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Cancer and the Environment

Some answers to cancer causes lie in long-term experi-
ments aimed at establishing scientifically the part environment

plays, Faye Marley reports.

» IS A CITY TRAFFIC POLICEMAN
who breathes automobile exhaust fumes all
day running a greater risk of cancer than a
farmer overexposed to the sun’s rays in a
Kansas wheat field? Or does the habitual
cigarette smoker run a greater risk of malig-
nant disease than the uranium mine
worker?

Experiments aimed at answering these
and many other questions related to the
sum of environmental causes of cancer and
other diseases are going on all over this
country and in many parts of the world.

Preliminary studies of possible lung cancer
in Philadelphia traffic policemen have
shown that the policemen have the highest
levels of lead in blood and urine among
city and suburban dwellers and workers.

For the first time experiments in Cali-
fornia have shown that mice infected by
influenza virus and then exposed to ozon-
ized gasoline fumes, by inhalation alone,
developed cancer similar to the human type
twice as frequently as those which did not
inhale the air pollutant. Dr. Paul Kotin of
the University of Southern California School
of Medicine, who reported this study with
his co-workers, said the ozonized gasoline
fumes were comparable to certain types of
polluted air.

One of the major research projects on
air pollution is underway in Los Angeles,
Burbank and Azusa, Calif., and work in a
fourth nearby location will start in the sum-
mer of 1962 on the Hollywood Freeway.

Effects Studied in Animals

Dr. L. Ods Emik of the U.S. Public
Health Service’s air pollution division told
SciENCE SErVICE that this and a similar
large-scale animal study in Detroit will give
scientists an opportunity to observe in mice,
rats, guinea pigs and rabbits the effects of
the same contaminated air that people
breathe. Additional studies will involve
human subjects exposed to conditions simi-
lar to those for the animals.

Automatic electronic instruments are
being used to measure continuously carbon
monoxide, total hydrocarbons, oxides of
nitrogen, total oxidants (substances that
readily release oxygen), sulfur dioxide and
inorganic particles.

These gases are being monitored in eight
major cities in this country, including Los
Angeles and Detroit, where a continuous
program is sponsored by the Public Health
Service. The other cities are Chicago, Cin-
cinnati, New Orleans, Philadelphia, San
Francisco and Washington, D.C.

More than 8,000 cases of occupational
cancer have definitely been reported since
cancer of the scrotum was associated with

the soot of chimney sweeping in London
in 1795 by Sir Percival Pott.

As far back as 1879 occupational lung
cancer was reported in uranium mines in
Czechoslovakia. More than 50% of all
deaths in these mines were reported due to
the presence of radioactive gas (radon
daughters) in the air inhaled by miners.

Uranium mining has grown with the
impetus of gold rush days in this country
as profitseeking amateurs with Geiger
counters have trekked west in the past few
years. They, like many profit-seekers, neg-
lected to take health into account.

Last year the Public Health Service
warned that lung cancer, heart disease, ac-
cidents and radiation exposure were among
serious hazards in the nearly 1,000 under-
ground uranium mines in the western
United States.

As recently as 1959, examinations of 1,802
samples of the mine atmosphere showed
that more than 66%, of the samples had
concentrations one to ten times greater than
the safe level. These studies involved 371
underground mines with 3,619 miners.

The Federal Government is powerless to
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control much of the occupational hazards,
but states, cities and communities may
obtain national help.

The California State Department of
Health is now trying to find out whether
living in Los Angeles and other heavily
polluted cities carries a special risk of lung
cancer. With aid from the National Cancer
Institute of the National Institutes of Health
and the American Cancer Society, the health
department obtained health histories from
more than 100,000 persons several years ago.
It will probably take another two years
before final results are known.

A project for studying the geographic
distribution of cancer as related to environ-
mental factors in Washington County,
Maryland, is now underway.

Radioactivity Link Studied

Geologists, chemists, physicists and soil
scientists are pooling their talents with
medical men to find out whether a dispro-
portionate number of cancer fatalities in
certain parts of the county is influenced by
the radioactivity in the rock or soil.

The study is based on cancer death rec-
ords that go as far back as 1898.

In a preliminary report, Pope A. Lawrence
and Dr. William Y. Chen, working under
the National Cancer Institute, praised the
work of Dr. Ross Cameron, Maryland
deputy state health officer and county health
officer for Washington County, in starting
the Environmental Cancer Field Research
Project in Hagerstown, Md.

Based on Dr. Cameron’s study of the can-
cer death records, a unique field research
laboratory has been staffed and equipped
by the National Cancer Institute. The
Coffman Research Center was built by a
local philanthropist.

Cigarette smoking as a cause of lung
cancer has been implicated in research
reported under grants by the American
Cancer Society and substantiated by the
American Medical Association and others.
However, scientists connected with the
tobacco industry maintain that insufficient
research has been done to show cause and
effect.

Comparative studies in English cities
where the burning of coal causes larger
amounts of benzpyrene than occur in New
Zealand and South Africa have indicated
that the early exposure of males, especially
to the benzpyrene, has contributed more
than the smoking of cigarettes to lung cancer.

Lung cancer has been shown to be greater
in U.S. cities than in rural areas. Coal is
burned in the United States less frequently
than in the United Kingdom. The culprit
may be auto exhaust, in which nine cancer
causes have been found.

Occupational skin cancer has come most
often from exposure to hydrocarbon mate-
rials from three main sources: coal products
such as tars and distillates; mineral oils and
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their products; and the products of incom-
plete combustion of carbonaceous materials.

In all of these the cancer causers pre-
sumably belong to the general family of
polynuclear hydrocarbons, of which the
prototype 3,4-benzpyrene was identified in
coal tar.

The ultraviolet light of the sun has
caused skin cancer in farmers in certain
geographical locations. X-rays in radiologists
and arsenic in insecticide manufacture have
been responsible for occupational skin can-
cer. Osteosarcoma is the dominant tumor
found in radium dial painters.

Dr. Norton Nelson of the Institute of
Industrial Medicine, New York University
Medical Center, New York, says the asso-
ciation of lung cancer with chromium
chemical manufacture now is well estab-
lished. Experimentally, bronchogenic lung
cancer from inhaled chromium has been
reported. Both the refining of nickel and
the manufacture of isopropyl alcohol have
been linked with increased incidence of
cancer of the respiratory tract, especially of
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the sinuses.

More than 1,400 bladder cancers of occu-
pational origin have been reported. Aniline
was originally blamed and bladder cancers
were dubbed aniline cancer, but a fairly
narrow group of analogous compounds
having similar properties to this poisonous
liquid, used in making dyes, now appear to
be the cause. Betanaphthylamine, benza-
dine and 4-aminodiphenyl have been im-
plicated.

Control within industry is making large
strides, ranging from rigid protective meas-
ures to abandoning the manufacturing
process. However, all hazards are not under
control.

Nuclear testing in the atmosphere and
underground has added a whole new group
of environmental causes of cancer for study.
This man-made radiation, because of its
special scope, has not been included in this
discussion of the more common environ-
mental problems.
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Potassium "Whiskers"

See Front Cover

» THE. FIRST STUDIES of tiny, single-
crystal potassium “whiskers” by the elec-
trons produced from the metal under strong
electric fields as seen under powerful micro-
scopes were explained to this year’s winners
of the Science Talent Search at the National
Bureau of Standards.

It was previously thought that this type
of metal was unsuitable for field emission
studies because of its lack of physical
strength.

The group was told by R. L. Parker and
S. C. Hardy of NBS that the vapor-grown,
single-crystal whiskers of potassium are
actually extremely strong because of the
lack of imperfections found in larger crys-
tals and masses of the metal.

The whiskers are often less than two mil-
lionths of an inch in diameter and eight
ten-thousandths of an inch long, the re-
searchers explained. With the field emission
microscope, the tips are magnified one mil-
lion times so their growth can be studied.

Results of this study produced an inter-
esting sensitivity of the process to visible
light. Interpretation of the effects of light
is not yet clear and the future scientists
visiting the laboratory might get a crack at
the solution in the future.

In addition to the crystal growth work,
the Talent Search winners were shown
advanced work in other areas of the physi-
cal sciences, including computer develop-
ment, gas chromatography and radiation
physics.

Dr. Bruce Steiner of the atomic physics
section is seen on this week’s cover, right,
with some of the young scientists as he ex-
plains a high vacuum system for the deter-
mination of the interaction of hydrogen
atoms and molecules with various particles.

The visit to the Bureau took place during
a week of meetings with top-level scientists
in the Nation’s capital instead of the stu-
dents’ usual classes.

With the blessings of parents and teach-
ers, the 40 winners left home for a tour
of Government research laboratories as part
of the program of the Science Talent Insti-
tute, Feb. 28 through March 5.

A full schedule was arranged by Science
SeRvICE, sponsors of the Institute. From the
tme of arrival these talented youths were
busy with interviews, trips, luncheons and
dinners with many of the best scientists
in the country.

One of the highlights of the trip was
the formal Awards Banquet, with the dis-
tribution of $34,250 in Westinghouse Science
Scholarships and Awards, Monday night,
March 5.

The studentscienticts also toured the
Smithsonian Institution, National Gallery of
Art, and Capitol Hill, as well as the Na-
tional Bureau of Standards and the U.S.
Armed Forces Institute of Pathology at
Walter Reed Army Medical Center.

During their prime time the youths
visited noted scientists in their laboratories
in many Government research agencies.

The National Institutes of Health, the
U.S. Patent Office, Johns Hopkins labora-
tories, the Atomic Energy Commission, the
National Aeronautics and Space Adminis-
tration and many other important organi-
zations opened their doors to the future
scientists, with small group interviews
planned.

The students were chosen during the
annual Science Talent Search, conducted by
Science Clubs of America, an activity of
SciENce Service, and supported by the
Westinghouse Educational Foundation.
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Edible and heat-reversible gels have been
processed from soybeans.

Cars left in heated garages suffer greater
damage from salt and other de-icing chemi-
cals than those parked in the cold.

GERANIUM BLOSSOMS, PANSIES,
MAPLE LEAVES AND BUTTERFLIES

Permanently Embedded in Castoglas

MAKE YOUR OWN NATURE TILES

Coaster, trays, wall plaques, bookends, lamp bases
and many other distinctive accessories. This is a
fascinating way to make some wonderful things for
your home, for gifts and to raise funds for your
church or club and for yourself, too. Easily-cleaned
Castoglas also makes an excellent heat- and acid-
resistant glass-like finish for tables and kitchen
countertops.

Easy To Do At Little Cost

Pours like honey and hardens like glass. No heat or
pressure required, no equipment, no tools. A
4 x 4-inch tile costs less than 10¢ to make. For
illustrated booklet with complete directions, mail
25¢ to Dept. 30-B.

THE CASTOLITE CO., Woodstock, Il

HERE’'S A QUALITY
STUDENT MICROSCOPE

AT A BUDGET PRICE!

Although budget priced, the UNITRON
Mode! MUS is deﬁnitel{ not just another
student microscope. It includes these
significant features often lacking in
much more costly student models:

* NOT JUST a disc diaphragm . ..
but an iris diaphragm for perfect
control of aperture and contrast.

+ NOT JUST a single focusing con-
trol . .. but both coarse and fine.

« NOT JUST a mirror...but a
0.65N.A. condenser for optimum
illumination and resolution.

« NOT JUST two objectives . . . but
three: achromatic 5X, 10X, 40X.

* NOT JUST an ordinary eyepiece
... but a coated 10X Wide Field

for large, flat fields.

o PLUS THESE SPECIAL FEATURES
... larger stage projects beyond

objective preventing damage to

objectives and nosepiece. Auto-
matic stop for fast focusing and to
prevent breakage of specimen
slides and optics. Durable, sturdy

— withstands the use and abuse

of classroom and laboratory.

ASK FOR A FREE 10 DAY TRIAL

Even higher discounts on
quantities more than 10,

UNITRON

e S By

($67.50 each in lots 5-10)

INSTRUMENT COMPANY o MICROSCOPE SALES DIV.
66 NEEDHAM ST, NEWTON HIGHLANDS 61, MASS

' Please rush UNITRON's Microscope Catalog. BZ-1 I
I Name
l Address.

City. State. I
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