Carotenoids: Colorful cancer protection

Carotenoids are a class of more than
500 yellow-to-red-hued pigments, chemi-
cally related to vitamin A. Though found
predominantly in green and yellow vege-
tables, they also color tomatoes, carrots,
egg yolks, algae and even shark oil. In
recent years, a few carotenoids — most
notably beta-carotene and canthaxanthin
— have gained renown for their apparent
role in limiting the development of cer-

The deadly cost of 65 mph

New Mexico was the first of 38 states to
resume the 65 mph speed limit on rural
interstate highways. The 10 mph increase
effectively doubled fatalities on affected
roads, a new study shows. Nationally, the
higher speed limit has increased traffic
deaths on rural interstates by about 30
percent, a second study reveals. The
Insurance Institute for Highway Safety
(IIHS) in Arlington, Va., which released
the second study’s findings in September,
now attributes some 550 deaths in 1988 to
the higher speeds.

The New Mexico study found that in
the five years preceding the April 1987
resumption of a 65 mph speed limit, the
state saw a steady decrease in death rates
on its rural interstates. “We extrapolated
that [decrease] on into 1987, and then
compared it to the actual death rate,”
explains C. Mack Sewell, an epi-
demiologist with New Mexico’s Health
and Environment Department in Santa
Fe. Though Sewell and his colleagues
predicted arate of 1.5 fatal crashes per 100
million vehicle miles traveled, they found
it was actually 2.9. On roads with slower
posted speeds, no similar increase in
fatalities occurred.

The rural-interstate fatality increase
came from single-vehicle crashes, Sewell
and his co-workers report in the Oct. 27
JOURNAL OF THE AMERICAN MEDICAL Asso-
CIATION. Since there was no significant
change after April 1987 in the use of seat
belts, the proportion of accidents involv-
ing alcohol or the number of passengers
per fatal crash, “the only thing that can
account for the [increase] appears to be
the higher speed limit,” Sewell says.

Per mile traveled, rural interstates tend
to be the safest roads in the nation, notes
Adrian K. Lund at IIHS. One “rather
striking finding” in Sewell’s study, Lund
says, is the observation that New Mex-
ico’s rural interstates became as deadly
as its other roads after the return to a 65
mph speed limit. Sewell says he believes
that driving above posted speeds proba-
bly played a factor. During the year after
the speed-limit increase, state monitor-
ing devices recorded a doubling — to
roughly 30 percent — in the number of
vehicles traveling faster than 65 mph on
these interstates. — J. Raloff
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tain cancers. Now, Japanese scientists
working with cultured human cancer
cells report data suggesting that at least
some of these nontoxic pigments fight
cancers by effectively putting malignant
cells to sleep and suppressing the expres-
sion of a gene that might otherwise foster
tumor growth.

Cancer involves rapid and unregulated
proliferation of cells. Researchers at the
Kyoto Prefectural University of Medicine
observed a dramatic suppression in the
proliferation of human neuroblastoma
cells after adding alpha- or beta-carotene.
Alpha-carotene shut down cell growth at
concentrations as low as 2 to 5 micro-
moles (uM) and proved toxic at 10 uM.
Beta-carotene showed similar effects at
concentrations 10 times greater.

To find out what was happening, the
researchers homed in on the activity of
the gene N-myc, which codes for cell-
growth-enhancing proteins when
switched on. This so-called proto-on-
cogene is present, though inactive, in
healthy mature cells, but it can contrib-
ute to cancer growth if damaged or if
turned on by faulty regulatory cues.
Three hours after treating some of the
cancer cells with a 5-uM concentration of
alpha-carotene, the researchers found N-

myc activity 24 percent lower than in the
untreated cells. Within 18 hours, activity
dropped to 18 percent of that observed in
untreated cancer cells.

Further examination showed cell-
growth inhibition also peaked at 18
hours. In the Nov. 1 JOURNAL OF THE
NATIONAL CANCER INSTITUTE, Michiaki
Murakoshi and his co-workers report that
the alpha-carotene apparently inhibits
cancer growth by locking malignant cells
into the rest phase of their growth cycle.
And they remain in this sort of sus-
pended animation until the effects of the
carotenoid begin wearing off.

While these findings do not directly
reveal how the pigments inhibit cancer-
cell proliferation, “they do offer the first
indication — at least in a human cancer-
cell line — that carotenoids can cause
such inhibition,” says Joel Schwartz, a
tumor immunologist at Harvard Univer-
sity’s School of Dental Medicine in
Boston. The new data also “are consistent
with what we have observed but not
reported,” Schwartz told SCIENCE NEWs.
He says he and his colleagues, working
with another cancer-cell line, have found
that beta-carotene not only suppressed
the expression of a proto-oncogene but
also arrested cancer proliferation by pre-
venting malignant cells from cycling
through their normal stages of growth
and division. — J. Raloff

Pregnancy raises risk of Type II diabetes

Each successive pregnancy may
slightly elevate awoman'’s risk of develop-
ing Type Il diabetes later in life, according
to a new epidemiologic study. If con-
firmed, the findings may eventually help
unravel the mechanism underlying the
development of Type I, or non-insulin-
dependent, diabetes — a condition less
severe than insulin-dependent diabetes,
usually affecting people after age 40.

Scientists know that obesity and a
family history of diabetes increase a
person’s risk of getting Type Il diabetes.
Age also boosts the risk, because the
pancreatic beta cells that produce insulin
— the hormone that helps the body use
sugar —work less efficiently as people get
older. Past studies have hinted that preg-
nancy increases a womans chance of
later developing non-insulin-dependent
diabetes, but many scientists pointed to
weight gain during pregnancy to explain
that association. Now, a report in the Nov.
2 NEW ENGLAND JOURNAL OF MEDICINE
identifies pregnancy as an independent
risk factor for Type Il diabetes —a risk not
explained by obesity.

Donna Kritz-Silverstein, Elizabeth Bar-
rett-Connor and Deborah L. Wingard of
the University of California, San Diego,
studied 1,186 white, upper-middle-class
women age 41 to 92. The scientists took
reproductive and medical histories and
calculated each volunteer’s body mass
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index, a measure of obesity. When they
gave subjects the glucose tolerance test, a
standard measure of how well the body
processes sugar, they found 326 women
had impaired glucose tolerance — flawed
glucose metabolism that leads to Type Il
diabetes in some cases. And 146 other
women had Type II diabetes.

After controlling for age, obesity and
family history of diabetes, the re-
searchers found each pregnancy boosted
a woman’s risk of developing Type II
diabetes after age 40 by 16 percent. Each
pregnancy increased a woman's chance
of developing impaired glucose tolerance
by 10 percent, they found.

That risk may be important for women
with multiple risk factors, comments
Maureen [. Harris, an epidemiologist at
the National Institute of Diabetes and
Digestive and Kidney Diseases in Be-
thesda, Md. A family history of diabetes
remains the most important risk factor,
she says. In the California study, women
with a family history of diabetes ran twice
the risk of getting Type Il diabetes com-
pared with women who had no such
history, Kritz-Silverstein says.

While women can’t do anything about
their inherited susceptibility to Type Il
diabetes, they can lower their risk by
losing weight if they are obese, Harris
says. And if further research confirms the
link between pregnancy and diabetes,
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some women might consider keeping
their pregnancy rate low. “The number of
children people have is a personal deci-
sion,” Harris says. “But it seems to me it’s
important to know whether pregnancy
does lead to an increased risk for diabe-
tes.”

Although some women develop a tem-
porary, mild form of diabetes during
pregnancy, the California scientists did
not determine the incidence of such
“gestational diabetes” among women in
the study. Many of the women bore their
children before doctors began screening
for gestational diabetes, Barrett-Connor
says. Scientists know that women who get
gestational diabetes run an increased
risk of Type Il diabetes as they age, she
adds.

Barrett-Connor and her colleagues
speculate that pregnancy puts a strain on
the mother’s beta cells, a strain that can
lead to Type Il diabetes much later, espe-
cially if the woman is overweight or has
inherited poorly functioning beta cells.
During pregnancy, the researchers sug-
gest, pancreatic beta cells must produce
more insulin to keep the developing fetus
nourished with a constant supply of
glucose. At the same time, the mother’s
body tissue must become resistant to
insulin to ensure that the extra glucose
load goes to the fetus. Scientists know
that Type Il diabetics have chronically
high blood insulin levels and are insulin
resistant, the Californiaresearchers note.

— K. A. Fackelmann

The quick recipe for
a soup of black gold

In the standard geologic recipe for
crude oil, buried organic molecules must
simmer for millions of years before they
transform into raw petroleum. But
oceanographers have found spots on the
seafloor that circumvent such a long
cooking time. Near superhot vents,
organic sediments turn into petroleum-
like oil in less than 5000 years, two
researchers report.

“This is the youngest oil we know of on
the Earth,” says Bernd RT. Simoneit of
Oregon State University in Corvallis. He
and Borys M. Didyk of the Chilean na-
tional petroleum refinery in Concon sug-
gest this fast oil-formation process may
have generated commercially important
reserves that remain undiscovered.

Simoneit and his colleagues first dis-
covered oil seeping out of the seafloor in
the early 1980s while exploring the
Guaymas Basin in the Gulf of California.
Seafloor spreading in the region is slowly
opening the gulf, generating volcanic
activity that heats the crust and causes
hot fluids to spew out of ocean-bottom
chimneys. Investigators have found sim-
ilar oil seeps near Antarctica, off the coast
of California and elsewhere.
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Sooner or later, the Age of
Nanotechnology — in which scientists
will use molecule-sized machinery to
control the structure of matter even at
atomic levels — will arrive. That mes-
sage emerged in Palo Alto, Calif., last
weekend at the first major U.S. con-
ference devoted to the topic.

Traditionally, making chemicals and
materials has meant trying to control
huge crowds of atoms and molecules so
that their mob activities yield the de-
sired products. Nanotechnology, as en-
visioned by conference chairman and
engineer Eric Drexler, would mean get-
ting personal with molecular individu-
als. Drexler has spent years arguing that
designing machines on the nanometer
(one-billionth of a meter) scale for
directly assembling molecular and
atomic components is possible at least
in principle, despite the impossibility of
building such machines now. The exist-
ence of molecular machinery (en-
zymes) inside cells proves such struc-
tures can be built in nature, he notes.
Drexler heads the Palo Alto-based Fore-
sight Institute, whose stated mission is
to “prepare for future technologies.”

Many conference participants agree
that nanotechnology (“nano” comes
from the Greek word for dwarf) will
someday fulfill its seeming potential.
Others question that prognosis.

The seeds of nanotechnology already
are germinating in existing research
fields. Physicist John S. Foster of IBM’s
Almaden Research Center in San Jose,
Calif., told conferees of his group’s suc-
cess in using the tip of a scanning
tunneling microscope to crudely posi-
tion individual molecules on a surface

Nonexistent technology gets a hearing

(SN: 2/13/88, p.106). Crystal engineer
Michael D. Ward of Du Pont Co. in
Wilmington, Del., reported progress in
designing electrically charged mo-
lecular components that, like many
large biological molecules, consistently
self-assemble into specific structures
(SN: 3/18/89, p. 166). Others spoke of
making proteins from scratch and of
molecular versions of electronic and
computer components.

Researchers admit these successes
provide but a shadowy hint of the
nanotechnology envisioned by Drexler.
Making nanoscale structures using
Ward’s methods would require stopping
the self-assembly process after only a
small number of components have
come together, an impossible feat now.
Still, Drexler says, “if the scientific argu-
ment for nanotechnology is sound,
there’s a lot at stake.” Responsibly man-
aged nanotechnology projects, accord-
ing to Drexler and others at the con-
ference, could include nanomachines
that extract pollutants from the at-
mosphere or that reverse biological
fiascoes such as cancer, perhaps by
traveling into diseased cells and repair-
ing them. Mismanaged or in hostile
hands, nanotechnology might instead
reveal itself as another word for catas-
trophe, warns political scientist and
environmentalist Lester Milbrath of the
State University of New York at Buffalo.

The mere possibility of developing
such far-reaching capabilities makes
nanotechnology a real issue today, says
Ralph Merkle, a computer scientist at
Xerox’s Palo Alto Research Center. “We
should start thinking about this tech-
nology now.” — I Amato

During dives in the submersible Alvin,
Simoneit’s group removed vent chimneys
from the Guaymas Basin for analysis.
Chemical studies revealed that oil in the
chimneys contains hydrocarbons closely
resembling those in petroleum. Now, car-
bon-14 dating indicates the oil is ex-
tremely young, Simoneit and Didyk re-
port in the Nov. 2 NATURE.

From laboratory experiments, scien-
tists know that oil forms fastest when
buried organic molecules cook at high
temperatures. Didyk and Simoneit sug-
gest the Guaymas oil develops so quickly
because hydrothermal-vent fluids perco-
late up through a thick blanket of sedi-
ments and alter the buried organic mole-
cules. These fluids can reach temper-
atures of 350°C.

After the oil forms in the Guaymas
Basin sediments, it migrates up to the
seafloor and then into the water. Scien-
tists on Alvinreported seeing suspended
globules of oil as large as dimes.

Yet there may exist some locations

where young oil does not escape, Didyk
and Simoneit suggest. If a thick layer of
sediments trapped the oil, this fast pro-
duction process might create a signifi-
cantreservoir, either onland or under the
ocean floor.

Conventional theories hold that oil
reservoirs form only in quiet, stable ba-
sins where sediments can accumulate
over millions of years. But Didyk and
Simoneit propose that reservoirs may
develop in areas where thermal activity
has heated sediments and formed oil
over thousands of years.

Richard Millerer, a geochemist with the
Department of Energy in Washington,
D.C., agrees that such reservoirs may
exist. “I'm not optimistic that’s the case,
though,” he says. Millerer and others
contend it would be difficult to find
structures that would trap migrating oil
in a geologically active region.

— R. Monastersky
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