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High-dose inhalation cancer tests suggested

A new study conducted by and for
the federal government concludes
that inhaling a single large dose of a
known carcinogen can cause cancer in
one species of laboratory animal.

The report goes so far as to suggest
that short-term, high-dose laboratory
studies of other known carcinogens
“may be appropriate for government
and private researchers.”

Conducted for the Consumer
Product Safety Commission, the
$700,000 research project examined
the effects on rodents of inhaling
doses as high as 50,000 ppm of vinyl
chloride, a known liver carcinogen.
Previously, most inhalation-based
carcinogenicity studies with animals
have involved comparatively small
doses of chemicals given routinely
over relatively long periods of time.
The current study was performed by
Dr. Bernard McNamara and co-
workers at the Chemical Systems
Laboratory at the U.S. Army Aber-
deen Proving Grounds in Maryland.

Started in 1975, the vinyl chloride
study exposed groups of mice and rats
to single one-hour doses of vinyl
chloride gas in air of 50,000, 5000, 500,
50, and 0 (controls) ppm. In addition,
other groups of the rodents were
given 10 one-hour exposures to 500
ppm vinyl chloride five days per week
for two weeks. Yet another group of
the animals received 100 one-hour
exposures to the chemical at 50 ppm,
five days per week for 20 weeks. All
were then kept in cages for the re-
mainder of their lives, usually about
two years.

A reproduction study conducted
simultaneously, however, failed to
detect any mutagenic or carcinogenic
effects in succeeding generations of
rodents whose fore had been
exposed to vinyl chloride vapors.

ut the carcinogenicity study,
particularly the single-exposure ex-
periments, seems to be the focus of
study. Several important points arose
from the study. For example, only
mice and not rats demonstrated any
carcinogenic effects from one expo-
sure to vinyl chloride. And the sin-
gle-dose experiments produced only
adenomas, or benign tumors, gener-
ally at the highest single-dose levels,
virtually all of which subsequently
failed to progress to carcinomas, or
malignant tumors.

Moreover, and perhaps more im-
portant, the report notes that pneu-
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monitis, a condition of acute, local-
ized lung inflammation, “was evident
in all animal (mice) groups exposed to
vinyl chloride in doses of 500 ppm or
more.” Most toxicologists believe that
a dose of a chemical that makes an
animal acutely ill should not be used
in a carcinogenicity study because it
can produce results unrelated to a
compound’s cancer-inducing poten-
tial.

Specifically, the study found that
nearly 33% of the mice exposed to
50,000 ppm of vinyl chloride for one
hour developed adenomas of the lung;
about 17% of the mice exposed éo
5000 ppm also developed adenomas;
at 500 ppm 13%, and at 50 ppm 10.1%.
By contrast, 10.0% of the animals
used as controls (no exposure) de-
veloped adenomas.

Progression to carcinoma, the re-
port notes, “was minimal” among the
mice. Only three of the 137 mice
(2.2%) exposed to 50,000 ppm of the
plastic’ monomer later developed
carcinoma of the lung. At lesser doses
a barely perceptible increase in car-
cinomas was found. For example, at
the next lowest dose of 5000 ppm of
vinyl chloride for one hour, one mouse
out of 143 (0.7%) eventually devel-
oped a pulmonary carcinoma.

All of which leads to skepticism
among industrial toxicologists. Dow
Chemical toxicologist Perry Gehring,
for instance, says that because of the
high level of pneumonitis among the
test mice, “the relevance of the results
is highly questionable.” He notes, too,
that only mice and not rats were af-
fected by the vinyl chloride exposure.
“Adenomas in the lungs of mice,”
Gehring says, ‘“‘have a very high
spontaneous background,” particu-
larly when the mice are in physiolog-
ically stressful situations such as
nearly being anesthetized by vinyl
chloride gas.

Yet the Consumer Product Safety
Commission in releasing the study
concludes that its “findings further
support the thesis that a single ex-
posure to a high dose of vinyl chloride,
or perhaps other similarly acting
carcinogens, could pose a risk of can-
cer to humans.” Dow’s Gehring ob-
serves that long before vinyl chloride
was recognized as a liver carcinogen
in the early 1970’s, “we knew that
3000 ppm or higher levels were not
uncommon—we should have tumors
all over the place [now.]” o
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More R&D and QC labs use
Micromeritics proven, precision
instruments to measure physical
properties of material than those
of any other manufacturer in the world. These
measurements include:

1 Automatic particle size distribution gives rapid
analysis from 100 to 0.1 yrm diameter and

500 to 38 ym diameter.

Manual and automatic physical adsorption
2 for B.E.T. surface area from 0.001m2g up;
adsorption and desorption isotherms; pore
structure (volume, size-and shape) from 600 to
20A diameter.

Manuat and automatic chemisorption measures
active material availability; percent metal
dispersion.

Mercury porosimetry

W measures pore
structure (volume, size and

shape) from 354 to 0.0035um
diameter; density, surface area and average particle size.
5 Manual and automatic density determines absolute
volume to = 0.02cc.

Electorophoretic mass-transport analysis to study
tlocculation and dispersion; particle-liquid
systems behavior; zeta potential.

We also invite you to use our complete Materials
Analysis Laboratory Services. Let us show you how
to solve your material problems. Call or write ==~ ¥~
Micromeritics Instrument Corporation, 56806oshen
Springs Road, Norcross, Georgia 30093, U.S. A§
(404) 448-8282. Telex: 70-7450.
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