 13 weeks,

The un®reated controls received no trichlorofluoromethane or
corn oil, while the vehicle controls were intubated witli corn oil.

H. Clinical and Histopathologic Examinations

Animals were weighed immediately prior to initiation of the
experiment. Body weights, food consumption, and data concerning
appearance, behavior, signs of toxic effects, and incidence, size,
and location of tissue masses were recorduvd at weekly intervals for
the first 10 weeks snd at monthly intervals thereafter. From the
first day, all animals vere inspected daily for mortality. The pres-
ence of tissue masses was determined by observation and palpation of
each animal.

A necropsy was performed on each animal regardless of whether it
died, was killed when moribund, or was sacrificed at the end of che
bioassay. The animals were euthanized by exsanguination under sﬁdium
pentobarbital anesthesia, and were immediately necropsied. The histo-

pathologic examination consisted of gross and wicroscopic examination

15

= o e s




S0 6889

of major tissues, organs, or gross lesions teken from sacrificed ani-

mals and, whenever possible, from animals found dead.

Slides were prepared from the following tissues: brain, pituitary,

adrenal, thyroid, parathyroid, trachea, esophagus, thymus, salivary

gland. lymph nodes (mesencteric and cervical), heart, nasal passages,

)
TR R P S SRR S, s N A T DA O VLA M

g . . . . . . :
3 lung, spleen, liver, kidney, stomach, small intestine, large intestine, |
g ;
H pancreas, urinary bladder, prostate or uterus, seminal vesicles and
{2, . t
B . . ‘s R . . . ;

¥ testis with epididymis or ovary, skin with mammary gland, muscle, i
ik B H 4

)

£y - K
%. nerve, bone marrow, and tissue masses. :
5, Tissues for which slides were prepared were preserved in 10 per- ;
o cent buffered formalin, embedded in paraffin, sectioned, and stained ;
¥ with hematoxylin and eosin prior to microscopic examination. An

occasional section was subjected to special staining techniques for : 3
more definitive diagnosis.
A few tissues were not examined for some animals, particularly 3

for those that died early. Also, some animals were missing, canni-

P St At o SRR G 5

balized, or judged to be in such an advanced state of autolysis as to

~ et
S

o

t preclude histopathologic interpretation. Thus, the number of animals i ]

v i

5, . '

%_ for which particular organs, tissues, or lesions were examined micro- . ]

<! ) ]
) 1

.1 - . . ¢ i

i scopically varies and does not necessarily represent the number of , 3

animals that were placed on éxperiment in each group.

1. Data Recording and Statistical Analyses ; 4

R e IR o

Pertinent data n this experiment have becen recorded in an auto-

matic data processin; system, the Carcinogenesis Bioassay Nata System :

16 4
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(Linhart et al., 1974). The data elements include descriptive infor-

mation on the chemicals, aninals, experimental design, clinical ob-
aerv#tions, survival, body weight, and individual pathologic results,
as recommended by the International Union Against Cancer (Berenblum,
1969). Data tables were generated for verification of dat» transcrip-
tion and for statistical review.

~ These data were analyzed using the statistical techniques

described in this section. Those analyses of the experimenial results

that bear on the possibility of carcinogenicity are discussed in the
statistical narrative sections.

Probabilities of survival were estimated by the product-limit
procedure of Kaplan and Meier (1958) ard are presented in this report
in the form of graphs. Animals were statistically censored as of the
time that they died of other than natural causes or were found to be
missing; animals dying from natural causes were not.statistically
censored. Statistical analyses for a possible dose-reléted effect
on survival used the method of Cox (1972) when testing tw> groups for

equality and used Tarone's (1975) extensions of Cox's methods when

testing a dose~related trend. One-tailed P--values have been reported

for all tests except the departure from linearity test, which is only
reported when its two-tailed P-value is less than 0.05. -

The incidence of neoplastic or ncnneoplastic lesions has been
given as the ratio'of the number of animals bearing such lesions at a

specific anatomic site (numerator) to the unumber of animals in which

17
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that site was examiﬁed (denominator). In most instances, the denomi-
nators includgd only thése animals for which that site was examined
histologically. However, when macroscopic examination was required
to detect lesions prior to histologic sampling (e.g., skin or mammary
tumors), or when lesions could have appeared at multiple sites (e.g.,
lymphomas), the denominators consist of the numbers of animals necrop-
sied.

The purpose of the statistical analyses of tumor incidence is to
determine whether animals receiving tiie test chemical developed a sig-
rificantly higher proportion of tumors then did the control animals.

As a part of these analyséa, the ong-tailed Fisher exact test (Cox,

1970, pp. 48-52) was used to compare the tumor incidence of a control

group to that of a group of treated animals at each dose level. When

results for a number of treated groups, k, are compared simultaneously
with those for a control group, a correction to ensure an overall

significance levei of 0.05 may be made, The Bonferroni inequality

(Miller, 1965, pp. 6-10) requires that the P-value for any comparison
be less than or equal to 0.05/k. In cases where this correction was
ugsed, it is discussed ig,the narrative section. It is not, howevef,
presented in the tébles, vhere the Fisher exact P-values are shown.

The Cochran-Armitage test for linear trend in oroportions, with

continuity correction (Armitage, 1971, pp. 362-365), was also used

wnen appropriate. Under the assumption of a linear trend, this test

iy

determined if the siope of the dose-response curve is different from

18




zero at the one-tailed 0.05 level of significance. Unless otherwise

noted,-the direction of the significant trend was a positive dose re-
lationship. This Qethod also provides a two-tailed test of departure
from linear trend.

A time-adjusted analysis was applied when numerous early deaths
resulted from causes that were not associated with the formation of
tumors. In this analysis, decths that occurred before the first
tumor was observed were excluded by basing the statistical tests on
animals that survived at least 52 weeks, unless a tumor was found at
the anatomic site of interest before week 52. When such an early
tumor was found, comparisons were based exclusively on animals that
survived at least as long as the animal in which the first tumor was
found. Once this reduced set of data was obtained, the standard pro-
cedures for analyses of the incidence of tumors (Fisher exact tests,
Cochran-Armitage tests, etc.) were followed.

When appropriate, life-table methods were vsed tu analyze the
incidence of tumors. Curves of the proportions surviving without an
cbserved -tumor were computed as in Saffiotti et al. (1972). The week
during which animals died naturally or were sacrificed was entered as
the time point of tumor observation. Cox's methods of comparingf
these curves were used for two groups; Tarone'; extension to testing
for linear trend wasiﬁsed for three groups. The statistical tests for
the incidence of tumors which used life-table methods were one-tailed

and, unless otherwise noted, in the direction of a go8itive dose

19

b S

i st

PRI




JROSRY

relationship. Significant departures from linearity (P < 0.05, two-
tailed test) were also .noted.

The approxima%e 95 percent confidence interval for the relative
risk of each dosed group compared to its control was calculated from
the exact interval on the odds ratio (Gart, 1971). The relative risk
is defined as pt/pc where P, is the true binomial probability of the

incidence of a spécific type of tumor in a treated group of animals

- and P, is the true probability of the spontaneous incidence of the

same type of tumor in a control group. The hypothesis of equality
between the true proportion of a specific tumor in a treated group
and the proportion in a control group corresponds 0 a relative risk
of unity. Values in excess of unity represent the condition of a
larger proportion in the treated group than in the control. |
The lower and upper limits of the confidence interval of the
relative risk have been included in the tables of statistical analy-
ses. The interpretation of the limits is that in approximately 95
percent of a large number cf identical experiments, the true ratio
of the risk in a treated group of animals to that in a coatrol group
would be within the interval calculated from the experiment. When
the lower limit of the confidence interval is greater than one, it
can be inferred that a statistically significant result (a P < 0.025
one-tailed test when the control incidence is not zero, P < 0.050
when the control incidence is zerc) has occurred. When the lower

limit is less than unity but the upper limit is greater than unity,

20
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the lower limit indicates the absence of a significant result while
the upper limit indicates that there is a theoretical possibility
of the induction of tumors by the test chemical which could not be

detected uader the conditions of this test.

21
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IIT. CHRCKRIC TESTING RESULTS: RATS

A. Body Weights and Clinicai Observations

do distinct compound-related mean body weight depression was
apyor.rent whan trichlorofluofomethané-tteateé male and female rats
were compared with untr:zated controls; but vehicle control rats con-
sistently gaincd more weight than dosed rats (Figure 2). Fluctua-
tions in the.growth curve may be due to mortality; as the size of the
group diminishes, the mean body weight may be subject to wide varia-
tiona.

A decline in survival was observed in the trected groups during
the first year of the study. Apparent compound-related deaths were
noted as early as week 4 in the high dose females, increasing gradu-
ally in both sexes and at both dosages as the study progressed. Sur-
vival continued to decline during the second year, but at a comparable
rate for all groups, including the controls.

Beginning with the first week of compound administration, a few
rats at both dose levels started to show a hunched appearance and oc-
casional labored respiration. These signs were obsérved with greater
frequency in the treated groups than in the conftrols through week 30
but were noted at comparabie rates in treated and control rats during
the remainder of the bioassay. Chronic respiratory disease charac-
terized by wheezing, nasal discharge and/or iabored respiration were
odbgerved at a slight to moderste incidence during the first year and

at a high incidence in all groups during the second year. Clinical

22
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signs usually associated with aging were observed at a similar rate

in the controi and treated rats. These signs included aloéec;a; sores
on the tail and other parts of the body, discolored fur, bloating,
pale appeararce, and palpable nodules. |

B. Survival

The estimated probabilities of survival for male and female rats

- in the control and trichlorofluoromethane-dosed groups are shown in

Figure 3.

For male rats the Tarone test for positive association hztween
increased dosage and accelerated mortality was significant (p <
0.001) when the dosed groups were compateé to the vehicle control
group. Accelerated mortality was observed ir both the treated and
conttél groups with less than 10 percent of the animals in any group
surviving on test until the end of the study. By week 52 only 30
percent (15/50) of the high dose and 40 percent (20/5C) of the low
dose rats were alive, while all 20 of the vehicle control and 70 per-
cent (14/20) of the untreated control rats were still alive on test.
The number of male rats sucviving long enough to be at risk from
late-developing tumors was inadequate.

For female rats the Tarone test also éhowed a siénificant (p <
0.001) positive association between increased dosage and accelerated
mortality when the dosed groups were comparei to the vehicle control.
As with the males, early mortality was high as only 34 percent (17/50)

of the high dose and 62 percent (31/50) of the low dose compared to

24
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85 percent (17/20) of the vehicle control and all 20 of the untreated
contrcl females were stiil alive on test at week 52. Survival of
female rats was not adequate to perform mcaningful analyses of late-
developing tumors.

C. Pathology

Histopathologic findings on neoplasms in rats :ire summarized in
Appendix A (Tables Al and A2); findings on noancoplastic lesions are
summarized in Appendix C (Tables Cl and C2).

Neoplasms present in the vehicle control and treated groups were
similar histologicaily to those pcesent in untreated control rats or
those which have been observed previously‘in rats of ;imilar strain,
age, and sex. No appreciable difference in the incidence of these
neoplasms was noted between the control and treated rats in this

3tudy.
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Inflammatory, degenerative, and proliferative lesions as seen
in the vehicle control and treated animals were usually simiiar, as
to number and kind, to those naturally occurring lesions found in
aged rats. Chronic‘murine pneumonia occurred in 88 to 100 percent of
% the rats and appeared to be a factor in early mortality. In addition,
pleuritis and pericarditis were seen, primarily in dosed groups.

D. Statistical Analyses of Results

The results of the statictical analyses of tumor incidence in
rats are summarized in Tables 3 and 4. Due to the high early mor-

tality in treated rats of both sexes, many may have died befcre
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they were at risk from late-developing tumors. To compensate for

. this, the analyses performed were based solely upon those rats that

survived at least 52 weeks. The analysis is included for every type .
of malignait tumor in eifhet sex where at least two such tumors were

observed in at least one of the control or trichlorofluoromethane-

dosed groups and where such tumors were observed in at least 5 per-

cent of the gtoup;

Nona of the statistical tests for any sité in rats of either
sex indicated a significant positive association between the adminis-
tration of trichlorofluorémethane and tumor incidence. It must be
noted, however, that the high early mortality. in both sexes precluded
meaningful analyses of late-developiné tumors.

To provide additional insight into the possible carcinogenicity
of this compound, 95 percent confidence intervals on the relative
rigsk heve been estimated and entered in the tables based upon the
observed tumor incidence rates. In all of the intervals shown in
Tables 3 and 4, the value one is included; this indicates the absence
of statistitally significant results. It should also be noted that
all of'the confidence intervals have an upper limit greater than one,
indicating the theoretical possibility of tumor induction in rats by
trichlorofluorometbane that could not be established under the condi-

tions of this test.
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IV. CHRONIC TESTING RESULTS: MICE

h. Body Weights and Clinical Observations

No distinct compound-related mean body weight depression was
apparent when trichlorofluoromethane-treated male and ferale mice

were compared with countrols (Figure 4). Fluctuations in the growth

‘curve may be due to mortality; as the size of the group diminishes,

the mean body weight may be subject to wice variations.

Throughout the study appearance and behavior of the treated
mice were generally comparable with the veh?cle controls. A slight
decline in survival was evident for the high dose groups beginning
in week 18 of the study and continuing through the duration of com-
pound administration. 'Clinical signs usually associated with group-
housing,:particularly in the males, were observed at essentially
comparable frequencies in all groups and included.sores on the body
or extremities, generalized or localized alopecia,‘;ougk or stained
fur, external genital irritation, abdominal Jistension or bloafing,
and swollen areas. Palpable nodules and/or tissue masses were
oba;rved at a slightly greatér frequency in the treated male mice
than in the remaining groupé. Isclated, apparently incidental,
observations included head tilt or circfing in one to three high
do;e female mice during the second year of the study.

B. Survival

The estimated probabilities of survival for male and femaie mice

in the control and trichlorofluoromethane-dosed groups are shown in

Figure 5.
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For male mice the Tarone test for positive association between
increased dosage and accelerated mortality was not sigﬁificant wheu
dosed groups were compargd to the vehicle control. Adequate numbers
of male mice survived to be at risk from late-developing tumors, with
58 percent (29/50) of the high dose, 82 percent (4./50) of the low
dose, 75 percent (15/20) of the vehicle control, and 45 percent
(13/20) of the untreated control mice surviving on test at least 75
weeks.

For female mice the Tarome teet showed a significant (P = 0.009)
positive association betwean increased dosage and accelerated mortal-
ity when dosed groups were compared to the venicle control. Survival
was adequate, however, as 64 percent (32/50) of the high dose, 74 per-
cent (37/50) of the low dose, 90 percent (18/20) of the vehicle con-
trol, and 85 percent (17/20) of the untreated control mice were alive
on test at the termination of the study.

C. Pathology

Histopathologic findings on neoplasms in mice are summarized in
Appendix B (Tables Bl and B2); findings on nonneoplastic lesions are
summarized in Appendix D (Tables D1 and D2).

Hepatocellular carcinoma was the most ccmmonly observed neoplasm
and was diagnosed in 5/19 (26 percent) vehicle control males, 12/50
(24 percent5 low dose males, 10/47 (21 percent) high dose males, 1/19
(5 percent) vehicle control females, %/50 (8 percent) low dose fe-

males, and 2/49 (4 percent) high dose females. The hepatic neoplasms
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occurring in the vehicle control mice were not different in appear-
anée or incidence from those noted in the trichlorofluoromethane-
treated mice. No appreciable difference was noted in the incidence
of other neoplasms between the control aﬁd treated groups.

Inflammatory, degenerative, and proliferative lesions ae-seen
in the control and treated animals were similar in number and kind
to those naturally occurring lesions found in aging B6C3Fl mice.

This histopathologic examination did not provide evidence for
the carcinogenicity of trichlorofiuoromethane in B6C3Fl mice under
the conditions of this bioassay.

D. Statistical Analyses of Results

The results of the statistical analyses of tumor incidence in
mice are summarized in Tables 5 and 6. The analysis is included for
every type of malignaﬁt tumor in either sex where at least two such
tumors were observed in at least one of the countrol or trichloro-
fluoromethane dosed groups and where sﬁch tumors were observed in at
least 5 percent of the group.

None of the statistical tests for any site in mice of either
sex indicated a significant positive association between the admin-
istration of trichlorofluoromethane and tumor incidence. Thua, at
the dose levels used in this experimert there was no convincing evi-
dence that trichlorofluoromethzne was a carcinogen in B6C3Fl mice.

To provide additional insight into the carcinogenicity of this

compound, 95 percent confidence intervals on the relative risk hav
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been estimated and entered in the tables based upon the observed
tumor incidence rates. In all of the intervals shown in Tables 5 and
6, the value one is included; this indicates the absence of statisti-
cally sigrificant results, It should also be noted that all of the
confidence intervals have an upper limit greater than one, indicating

the theoretical possibility of tumor induction in mice by trichloro-

fluoromethane that could not be established under the conditions of

this test.
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V. DISCUSSION

Due to a high rate of early deaths among cate of both sexes, the
nurber of rats at risk from late-developing tumors was not adequate
for conclusions to be based on results of this biocassay. Survival of
mice was gdequate for meaningful statistical analysis of tumor inci-
dence.

In an attempt to compensafe for the large number of early deaths
in the rat bioassay, statistical analyses of tumor incidence in rats
were based on those animals surviving at least 52 weeks. None of
these statistical tests indicated a significant positive association
betwveen administration of trichlorofiuoromethane and tumor incidence.
No unusual tumors were observea during histopathologic examinations
of dosed or éontrol ratg in this bioassay. The fact that vehicle
control rats were placed on test approximately seven months before
dosed rats had no apparent effect on the results of this study.

No significent increase in tumor incidence occurred among mice
dosed with trichlorofluoromethane. No unusual tumors were observed
during ghe histcpathologic examinations of mice in this bioassay.

Negative resuits for carcinogenesis were obtained by Epstein
et al. (1967) in a one-year biocassay of Swiss mice (ICR/Ha) in which
trichlorcfluoromethane solutions (10 percent by volume in tricaprylin)
were injected subc-taneously into the neck of neonatal mice (0.1 ml

into 1- and 7-day old mice, then 0.2 ml into 14~ and 2l-day old mice).
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The results of the bioassay of tricﬁlorofluoromethane in Osborne-
Mendel rats for poseible carcinogenicity are not conclusiQe because
inaZequate numbers of rats survived long enough to be at risk from
late-developing tumors. Under the conditions of this biocassay, tri-

chlorcfluoromethane was not carcinogenic to B6C3r¥l mice.
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APPERDIX A

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN RATS TREATED WITH TRICHLOROFLUOROMETHANE
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ISTLANNLTION, ACUTE 1 2
A, CHRONIC MORINE 20 (i00%) 19 (95%) 48 (963) 49 (98%)
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IPROSIATE (19) [¢i) (as) (da)
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HYPOSPEPBAIOGEMRSIS 6 (30%) 7 (18%) 2 (uy)
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INFLARBATION, 3OS 10
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INPLARBATION, BOS 1 (5%)
GRARULOEA, #0S . 1 (51
BRTAOPPHISIS FATTY 1 (5%)
ANGIECTASIS 1 2% 121
OLIVER/CEFTRILOBOLAR (20} . (9 (49) (50)
SECPOSIS, ESCREBIC 1 2%
SPABCRIAS (20) (18) (89} (£0)
crsy, vos 1 (6%)
I PLASRATION, ACUTS NECHOTIIING 1 2%
I3 PLABBATINN, ACUTR/CERONIC 1 (2%)
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ATROPHY, BOS 1 (6%)
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PRACTURE, 8O3 2 (4%)
0STOBACH ’ 20) (20; (88) (50)
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ISPLANEATION, POCAL s (20%)
GLCER, POCAL 2 (101) 1 (5% 1 (15%)
INFLABRATION, CHROWIC 2 (%
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ACANTHO SIS . IRTLY)
0GASTRIC SUBRUCOSA (20) (20) {a8) (50) ’ a9 -
BYPERPLASIA, LYBPHOID 1 %) ; :
$SEALL INTISTINE (20 19y (48 (50}
oLCER, ACUTE 1 (s
OLARCE IPTISTINE (20 (20} (49)
BEAATODIASIS . 3 (6%} 6 (12%)
URINARY SYSTES
oKIDONEY (20) (@0 (09) (50
AINERALIZATION 1 (5%) ¢ (8%)
crst, 80S 1 (50
PYZLOBFEPHRITIS, ACUTE 1 (2%)
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INFLAARATION, GRANOLOBATOUS 1 (2%)
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L1EFLAANATION, CHROBIC FOCAL 1 (25)
PLUASITISE ? (5%)
SSAALL ISTESTINE () "N 150) un
. ABYLCILOSIS 1 (2%)
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: .- —. - .e- receressremamceaesrannoean
: ORINARY SYSYER
: sxIDIEY (19) 19) 189 {(sn
i RINERALIZATION 2 (V1E) 1 (2%) 1 (2%
14 HYDRONEPHEOSIS 2 (VY
¥ AULTIPLE? CISTS . 1 (21) )
: INFLARRATION, ACUTE 2 (8%)
: INFLABSATIOS, CHFONIC 9 (v1%) 1 {5%) 6 (12%) 9 {19%)
: INFLABSATION, CHROBIC YOCAL 13 {68%) 27 (55%) 19 (208)
: INFLANNATION, CEROBIC DIPPOSE 3 (6%)
b ABYLOIDOSIS 8 (21%) 1 (2% 1 (2%)
! SREWAL PAPILLA (" (19 9 n
: IBPLARNATION, WECBOTISING v %)
i SEDOC. IBZ SYSTRA
v SADREBAL oun “9 (50) 1wy
ABTLCILOSIS 2 (u8) 1 (2%)
THINOIL ") "N L} ()
> ZOLLICUIAR ZYST, NOS 3 (18%) :
- INPLANRATION, CHROBIC 1 {5%)
IVFLANNATION, CHRONIC FOCAL 1 6%)
REPRODUCIIVE SYsSTRA
$PRCSIATE (¥6) 19 (L 1) (L))
INPLABBATION, ASUZE 1130 _
9 SUSSER OF ABIBALS SITH TISSUZ EIANIEED SICROSCOPICALLY
¢ BUNBER O ANINALS BECROPSISD .
b-5 o
~ y
CHRLES 3
t L L P TN . z
9 L [N




TABLE D1 (CONCLUDED)

INFLAMMATION, CHE0ONIC 1 (5% 1 (2%}
INPLANNATION, CHPONIC POCAL 1 (5%)

STESTIS (19) (19) (50) TY)
RINERALIZATION 1 (2%)
ATROPHY, BUS 2 (8%)

SEPIDIDYNYS (19) (19) (50) (@7)
SPERMATOCELE 3
NECROSIS, PAT

*SCROTUL .9
POREIGK BODY, ¥os

HCSCULCSKELETAL SYSTEN

¥OMNE

BODY CASITIES

ALL OTHER SYSTEAS

ADIFOSE TISSUE
NECROSIS, YOCAL 1

SPECIAL WORPHOLIGY SOUREARY

BO LISIOS BEPORTLD 3 2 1 6
AFIBAL WISSING/¥O NECROPS! :
AUTO/NECROPSYT/HISTO PERY : 2
AUTC/UECROPSY/HO HISTO 1
AOTOLYS15/H0_MECROPSY 1 i 1
T UUNBES OF ANINALG WITH TISSCZ LXARIHED RICROSCOPICALLY
® HUABEE OP ANINAL> NECROPSIED

D-6
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TABLE D2
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESICNS IN FEMALE MICE
TREATZD WITH TRICHLOROFLUOROMETHANE -

BT QI g

RIgA Dose
2-r17%
AJIRALS INITIALLY 1§ STODY 20 20 50 s0
AFINALS MECROPSIED 19 19 50 4s
AKINALS EXANINED BUSTOPATHOLCGICALLY ** 18 19 50 49
INTEGUAEATAPY SYSTIA
*SKIB (19) 119) {50) (49)
TPEDERAAL INCLUSIOB CYSY 1 (5%
ULCRR, POCAL 1 (5%)
PARASITISH 11 (58%) 38 (76%) 31 (63%)
*SUBCOT TISSUR (19) (19) (59) (49)
STEATITIS 2 (4%)
BESPIBAIORY SYSTEM
SLUNG (19) (19 (50} (u9)
INPLANMATION, ACUTE 1z
TSPLANRATION, ACGTE/CHRONIC 1 (2%)
PEEONONIA, CHRONIC NURINE 2 () 2 (11%) 6 (12%) 4 (8%)
INPLANMATION, CHRONIC FOCAL 1 (2%)
HYPERPLASIA, ALVEOLAR EPITIZLIUE 1 2%)
HENATOPOIETIC SYSTEM
#SPLEEN (19) (19) (59) (49)
ANYLOIDOSIS 1 (5%) 1 (25,
HYEEBPLASIA, LYMPHOID 1 (5%) 1 (2%)
HENATOPOIEZSLS . 1 (2%) 3 (BX)
SLYRPR HODE (19) (19) (59) o)
HYPERPLASIA, LYAPLOID . T o(2%)
SCERVICAL LYAPH MODE 19) (19) (s0) . (49)
HYPERPLASIA, LYMPHCID . v (S%) 2 (u%) 8 (ex)
$HESENTIRIC L. NODE (19) AL (50) (45)
—-LISPHARGIECTASLS . ) 3_fu%) 1 (2%)

¢ YOMBER OF ANIAALS ¥IT% T135S598% EXAMINBD MICROSCOPICALLY
® NUNABER OF ANIBALS NSECROPSIED
#«EXCLUDES PARTIALLY AUTOLYZED ANIMALS

0-7
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TABLE D2 (CONTINUEL)

IDPLABEBATION, ¥OS
TEPLANSATION, ACOTE
AYPEBPLASIA, LYBPHOXID

K151 i

L DD R g L L L L L T e PuU iy

CoEIFRy{T

3 (16%)

P38%,893°

1 12%)
3 (6%)

P R P s o e B e S P e RN . e T E e R e T R EEtCE e e S PP, S, - ———————r enE P eere a. e .-

CIBCULAIOPY SYSTER

eRTOCAIDEIOH
BINERALIIATION

L L S R el A T T R P U AP,

DEGESTIVE SYSTEM

OSALIVARY SL. D
INFLANDATION, CHRONIC POCAL

(18441 ]
IRFLAABATION, ACUTE
ENPLABAATION, ACUYE FOCAL
INEFLASAATION, FOCAL GRAWDLOAATOU
BBCROSIS, PICAL
BECROSIS, ISCHREIC

OBILE DOCY
IRPLAARATION, CHROBIC

OPARCREAS
BILATATION/DUCTS
ISPLANAATION, BIS
ATROPHY, NOS

ORSOPBALCS
IEPLABNATION, ACOTE,CHROMIC
BYPERKBPAZOSIS

#STOBACE
OLCER. POCAL
HYPERXERATOSIS

GLARGE INTISTINE
PABASITISH

(L

a9
13 (68%)

09

1 (%)
18

(19)
10 {53%)

09

AL

(R 1]

(19)

(49

18 (29%)

(39
1 (2%)

{89)
o (8%)

(49)
2 (u%)

UBIBARY SYSTEA
KIDNEY

(19)

—S15T4 NOS

§ BUEBER OF AFINALS WYITH TISSUR BXARINEL BICROSCOPICALLY

® BOMBER OF ANIBALS BECHOVSIED
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TABLE D2 (CONTINUED)
CCNTROL (U NTR CONTROL (VEY LO" DOSE B]GH DOSE
oz-na»‘“ ! oz-nH ! 02-7174 83-1'75
PYELCBEPHBITIS, LOS 1 (5%) 1 (2%)
INPLARRATION, CHSONIC 1 (5%) 1 (2%)
INFLARAATION, CHRONIC POCAL 12 (633) 28 (56%) 24 (59%)
‘eNDOCRIBE STSTER

SADRENAL (18) (9 (50) u9)
ANGIECTASIS 1 2%

#ADBENAL COBRTEX (18) (19) (50) (49)
c1ST, ¥OS 1 (2%)

$THYROID (15} (1%) - (50) (49)
POLLICULAR CYST, ¥OS 1 (1%

HYEERPLASIA, POLLICULAR-CELL 1 (2%)
«EPRODUCTIVE SYSTER

$UTZROS «un (19) (50) (49)

RYCRCAETRA 1 (6%)
INPLABATION, 40S 2 (125 ,
IS FLANAATION, ACUTE 1 (2%)

SUTEB NS, {LDONEIRYUN [31)) (19) (50) €“9)
CYST, WOS 1 (2%)

YYeIRPLASIA, CYSTIC 5 (29%) 17 {89%) 31 (62%) 28 {S57%)

SOVARY/OVITUCT (814 (19 (50) (a9)
RETELTICM PLUID 1 15%)

ILTLARNRTION, BOS 1 (6%)

SOVARY (18) (19) (50) (an
CYST, WOS C 3 (17X%) 8 (16%) 8 (16%)
POLLICULAR CYST, HOS 1 (5%) 1 (2%)

. PARUVARIAN CIST 1 (5%
HEMOUPHAGIC CYST 2 (a%) 3 (6%)
INPI ANNATION, NOS : 3 (17%)

FERVOGS SYSTEM

$BRAIN (19) (19) (50) (a9)
COPPRPSSIQN : 1_(2%)

# NUMNPER OF ANINALS WITH TISSUEZ EXAMINED AICROSCOPICALLY
* NUMBER OF ANINMALS MECROPSIED
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TABLE D2 (CONCLUDED)
cournon;uutn; CONTROL (VEH) LOW DGSE H1GH DOSE
02-p18 02-P17 02-2174 02-r1175
SPECIAL SENSE ORGA¥S
sEYE (19) (19 (50) 169)
BICROPETHALAIA 1 2%)
ATBOPHY, NOS 1 {5%)
PETH{SIS BULBI 2 (1Y)
HUSCOLOSKELETAL SYSTEAM
#SETLETAL RUSCLE (19 (9 ~(50) ©“9
INPLARNATION, ACOTE POCAL 2 (4%)
BODY CAVITIES
SPERITONEUZ (19 . (19 (50) (49)
INPLANMATION, YOS 1 (5%)
SEPICARLIUP (19) (19) (50) (49)
INPLANNMTION, CHROMIC (%)
ALL CTHER SYSTEAS
SPECIAL BORPHOLOCY SUMRABY
¥O L®SION REPORTED H 2 6
AUTC/WPCROPSY,HISTO PERF 2
AJT9/NECROPSY/WC HISTO 1
AJTOLYSIS/BO KEZROPSY 1 1 1

¢ NOEPER OF ANINALS WITH TISSUE ZXARINEL 8ICEOSCOPICALLY
¢ ENNEPER OF ANIHALS SECROPSIED
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Review of the Bloassay of Trichlerofluoromethane®
for Carcinogenicity by the Data Evaluation/Risk Assessment Subgroup
of the Clearinghouse on Envilronmental Carcinogens

March 6, 1978

The Clearinghouse on Environmental Carcinogens was
established in May, 1976, in compliance with DHEW Committee
Regulations and the Provicions of the Federal Advisory
Committee Act. The purpose of the Clearinghouse 1s to
advise the Director of the National Cancer Institute (NCI) :
on its bicassay program to identify and to evaluate cheniical :
carcinogens in the environment to which humans may be :
exposed. The members of the Clearinghouse have been drawn
from academia, industry, organized labor, public interest i
groups, State health officials, and quasi-public health and
research crganizations. Members have been selected on the é
basis of thelr experience in carcinogenesis or related rields }
and, collectively, provide expertise in chemistry, blochemistry,
blostatistics, toxicology, pathology, and epidemiology.
Representatives of various Governmental agencies participate
as ad hoc members. The Data Evaluatlion/Risk Assessment Subgroup
of the Clearinghouse is charged with the ze¢sponsivility of
providing a peer review of reports prepared on NCI-sponsored ;
bloassays of chemlicals studied for carcinogenicilty. It 1is in !
this context that the below critique 1s given on the bloassay !
of Trichlorofluoromethane for carcinogenicity.

B e e . ———AT DA v e

The primary reviewer agreed that the rat portion of
the study was too 1inadequate, due to the high early mortallty,
to evaluate the carcilnogenicity of Trichlorofluoromethane
in this species. 1Under the conditlons of test, he said
that Trichlorofluoromethane was not carcinogenic in either
sex of treated mice. After a brief desc¢ription of the
experimental deslgn, the primary reviewer added that no ¢
unusual tumors or increases In overall tumor incidence were
observed among the treated mice. Iii his c¢rivique, he said
that &z number of other chemlcals were studied in the same
room during the bloassay of Trichlorolluorcmethane and that
the vehicle control group was initlated several months prior
to the treated animals belng placed on test.

The secondary reviewer noted that occupational exposure . I
to Trichlorofliuoromethane could be In “he same range as the . A
low dosages administered in the bioassay. He pointed out S
the high incidence of lymphold hyperpiasia among the low B

dose male mice and saild that these lesions may be under- : -
diagnosed. He recommended that they be recvaluated to
45
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determine if some are malignant lymphomas. He criticized
the report for not sufficliencliy notlng the lymphoid hyper-
plasias in the treated male mice. A Program pathologist
sald the slides of the lvmphold hyperplasias will be
reevaluated in view of the secondary reviewel''s comments,
Several members agreed that it was more likely thot the
lymphoid hyperplasias were over-disgnosed rathzr than
under-dlagnosed. It was noted that abnormal lymph nodes

are commonly found among older animals. A staff pathologist
pointed out that the mice had amyloidosis, which may have
contributed to the liymphold hyperplasia. It was agreed

that the Subgroup would be notified 1f the results of the
r..valuation differed from the dlagnoses given in the report.

The primary reviewer moved that the report on the
bioassay of Trichlorofluoromethane be accepted as written.
The motion was seconded. A Suogroup member offered an
amendment, which was accepted, that the report he re-
presented to the Subgroup 1i1f the conclusion is changed based
on the reevaluation of the lymphoid hyperplasia. A vote on
the amended motion was approved unanimously.

Memhers present were:

Gerald N. Wogan (Chairman), Massachusetts Institute of
Technology

Arnold Brown, HMayo Clinic

Lawrenrice Garfinkel, American Cancer Society

E. Cuyler Hammond, American Cancer Soclety

Joseph Highland, Environmental Defense Fund

Henry Pltot, University of Wisconsin Medlcal Center

George Roush, Jr., Monsanto Company

Sheldon Samuels, Industrial Union Department, AFL-CIC

Michael Shimkin, University of California at San Diegc

John Velsburger, American Health Foundation

Sidney Wolfe, Health Research Group

* Subsequent to this review, cnanges may have heen -
made in the bioassay report elther as a result of
the review or otner reasons. Thus, certain comments
and criticisms reflected in the review may no longer
be appropriate. :
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