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FROM THE EDITOR

Chemistry’s benefits
go beyond ‘better living’

The old slogan about “better living
through chemistry” never quite cap-
tured the whole story about society’s
debt to the science of molecules. In
some circles the phrase has even been
mocked or perverted, to ridicule the
plasticity of modern culture or to cel-
ebrate the abuse of psychedelic drugs.
Pollution, weapons and poisons have all been invoked to
paint chemistry as a satanic science.

Defenders of chemistry’s good name have always had
better sense on their side, though. Apart from the con-
sumer products and the economic opportunities in plas-
tics alluded to by Dustin Hoffman’s postgraduate adviser,
chemistry provides the medicines for curing disease, the
signaling systems for the brain, the substances for build-
ing and fueling the body, the foundational processes for life
itself. It can’t be all bad.

But, as with so much of all science, the bad is often mixed
in with the good, as exemplified by nothing more clearly than
nicotine. Its addictive power enslaves millions of people,
condemning a substantial proportion of them to prema-
ture death. On the other hand, as freelance writer Laura Beil
points out in this issue (Page 28), nicotine also offers sub-
stantial benefits, such as improving mental acuity and allevi-
ating stress. Its popularity is not exactly inexplicable.

Nicotine exerts its influence by stimulating particular
proteins in certain regions of the brain. Those proteins, or
“receptor” molecules, respond naturally to the brain chemi-
cal acetylcholine, which is important for learning and mem-
ory and a number of other neural processes. That’s why
receptors sensitive to it come in a whole family of varieties.

Lately neurochemists have begun to make considerable
progress in learning how nicotine affects some of those
receptors, and in understanding how molecules similar to
nicotine might be able to achieve its positive properties
without its ill side effects.

So now the search is on for new drugs that can exploit such
understanding to provide better treatments for Alzheimer’s
disease, schizophrenia and a passel of other disorders. This
endeavor is a perfect illustration of basic research’s essential
partnership with applied medical science, and how the cut-
ting edge of chemical knowledge can provide insights that
are useful in the service of humankind.

And chemistry’s benefits aren’t limited to medicine.
Chemists are also on the job (Page 34) to help museums
restore the degrading plastics in art and all those products
from the days when The Graduate was Dustin Hoffman’s
most famous film.

—Tom Siegfried, Editor in Chief
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“...a significant contribution to a topic that is still
far from settled.”

-The Journal of the Royal Astronomical Society of Canada
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Technology
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SCIENCE NOTEBOOK

Scientific Observations

“Our knowledge of the universe around
us has increased a thousandfold

and more. We learned that Homo
sapiens was not forever imprisoned
by the gravitational field of Earth....
We've sent probes throughout the
solar system and beyond. We’ve seen
deeply into our universe and looked
backward nearly to the beginning

of time.... Our highest and most
important hope is that the human
race will improve its intelligence, its

character and its wisdom.”
NEIL ARMSTRONG, IN SEPTEMBER AT A SPEECH IN
WASHINGTON, D.C., COMMEMORATING NASA’S PAST 50 YEARS

Science Past | NOVEMBER 8, 1958

TEMPERATE ZONES MAY BE MAN’S LIMIT FOR COLD — Men
living in the temperate zones had better not leave home for
colder climes. The areas between the Tropic of Cancer and
the Arctic Circle and between the Tropic of
Capricorn and the Antarctic Circle repre-
sent the limits as far as their cold endurance
goes, a scientist reports in Nature (Oct. 25).
Persons can adapt to artificial or naturally
hot environments relatively easily, says

Dr. R.K. Macpherson of the division of
human physiology, National Institute of Medical Research,
London. However, when they are transferred from a tem-
perate climate to a cold one, there is no comparable adapta-
tion.... The critical [ideal] temperature for naked man is

25 to 27 degrees centigrade or about 77 degrees Fahrenheit.

Science Future

November 15

The Museum of Life and
Science in Durham, N.C., unveils
its holiday mechanical sculpture

display. Visit www.ncmis.org

November 20
“Irreplaceable: The World’s
Most Invaluable Species”
debate held in London. Visit
www.earthwatch.org/europe

December 15-18

20th International Conference
on Magnetically Levitated Sys-
tems and Linear Drives in San
Diego. Visit www.maglevO08.com

SN Online

WWW.SCiENCENEWS.Org

LIFE

It’sthe humans, rather
than the moles, that gather
to find earthworms during
the annual Sopchoppy
Worm Gruntin’ Festival in
Florida. Research reveals
amole-of-areason why
rubbing a piece of iron
across a stake in the ground
makes worms surface in
droves. Read “Grunting
humans, moles scare
earthworms,” and watch a
video of the event.

SCIENCE & SOCIETY

Young scientists earned
accolades and scholarships
from the SSP Middle
School Program, a
national science fair that is
sponsored by Science News
publisher the Society for
Science & the Public. Read
about this year’s winners
in “Middle schoolers

earn top prizesin science
competition.”

S b
For Use Daily

Avocados, nuts, olive oils and other foods rich in unsatu-
rated fats can curb hunger pangs between meals. The
oleic acid in these foodstuffs elicits production of a
hunger-fighting compound in the small intestine called
oleoylethanolamide, according to a new study in rats led
by UC Irvine pharmacologist Daniele Piomelli. The find-
ings appear in the October 8 issue of Cell Metabolism.

Science Stats | PRODUCING PH.D.S

Science and engineering doctorates awarded in Asia compared with the

United States in 1989 and 2001

All Science and Engineering

10,035

U.S. I—— 22,706

U.S. I ——— 27,160

1989 Asia
2001 | Asia
Engineering

U.S. N 4,543

2001 Asia
U.S. I 5,502

24,874

11,242

SOURCE: “ASIA’S RISING SCIENCE AND TECHNOLOGY STRENGTH,” NSF 2007 REPORT
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ANUP SHAH

L4 This really stands one of the basic tenets of microbial
ecology on its head. 77 —caRrL PILCHER, PAGE 20
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STORY ONE

Poaching’s long
reach threatens
elephants anew

Killing surges, effects linger

years after ivory trade banned

By Rachel Ehrenberg

t’s a tough time to be an African ele-

phant. Despite an international ban

on ivory trading, the animals are

being slaughtered for their tusks at a
greater rate today than before the ban was
enacted in 1989. At the same time, scien-
tistsarelearning that the traumatic effects
ofthe death of close relatives — especially
for female elephants — may echo through
the fragmented families for decades.

“These solitary females just finally had
daughters — they’re trying to raise fami-
lies. And they are just going to get mowed
down again,” says Kathleen Gobush, lead
author of a new study that examines the
long-term effects of poaching.

While scientists are documenting
poaching’s lasting effects, they are also
making headway with forensics research
that may help thwart poachers.

“Elephants are extremely important
to ecosystems in Africa. They manipu-
late habitat; they keep savannahs, savan-
nahs,” says Samuel K. Wasser, director of
the Center for Conservation Biology at
the University of Washington in Seattle.
“When you reduce the elephant popula-
tion, it is hugely disruptive to their social
structure and physiological health — and it
takes a huge amount of time to recover.”

Two new studies document the toll of

Female African elephants (Loxodonta africana) live in family groups led by matriarchs.
Losing the older females to poaching leaves survivors more stressed, new studies show.

those disruptions. One, published online
in Conservation Biology and based on
Gobush’s Ph.D. work with Wasser, looks
at the family structure, stress hormone
levels and reproductive output of more
than 200 female elephants in Mikumi
National Parkin Tanzania. This area lost
an estimated 75 percent of its elephants
to poaching before the ivory ban. (Typi-
cally, 6 percent of a population is tusk-
less, because of a genetic quirk. Today in
Mikumi about 15 percent are tuskless.)
Elephants have intricate social net-
works, dominated by female matriarchs,
explains Joyce Poole, who has studied the

Mikumi population. Females and young
males generally travel and live in groups.
‘When they spend time apart, reunions are
marked by “greeting ceremonies,” entail-
ing throat rumbles, rapid ear flapping and
aclanging of tusks.

The older females — African elephants
can live to about 65 — are “the glue that
holds the family together,” says Poole,
director of research and conservation
for ElephantVoices. Faced with a threat,
younger elephants turn to the matriarch
to determine if they should fight or flee.
Daughters typically stay with their moms
their whole lives. »»
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»> Gobush examined more than 100
family groups; about 59 percent had an
old matriarch. The families were roughly
distributed among six populations, each
centered around a watering hole. Four
populations were designated high-risk,
having been heavily poached in the past.

Analysis of fecal hormone levels and
DNA revealed that female elephants in
groups lacking a matriarch or closely re-
lated relatives had higher levels of stress
hormones known as glucocorticoids. The
spiked hormone levels were especially
pronounced in elephants dwellingin areas
where past poaching was greatest. Females
from these disrupted groups were also
less likely to be pregnant or have an infant.

“If you are in a high-risk area and you
lack family, that solid group unit, that’s
whenyou'rein trouble,” says Gobush, now
with the National Oceanic and Atmos-
pheric Administration in Honolulu.

The findings suggest that a disrupted
family group is a chronic stress condi-
tion, which can be exacerbated by other
factors, such as lack of rain.

Calling the results “very well-inte-
grated,” biologist Susan Alberts of Duke
Universityin Durham, N.C,, says the work

With the price of ivory skyrocketing,
elephants are being killed at a faster
rate now than before the ivory ban.

shows that, “If the family is disrupted, it
is going to be 30 years before the family
isintact again.”

A separate study by Charles Foley of
the Wildlife Conservation Society and

Back Story I POACHING HOT SPOTS

New work by Samuel K. Wasser and colleagues may help stymie poachers by pinpointing the
origins of seized ivory shipments. The analysis uses more than 600 reference samples of
elephant DNA and incorporates the fact that elephant populations living near each other have
more similar DNA than populations that are farther apart. The resulting genetic map suggests
that poachers are hitting the same spots over and over again.

.+ T

o

DNA analysis
revealed that

3.9 tons of ivory
found behind a false
wall of a shipping
container in Hong
Kong in 2006 came
from Gabon. DNA
from a later seizure
overlapped with this
region.

Seeh

Key
Origin of seized
ivory samples

Reference
DNA samples
collected

Analysis of DNA from
a seizure of 6.5 tons
of ivory in Singapore
in 2002 revealed

a southern African
origin, centered in
Zambia. Ivory scraps
confiscated earlier in
Malawi were from the
same region.

his colleagues investigated the survival of
elephant calves during extreme drought.
Fewer calves died in groups with an expe-
rienced mother. Old matriarchs appear
to give a survival edge to the group, per-
haps by remembering the location of
distant water in hard times, the research-
ers report online in August in Biology
Letters.

Elephants have a “tremendous inter-
est in and awareness of death,” Wasser
says. They spend an inordinate amount
of time sniffing bones, passing over non-
elephant skeletons. Researchers, includ-
ing Poole, have described heightened
elephant-on-elephant aggression and the
killing of rhinoceroses by young male ele-
phants that, because of poaching, lacked
older male role models. Introducing old
males to the area stopped these behav-
iors, probably by suppressing musth,
a period when testosterone in males
surges, Poole and others wrote in Nature.

In the decade before the ivory ban, the
number of African elephants plummeted
from roughly 1.3 million to fewer than
600,000. For a few years, the ban seemed
to keep things in check. But then funding
forwildlife law enforcement dropped and
roads forlogging and drilling opened vast,
previously impenetrable tracts of the for-
est to poachers, Wasser says.

“Poaching is the worst in history right
now,” he says. Before the ban, about 7.4 per-
cent of the elephant population was being
killed for ivory each year. Estimates suggest
therate isnow 8 percent, which could bring
the animals close to extinction by 2020.

Illegal wildlife trade has metastasized in
this global trade era, with amere 1 percent
of shipping containers typically inspected
by customs, says Wasser. Yet compared
with drugs or weapons, wildlife trafficking
is a low priority for law enforcement and
thus low-risk for criminals. Since 2004
the wholesale price of ivory has more than
quadrupled from roughly $200 per kilo-
gram to $850 per kilo in 2007.

“Law enforcement can’t win this fight,”
says Wasser. “Itis hopeless. Enforcement
will admit that without batting an eye.” B

6 | SCIENCE NEWS | November 8, 2008

WWW.SCiENCenews.org

FROM TOP: KARL AMMANN; WASSER ET AL./CONSERVATION BIOLOGY 2008


http://www.sciencenews.org
http://www.sciencenews.org

Listen to TV at your own lgyel wzthout disturbing others.

NEW
and
IMPROVED

- : TV Ears® 2 is powerful (120 dB), 5
TV Ears is better than ever! and features voice enhancement

* Sharper Sound- No Interference. 23Mhz technology technology to make hard to hear words easier to
provides a clearer signal for superior sound quality without interference understand and keep background sounds in the
and frequency drifting. Line-of-sight coverage up to 900 square feet. background. Beware of cheap TV headsets that
* Comfortable and convenient. New patented TV Ear Tips are limited in output and inferior in quality.
provide greater comfort and superior sound quality. The new quick-charge
base fully recharges the headset in just | hour. “Now my husband can have the volume as loud as he

* TAP (Television Audio Processing) Technology. New
circuitry lifts program dialogue above soundtrack and background noise
for the ultimate TV listening experience.

needs. ..and I can have the TV at my hearing level. “TV Ears”
are so uncumbersome that Jack forgets he has them on! He can
once again hear and understand the dialogue. We have given

Audiologist-recommended TV Ears" 2 has helped thousands “TV Ears” as a gift to dear friends. They are absolutely the
. . . .y finest product.” Sincerely,

enjoy TV without cranking up the volume, now it’s

new and improved.

— Darlene and Jack B., CA

- . not use them at home. They use TV Ears” 2 because other members of
ore than 32 million Americans have some degree . . .
of hearing loss. If you struggle to hear TV, or family the family complain that the TV is too loud. I personally use them to
) ’ watch TV while I'm riding my exercise bike. I can have the volume
of the TV low and therefore not bother my family with the loud TV.

Try them yourself! If you aren’t totally amazed...send
them back! We're so sure you'll be absolutely astonished with the
increase in sound and clarity when using the TV Ears” 2 that we’re
backing them with firstSTREET’s exclusive in-home 90-day trial. If
you aren’t completely satisfied, simply return them for the product
purchase price.

members complain the TV is too loud, you need
TV Ears® 2! TV Ears” 2 is a powerful new device that has helped
thousands of people with mild, moderate,
or severe hearing loss hear the television
clearly without turning up the volume.
Now you can listen to television at
your own level while others may
adjust the volume to fit theirs. TV
Ears” 2 helps you hear every word
clearly. Imagine watching your
favorite programs, and actually
being able to hear every word and
sound— it will change your life! If
you are dealing with the frustration
and arguments that come with
turning up your TV volume too
loud...read on.

\ /
NEW

Redesigned ear tips
provide greater

comfort and enhanced

sound quality

NEW Television Audio
Processing (TAP)
enhances dialogue
Volume

TV Ears® 2 iem#1e-3874
was $H995 ... Now $99.95
Call now and get FREE shipping.

Free shipping within the contiguous 48 states only.

Ask about our special price on additional headsets.

Please mention promotional code 36813.

For fastest service, call toll-free 24 hours a day

1-888-741-0243

To order by mail, please call for details, or go to

www.firststreetonline.com

firstSTREET

loss gain the most benefit Transmitter and Recharging Base far Boc ond®

from TV Ears 2. They are NEW recharges headset in just one
the patients whg do not hour and operates up to 10 hours! 1998 Ruffin Mill Road
wear hearing aids or do (Base can charge two headsets) Colonial Heights, VA 23834

From Dr. John W. House, president

of the House Ear Institute

“I have found patients with
mild to moderate hearing

47881 Allrights reserved. © 2007 TechnoBrands®, Inc.



http://www.firststreetonline.com

IN THE NEWS

Atom & Cosmos

=w For longer versions of these and other Atom
P & Cosmos stories, visit www.sciencenews.org

NASA attempts to wake up Hubble

It's on-again, off-again for the veteran space telescope

By Ron Cowen and Laura Sanders

NASA engineers continue to struggle to
revive the Hubble Space Telescope, which
fell silent on September 27 after the fail-
ure of a data formatting unit. The unit
helps label and relay information broad-
cast to Earth. Since the late September
failure, Hubble has been performing only
basic maintenance tasks, with almost all
of its science observations suspended.
On October 15, engineers attempted
to restore the stream of science data by
switching operations from the damaged
formatting unit to a duplicate backup
device. Early indications were positive:
Keyinstruments including the Advanced
Camera for Surveys, the Wide Field Plan-
etary Camera 2 and the Near Infrared
Cameraand Multi- Object Spectrometer

Hubble has been in orbit since 1990.

were successfully turned on and able to
communicate through the backup for a
brief moment before engineers returned
them to their quiescent state.

But the next day, system monitors indi-
cated thata power supply to the Advanced
Camera for Surveys’ only operating
instrument, the Solar Blind Camera, had
failed toreach the correct voltage. In addi-
tion, another, yet-unidentified electrical

problem occurred that briefly interrupted
power to the backup unit, sending all of
Hubble back into hibernation.

At press time, engineers were wait-
ing for NASA’s go-ahead to reactivate
the backup formatter and begin another
attempt to revive Hubble. The reactiva-
tion process might begin October 24, said
Hubble senior project scientist David
Leckrone of NASA Goddard Space Flight
Center in Greenbelt, Md.

Even if Hubble is reactivated, it still
won’t have its full complement of instru-
ments operating. Most observations
with the Advanced Camera for Surveys
haven’t been possible since a short cir-
cuit developed in early 2007.

In addition, because of a more recent
glitch, the Near Infrared Camera and
Multi-Object Spectrometer will not be
immediately operating and NASA might
not attempt to revive them until a shut-
tle servicing mission now delayed until
February. @)

Other side of Mercury

Mercury, the solar system’s forgotten planet, got back
into the limelight on October 6 when the MESSENGER
spacecraft flew past for a second time, revealing

30 percent of the crater-scarred body that had never
before been seen in detail (top right). The top left picture
shows a large scarp slicing through a crater, indicating
that the ridge likely formed after the crater. The pair of
images of Thakur, a 118-kilometer-wide crater, high-
lights color variations in the soil. The grayish image on
the bottom left shows Thakur as the eye would see it,
while the bottom right image combines visible light and
near-infrared data taken through 11 filters in a man-

ner that reveals compositional differences in Mercury’s
rocks. Such color-enhanced images may ultimately shed
light on the processes that created those variations in
composition, says MESSENGER principal investigator
Sean Solomon of the Carnegie Institution for Science in
Washington, D.C. Solomon unveiled the crater images on
October 14 in Ithaca, N.Y., at the annual meeting of the
American Astronomical Society’s Division for Planetary
Sciences. MESSENGER will fly past Mercury again in
September 2009 and settle into orbit around the planet
in 2011. — Ron Cowen @)
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“We are still in the phase of butterfly collecting, trying
to classify what we see.” — anpy INgERsOLL

BOTH: JPL/NASA, UNIVERSITY OF ARIZONA

New images of Saturn’s south pole show details of a hurricane-like vortex.

Superstorms swirl at Saturn’s poles

Cassini images offer closer look at ringed planet’s cyclones

By Ron Cowen

ITHACA, N.Y.— Hurricanes Ike and
Katrina can’t hold a candle to the giant
storms on Saturn. Polar cyclones on the
ringed planet are big enough to engulf
Earth. The closest look yet at the storms
comes from images taken in July by the
Cassini spacecraft, scientists reported
October 13 at a meeting of the American
Astronomical Society’s Division of Plan-
etary Sciences.

Unlike Earth’s hurricanes,
which drift across oceans,
these storms are locked to
Saturn’s poles. The storms
may be driven by Saturn’s
internal heat, which cre-
ates giant weather patterns
by causing parcels of atmo-
spheric gases torise and fall.
It’s also possible that sun-
light trapped in the planet’s
atmosphere could drive the
motions, says Andy Ingersoll
of the California Institute of
Technology in Pasadena.

South pole

Infrared images show
Saturn’s cyclones.

ter and receives no sunlight, the cyclone
canbe seen only at infrared wavelengths,
where the glow from Saturn’s internal
heat silhouettes thick, swirling clouds.

Surrounding this cyclone is a puzzling
hexagon-shaped structure, first seen by the
Voyager spacecraft more than 20 years
ago, and imaged by Cassini last year.
Although the hexagon itself is stationary,
small white clouds inside the structure
move at speeds exceeding 500 kilometers
per hour, whipping around
the hexagon like cars on a
racetrack, says Ingersoll.

At the south pole, where
it is summer, Cassini took
imagesininfrared and visible
light. The new images show
features one-tenth the size of
those seen before. Previous
visible-light images showed
an outer ring of high clouds
surrounding what appeared
to be a relatively cloud-free
region, but the new close-
ups reveal a second, inner
ring of strong storms.

“We are still in the phase
of butterfly collecting, trying to classify
what we see,” Ingersoll says.

At Saturn’s north pole, the new Cassini
portraits reveal a previously unknown
cyclone. Because this pole is now in win-

Other planets, such as
Neptune, show signs of possible storm
activity at the poles, but observations
from Earth are too poorto discern detailed
structures, says Heidi Hammel of the Space
Science Institute in Boulder, Colo. B

Meeting Notes

Division for Planetary Sciences
October 10-15, Ithaca, N.Y.

So near, so far away
Long-distance relationships are
tough enough when partners are a
continent apart. Consider the plight
of two solar system bodies sepa-
rated by a distance more than

20 times as great. Jean-Marc Petit
of the Besancon Observatory in
France and colleagues have found
two equal-mass members of the
Kuiper Belt that are gravitationally
bound to each other but separated
by a distance greater than that of
any other pair of small bound bodies
in the solar system. —Ron Cowen

A comet doubleheader

When comet 8P/Tuttle passed close
to Earth early this year, astronomers
took its portrait with the Arecibo
radio telescope in Puerto Rico. To
their surprise, the radar images have
revealed that the comet consists of
two chunks that appear to be held
together by a narrow neck of mate-
rial. The portrait suggests that the
body is the first known example of a
comet of its kind. —Ron Cowen

Sniping at Jupiter

Jupiter, thought to protect the inner
planets from space debris, may
sometimes hurl material toward
Earth. Modeling 40,000 planetesi-
mals, Kevin Grazier of NASA’s Jet
Propulsion Laboratory in Pasadena,
Calif., and colleagues found that
close gravitational encounters with
outer planets, especially Jupiter,
kicked some objects into the inner
solar system. Not all of these pot-
shots were destructive; some of the
material contained water and other
compounds that could have helped
life gain a foothold. — Ron Cowen
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Nash’s math gets more beautiful

Even with infinite choices, games may have stable strategies

By Patrick Barry

Life’s a game, or at least treating it like
a game mathematically can be a pow-
erful way to explain the choices people
make. John Nash, the mentally troubled
mathematician depicted in the book and
movie A Beautiful Mind, discovered one
of the bedrock theories for understand-
ing competitive interactions (generically
called “games”) in which players have a
limited set of choices.

Now mathematicians are expand-
ing Nash’s idea to cases when the play-
ers’ options are infinite. Under certain
conditions, infinite-choice games are
guaranteed to have at least one sce-
nario in which each player’s choice gets
that player the best deal possible (given
everyone else’s choices), according to a
proof to be published in the February
2009 Nonlinear Analysis.

Such a scenario is called a Nash equi-
librium. Itis stable because no player can
do any better by changing strategy. Like
arock at the bottom of a valley, a game
reaching this stable scenario should tend
to stay that way. In a sense, it’s the fate
of the game to end up at a Nash equilib-
rium, and this predictive power is why
Nash’s ideas have become widely used in
economics and other social sciences.

Nash proved that there is always at
least one such equilibrium for games with
a finite number of strategic choices. But
not all possible games are so limited.

“There are many economically
important games in which the sets of
pure strategies are infinite,” comments
Andy McLennan, a mathematician and
economist who studies game theory at
the University of Queensland campus
in St. Lucia, Australia. McLennan offers
the example of an auction in which each
bidder can bid any amount — math-
ematically, an infinite set of numbers.
Of course, enormous bids would be very

poor strategies in real life, but the math
for modeling these situations must take
all possible strategies into account.

A theory that always predicts whether
an infinite-choice game will have a Nash
equilibrium still eludes mathematicians.
In the new work, Jinlu Li, a mathemati-
cian at Shawnee State Universityin Ports-
mouth, Ohio, and colleagues deal with a
special case. If all the possible scenarios
for agame are “compact” —meaning that
they are somehow constrained even if

there are infinitely many of them — the
game will have at least one Nash equilib-
rium, the team shows.

“This paper is still far away from com-
pletely solving this problem,” Li says.
The new rule doesn’t fully predict which
infinite-choice games will have an equi-
librium; some games that aren’t compact
also will have one.

The work is also based on a simplified
game with only two players, in which for
one player to win, the other must lose.
Nash’s theorem for finite-choice games
works for much more complex games
involving many players and the possibil-
ity of mutual benefit. )

The numbers rarely add up for girls

Culture may turn potentially high achievers away from math

By Davide Castelvecchi

A combination of peer pressure, gender
stereotyping and low expectations may
help turn potentially gifted kids — espe-
cially girls —away from mathematics,
wasting a country’s precious national
resource, a new study suggests.

The study, by biochemist Janet Mertz
of the University of Wisconsin-Madison
and colleagues, appears in the Novem-
ber Notices of the American Mathemati-
cal Society.

Mertz’s team tallied the participantsin
top international competitions for high
school students — the William Lowell
Putnam Mathematical Competition and
the International Mathematical Olym-
piad — and other data. Girls were under-
represented on all countries’ teams, and
some teams, including the United States,
had no girls in some years.

The large discrepancies among teams
point to cultural causes, Mertz says. “It’s
not thatgirls don’t have the intrinsic apti-
tude to excel at this level,” she says, “but
that something’s happening in the U.S.
to inhibit it.” In part, it may be people’s
attitude, she says.

“They still believe this myth that
girls can’t excel at math.” Youth culture
also may have an impact, branding stu-
dents’—notjust girls’—interest in math
as “uncool,” the researchers write.

“It certainly resonates with my expe-
rience,” says Melanie Wood, who in 1998
became the first female member of the
U.S. International Mathematical Olym-
piad team and is now a graduate student
in mathematics at Princeton Univer-
sity. “There’s no question that doing
math — and doing math for fun —was con-
sidered nerdy,” especially for a girl, Wood
recalls of her grade-school years. @)

Uneven girl power
Total number of girls on International Math-
ematical Olympiad teams, years 1998-2008

Girls/Total for Teams

Serbia/Montenegro - 17/72 24%
canada | 9/66 14%
Bulgaria [l 8/66 12%
United Kingdom [Ii} 7/66 11%
United States [ 5/66 8%
India [] 4/66 6%
China | 1/60 2%
Japan 0/66 0%
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One day, his son would
speak to the world.

He wanted them
to understand.
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Skeletons harbor
ancient evidence
for tuberculosis

DNA shows disease arose
before cattle domestication

By Bruce Bower

TB or not TB? That was the question cre-
ated by two human skeletons excavated
more than a decade ago at a 9,000-year-
old village submerged off Israel’s coast.

Bone damage apparently produced
by some infection created the Shake-
spearean dilemma that puzzled anthro-
pologist Israel Hershkovitz of Tel Aviv
University.

Thanks to a genetic analysis of the
skeletons directed by Helen Donoghue
and Mark Spigelman, both of Univer-
sity College London, Hershkovitz now
knows that his team unearthed the earli-
est known cases of human tuberculosis.
Aroughly 25-year-old mother had appar-

DNA analyzed from 9,000-year-old sunken
bones suggests tuberculosis appeared in
humans earlier than thought.

ently passed the bacterial infection on
to her 1-year-old child, after which they
both died and were buried together.
Examination of DNA from the skeletons
supports the idea, based on earlier stud-
ies, that bovine tuberculosis evolved after

human tuberculosis did, Hershkovitz and
colleagues conclude in a report published
online October 15 in PLoS ONE.

Work at the village of Atlit-Yam, which
has been covered by water for thousands
of years, yielded skeletons and some of
the oldest evidence for farming and cat-
tle domestication.

Infection-related bone damage is dif-
ficult to pin on any specific disease, notes
biological anthropologist George
Armelagos of Emory University in Atlanta.
“The genetic analysis of the Atlit-Yam
skeletons really opens up our understand-
ing of the human form of tuberculosis by
showing thatit was not derived from cattle
but evolved well before animal domestica-
tion,” Armelagos says.

One hypothesis holds that tuberculo-
sis initially infected people who drank
milk from domesticated cattle carrying a
unique strain of the bacterium. The Atlit-
Yam data “give us the best evidence yet
that in a community with domesticated
animals but before dairying, the infect-
ing strain of tuberculosis was actually the
human pathogen,” Donoghue says. )

Rumors shaped
veterans’ view
of Gulf War ills

Syndrome was defined
by informal communication

By Bruce Bower

Afterthebullets stopped flying, the rumors
took off among British veterans of the 1991
Gulf War. Early accounts of physical and
emotional reactions to wartime experi-
ences spread from one person to another
through networks of veterans. Within afew
years, these former soldiers had decided
among themselves that the symptoms they
were suffering from collectively amounted
to the controversial illness known as Gulf
War Syndrome, a new study concludes.

Simon Wessely of King’s College Lon-
don and his colleagues analyzed exten-
sive written accounts provided in 1996
by 1,100 British Gulf War vets.

The research team doesn’t regard the
rumors as necessarily untrue or mislead-
ing. Rumor proved to be critical among
the British Gulf War vets because it coun-
teracted a lack of communication from
military and government authorities,
Wessely says. Vets turned to their own
social grapevine for answers, Wessely’s
group reports in a paper to appear in Social
Science & Medicine.

Symptoms attributed to Gulf War Syn-
drome include joint and muscle pain,
bouts of depression or violent behavior,
and various cancers. Some researchers
regard the condition as a psychological
disorder related to combat stress. Oth-
ers contend that it’s a physical disorder
caused by exposure to toxic substances.

Wessely says current medical consen-
sus holds that the veterans do display
high rates of various health problems,
but these conditions don’t constitute a
discrete illness.

In a commentary to be published with
the new study, Thomas Shriver of Okla-
homa State University in Stillwater and
Sherry Cable of the University of Tennes-
see in Knoxville say that Wessely’s team
appears to regard veterans’ symptoms as
purely psychological and perhaps partly
invented out of rumor. “The authors come
perilously close to blaming the victims,”
the two sociologists contend.

But, Wessely responds, “Far from
blaming vets, we are shifting the spot-
light to the role of governments in allow-
ing an information vacuum to develop
regarding potential health risks, which
allowed rumors to spread and gain cur-
rency after the war.” &
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How a Queen Fell in Ve

“The pinfire flashes of iridescent color
in the Stauer Opal Collection
rivals those of a rainbow”.

— JAaMmES T. FENT,
Stauer GIA

Graduate
Gemologist
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Wfth a King of Gems

The mystery of Nature’s rainbow revealed

were said to bring good fortune to the

wearer because they possessed all of
the colors and powers of every gemstone.
But it was Queen Victoria’s love of opals
that was the spark that led this beautiful
gemstone to gain its spot as the most
cherished of gems.

In the early Renaissance Age, opals

To pay proper homage to this luminous
beauty, Stauer showcases our Opal
Collection, with opals that sparkle in
every color in the visible spectrum. The
2 % carat oval cabochon in the ring
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It's in the Water. This puzzle was
impossible to solve for a very long time.
Only a few years ago, a team of Australian
scientists analyzed opals with an electron
microscope and discovered that the origin
of the play-of-color is the arrangement of
spheres of water-filled silica, whose centers
are spaced at about the wavelength of
visible light. The finer the quality of opal
(those exhibiting intense color), the more
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water is in the spheres. The spheres succeed
in dissecting the waves of light on its
passage through the gemstone and
turning it into mesmerizing colors, always
new and always different.

The King of Gems. Opal is a mineral
found in areas where ancient geothermal
hot springs once existed. Ancient Romans
called the magnificent gemstone “Cupid
Paederos,” meaning a child as beautiful as
love. Opals were routinely set into the
crowns and necklaces of rulers who
believed the protective powers of the
gemstones would ward off evil. They
believed it to be the “king of gems”
because an opal holds within its fire all
the colors of the rainbow...and of all
other gems, as well. And like many birth-
stones, opals (October) were treasured by
ancient monarchs for their appearance and
their powers.
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Primordial soup

returns to life

Vials from '50s hold hints of
volcanic birth for amino acids

By Laura Sanders

After decades of languishing in a card-
board box, unanalyzed vials from a
famous chemistry experiment have been
brought back to the lab, revealing new
clues to the beginnings of life on Earth.

Over 50 years ago, 23-year-old gradu-
ate student Stanley Miller conducted an
experiment with his adviser, Nobel laure-
ate Harold Urey. They showed that amino
acids, thebuildingblocks of proteins, could
be made from a cocktail of basic chemical
precursors, the “primordial soup.”

Now a team led by Miller’s former
graduate student Jeffrey Bada reports
that remnants from a variation of that
experiment, designed to simulate a vol-
canic environment, contain even more
biologically important amino acids.

Urey and Miller re-created what they
thought was the atmosphere of early
Earth —a stew of methane, ammonia,
hydrogen and water —and zapped the
contents with an electric shock similar
to lightning. After a night of sparking,

A bolt of lightning

in a volcanic environ-
ment could have led

to an abundance of
amino acids, possible
precursors to early life.

thevial turnedred, then yellow and finally
brown. Analyses confirmed the presence
of amino acids, which were a major focus
in the search for the origins of life.

Miller published his results in Science
in 1953. Bada’s team reported the new
results in the Oct. 17 Science.

Before Miller died last year, the con-
tents of his lab, including experiments
and notebooks, were moved to Bada’s lab-
oratory at Scripps Institution of Ocean-
ography in La Jolla, Calif. When Bada
heard of the existence of the vials, he
began digging through the boxes.

Bada and biochemist Adam Johnson
of Indiana University in Bloomington
discovered that some of the vials’ con-

tents were created in the presence of a
stream of water vapor, which simulated
the local environment of a volcano. The
team reconstituted and analyzed the
dried material in these vials, identifying
10 types of amino acids not found in the
original experiment.

That result makes it plausible that a
shallow primeval tide pool tucked into
the side of avolcano and a fortuitous bolt
of lightning could have led to an abun-
dance of amino acids, Bada says.

“The local volcanic scenario is clearly
more favorable for synthesis than the
classical version of this experiment,”
says Alan Schwartz of Radboud Univer-
sity Nijmegen in the Netherlands. &)

No dad needed

DNA analysis reveals that blacktip sharks like this one may be
able to reproduce without a mate. The same team of geneticists
that verified the first “virgin birth” among sharks in a small ham-
merhead in May 2007 has confirmed a sex-free pregnancy in a
Carcharhinus limbatus from the Virginia Aquarium. The finding,
published in the Oct. 10 Journal of Fish Biology, suggests that
many female sharks may be able to reproduce asexually through
a process found in Komodo dragons and some birds. The
researchers studied mother-to-be “Tidbit” after she had died,
finding a well-developed embryo—even though Tidbit had not
been near male blacktips for eight years. Lead author Demian
Chapman of Stony Brook University in New York notes that this
type of reproduction has given rise only to single female litters
with decreased genetic diversity. — Dina Fine Maron ()
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Mammals encounter tougher times,
new assessment of species shows

Latest report finds more than a fifth face extinction threat

By Susan Milius

Between a fifth and a generous third of
the world’s mammal species now face the
threat of extinction, according to the first
comprehensive review since 1996.

Now 1,139 species rank in the most
imperiled categories, the conservation
monitoring organization IUCN reported
October 6 in Barcelona at its World Con-
servation Congress and in the Oct. 10
Science. Data from more than 1,700
experts went into this five-year review
of the conservation status of all known
wild mammals for the ITUCN Red List
of Threatened Species, the main global
scorecard for extinction risk.

“All in all, a major event,” says Don

Tasmanian devils move to endangered status.

vation ecologist Jan Schipper, who works
with IUCN and Conservation Interna-
tional. Tasmanian devils, for example, have
shifted from the “least concern” category
into the endangered one. Their population
shrank some 60 percent during
the past decade as an infectious
face cancer spread through the
species. And shrinking wet-
lands in Asia pushed the fishing
cat from a vulnerable ranking to
the endangered category.
Assessment methods have
changed too. Reclassification
based largely on DNA has split
some of the species listedin1996
and lumped together others.
“One of the things that sur-

Wilson, amammal curator at the Smith-
sonian Institution in Washington, D.C.
TUCN reviewed mammals’ status in
1996, but things have changed since then,
says one of the leaders of the effort, conser-

Fossil find may
reveal history’s
largest shake

Serpent exceeded 1 ton,
extended nearly 13 meters

By Sid Perkins

CLEVELAND — Rocks beneath an open-
pit coal mine in Colombia have yielded
fossils of what could be the world’s largest
snake, arelative of today’s boa constrictor
that was 12.8 meters long,.

Few of today’s snakes exceed 9 meters,
says Jonathan Bloch, a vertebrate pale-
ontologist at the University of Florida in
Gainesville. Some snakes that lived about
60 million years ago, however, would have
dwarfed their modern kin, he reported
October 15 at the annual meeting of the
Society of Vertebrate Paleontology.

At a site in northern Colombia, Bloch

and his colleagues unearthed the partial
remains of an ancient snake. Each of the
dozen or so vertebrae in that body seg-
ment measured about 10 centimeters
across, about twice the width of the larg-
est vertebra in a 6-meter-long modern
anaconda, Bloch notes.

None of the ribs in the fossil are com-
plete, but the size and curvature of the
fragmentsindicate that the snake “would
have had trouble fitting through the door
into your office,” he adds. The fossils rep-
resent an as yet unnamed species.

The scientists can’t readily tell whether
the segment they unearthed came from
the thickest portion of the snake, so esti-
mates of the snake’s size and weight are
minimum values. The researchers con-
tend that the snake they discovered could
have stretched more than 12.8 meters and
weighed at least 1.27 metric tons.

“This [snake] is definitely bigger than any
modern-day snake,” says S. Blair Hedges,
an evolutionary biologist at Pennsylvania
State University in University Park. €)

prised methemostwasthatthere
arestill 836 speciesthatare data-deficient,”
Schipper says. Biologists know mammals
relatively well, but hundreds remain
so mysterious that the species experts
couldn’t assess conservation status.

If those mystery species are doing
just fine, a situation Schipper considers
improbable, then 21 percent of the cur-
rently known 5,487 mammal species face
a serious threat of extinction. If all the
little-known species turn out to be fal-
tering too, that would mean 36 percent
of known mammals are in trouble.

“We don’t want to say, ‘the sky is fall-
ing,’” Schipper says. To avoid sensational
opinions, the IUCN sets quantitative
criteria for the tally’s three worrisome
categories of animals threatened with
extinction: critically endangered, endan-
gered and vulnerable. Even the least
threatened among these, the vulnerable
species, meet one of several thresholds,
such as losing more than a third of their
population during either adecade or over
three generations, whichever is longer.

In the new review, habitat loss or deg-
radation ranks as the most widespread
threat, grinding down the populations
of some 40 percent of species studied.
Hunting for food, for medicinal use and
for other purposes affects 17 percent of
mammal species, the researchers say. @)
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Stalagmites tell earthquake history

Caves could yield insight into timing of Midwestern temblors

By Sid Perkins

HOUSTON — The dates at which some
Midwestern cave formations began to
grow could help researchers chronicle
the earthquake history of Missouri and
surrounding states, scientists reported
October 5 at the annual meeting of the
Geological Society of America.

In 1811 and 1812, major quakes rocked
the New Madrid Seismic Zone, a fault sys-
tem named for a Missouri town. Keith C.
Hackley, a geochemist with the Illinois
State Geological Survey in Champaign,
and his colleagues have used geochemical
techniques to analyze material at the base
of stalagmites found in caves between 180
and 230 kilometers north of the epicen-
ters of the 1811 and 1812 quakes. Many
of those stalagmites started growing
about 195 years ago, when massive tem-
blors —around magnitude 8 — may have

cracked rocks overlying the caves. When
theserocks cracked, mineral-rich ground-
water seeped into the caverns and started
generating new stalagmites. Other stalag-
mites that the team analyzed began grow-
ing about 90 years ago, around the time
that a magnitude 5 quake shook a region
just east of the caves, says Hackley.
These results hint that stalagmites
could provide useful data about ancient
quakes in the area, Hackley says. €)

Stalagmites in lllinois Caverns, near St.
Louis, could chronicle regional quakes.

A near-record
Arctic melting

Sea-ice coverage increases,
but remains below normal

By Sid Perkins

This summer, the share of the Arctic
Ocean covered by sea ice was the second
lowest since satellite measurements
began in 1979. Because much of the ice
had formed just this past winter and was
relatively thin, the volume of floating ice
at the top of the world probably reached
arecord low, scientists estimate.

The area of the Arctic Ocean for which
floating ice covers at least 15 percent of
the sea’s surface —a measure called sea
ice extent —fell to 4.67 million square
kilometers this past September. That’s
9 percent higher than last year’s record-

low value (SN: 10/13/07, p. 238), but 34
percent below the September average
since 1979, says Walt Meier, a remote
sensing analyst at the National Snow
and Ice Data Center in Boulder, Colo. Sea
ice extent has declined 11.7 percent per
decade since 1979, Meier and colleagues
report in an October 2 news release.

In March 2008, after awinter recovery
from last year’s record-low ice coverage,
thin first-year ice covered a record-high
73 percent of the Arctic Ocean. First-
year ice is more prone to break up and
melt than thicker, multiyear ice. Ice
loss, in turn, primes the ocean to warm
even further: Open water absorbs about
90 percent of the sunlight that falls on it;
snow-covered ice reflects 70 to 90 per-
cent (SN: 11/12/05, p. 312). Then, when
ice breaks up, it’s bathed in warm water
on several sides, not just on the bot-
tom — a scenario that accelerates melt-
ing even further, says Meier. ®

Meeting Notes

Geological Society of America
October 5-9, Houston

Trees grew fast in Antarctica
Trees in Antarctica long ago had a
growth pattern much different from
modern trees, a new study finds.
Today, trees in temperate climates
have annual growth rings no wider
than 2 millimeters. But some fos-
sils of 255-million-year—old trees
from Antarctica have growth rings
close to 10 millimeters wide,
Patricia E. Ryberg and Edith L.
Taylor of the University of Kansas
in Lawrence report. —Sid Perkins ®

Salinity sensors

Mussels could help researchers
monitor road-salt pollution in
streams, a new study suggests. As
the carbonate shells of freshwater
mussels such as Elliptio
complanata grow, they record
changes over time in growth rings
just as trees do. So the mussels
could serve as biological sensors
of a stream’s water chemistry,
Matthew Winnick of Vassar College
in Poughkeepsie, N.Y., and his col-
leagues report. — Sid Perkins ()

Largest tsunami debris

Seven immense boulders of coral
found far inland on a Tongan island
may be the world’s largest tsunami
debris, new research shows. All
evidence hints that the boulders,
which lie inland of a 3-kilometer
stretch of coastline, are out of
place, says Matthew J. Hornbach
of the University of Texas at Austin.
Some of the coral masses are
oriented sideways or upside down
instead of upward, facing the sun,
testifying to an exotic origin.

— Sid Perkins &)
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HOME LIGHTING

firstSTREET

or Boomers and Beyond®

A floor lamp that
spreads sunshine
all over a room

The Balanced Spectrum® floor lamp brings many of
the benefits of natural daylight indoors for glare-free
lighting that’s perfect for a variety of indoor activities.

You don’t need the sun to get
the natural benefits of daylight

e See with clarity and enjoyment
e Creates natural, glare-free light
* Provides sharp visibility

¢ Flexible gooseneck design

¢ Instant-on, flicker-free light

e Pays for itself in energy savings

ver since the first humans built
Ea fire in their dark cave, people have
realized the importance of proper
indoor lighting. But ever since Edison
invented the light bulb, lighting technolo-

gy has, unfortunately, remained relatively
prehistoric.

Modern light fixtures do little to over-
come problems associated with improper
lighting, such as eyestrain, dryness, and
burning. As more and more of us spend
longer and longer hours in front of our
computer monitor, these problems are
compounded. And the effects of improp-
er indoor lighting are not necessarily lim-
ited to a physical problem: the quantity
and quality of light can also play a part in
both our mood and work performance.

Studies show that sunshine can both lift
your mood and enhance your energy
levels. But as we all know, the sun does not
always shine. Now, however, there’s a
solution to the problem— The Balanced
Spectrum” floor lamp will change not
only the way you see, but also the way you

This light can change the
way you live and work

It provides excellent lighting which is very

close to true daylight. The lamp itself is

light enough to be moved easily around

a room and an office. The glare-free

characteristics provide a very non-stressful

illumination for prolonged reading.
—Stanley G., M.D.

As soon as I turned on the lamp and
began to read the newspaper I could see
the wonderful difference. This lamp is just

what I needed. Thank you so much.
—Donna E.

Dozens of testimonials on file.
Results not typical.

feel about your living and
work spaces. It brings the
benefits of natural daylight
indoors, simulating the full
spectrum of daylight.

The Balanced Spectrum’s
27-watt compact bulb s
the equivalent of a 100-watt ||
ordinary light bulb. With the
lamp’s sharp visibility, you will
see with more clarity and
enjoyment in close tasks such
as reading, writing, sewing, and
needlepoint. It is especially
helpful for aging eyes.

Experience sunshine indoors at the
touch of a switch. This amazing lamp is
not only easy on the eyes, it is easy on the
hands as well, featuring a special
“soft-touch, flicker-free” rocker switch
that is easier to use than traditional
toggle or twist switches. And its flexible
gooseneck design enables you to get
light exactly where you need it. The
high-tech electronics, the user-friendly
design, and a bulb that lasts 10 times
longer than an ordinary bulb—all these
features make the Balanced Spectrum®
floor lamp a must-have.

Technology revolutionizes
the light bulb

e Save almost $61 over the
life of the bulb

e 8,000 hours bulb life
e Energy efficient
" e Shows true colors

over'ihe life of the bulb

Height as shown: 50"

guarantee. Try this lamp for 90 days and
return it for the product purchase price if
not completely satisfied.

Balanced Spectrum® floor lamp
Item# BB-3589 . v vvuuunss was $59:95

Call now for
$10 instant savings!

Only $49.95 each + ssH

*Order two Balanced Spectrum®
floor lamps and get FREE shipping
on both lamps.

*Free shipping within the contiguous 48 states only.
Please mention promotional code 36814.

For fastest service, call toll-free 24 hours a day.

1-888-649-6737

We accept all major credit cards, or if you
choose, you can pay by check over the phone.
To order by mail, please call for details.

www.balancedspectrum.com

Try the Balanced Spectrum® floor lamp
for the best value ever! Now more than
ever is the time to add sunshine to every
room in your home at this fantastic low
price! The Balanced Spectrum® floor
lamp comes with firstSTREET’s exclusive

firstSTREET

for Boomers and Beyond®

1998 Ruffin Mill Road
Colonial Heights, VA 23834

Al rights reserved. © 2007 TechnoBrands®, Inc.
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Brain sensory region reactivated EZ3EEENENEGEE

decades after hand amputation

Transplant restores partial use of original neural pathway

By Bruce Bower

David Savage probably never expected to
look down and see someone else’s hand
attached to hisright arm. Neither did he
anticipate using the strange appendage
to illuminate how the brain works. But
that’s precisely what the hand-trans-
plant patient, now 56, has done.

Four months after his December 2006
transplant, Savage’s partial sense of
touch in the new hand activated the same
brain area that would have controlled his
original right hand 35 years earlier, say
neuroscientist Scott Frey of the Univer-
sity of Oregon in Eugene and colleagues.

When Savage had both hands, part of
his right brain responded to his left hand,
and a corresponding part of his left brain
responded to his right hand. But after the
amputation of his right hand following
a machine-press accident at age 19, that
same part of hisleft brain would have been
sensory-deprived. It would have adopted
duties of adjacent sensory areas, such as
those for the right arm and possibly face.

Much research has documented that
such neural reorganization begins within
hours of limb loss or debilitation.

Yet decades later, with a new hand
in place, the former “hand area” of

Within months of receiving a hand transplant in 2006
(left), David Savage regained sensation in his palm. A
year later, he was able to lift a weight (right).

Savage’s brain has reclaimed its old ter-
ritory, Frey’s team reports in the Oct. 14
Current Biology.

“The capacity of the brain to reverse
reorganizational changes is all the more
striking in light of the fact that his brain
was fully mature when the amputation
occurred,” Frey says.

Although the researchers have no data
about Savage’s brain from just before or
just after the amputation, sensory areas
responsible for his missing right hand
must have assumed new duties, says neu-
roscientist Jon Kaas of Vanderbilt Uni-
versity in Nashville. At a minimum, the
neural map for Savage’s right hand would
have begun to respond to stimulation of
parts of his right arm, Kaas suggests.

“It'sremarkable that an original neural
pathway for the hand can be reinstated
after years and years,” Kaas says.

In April 2007, functional MRI recorded
Savage’s brain activity while each of his
hands, along with each of his cheeks, was
stroked with a coarse sponge. The same
experiment was carried out on four men
who had never experienced an amputa-
tion. Savage reported full left-hand and
full facial sensation, as well as sensation
in his right palm near the thumb. During
right-hand testing, Savage displayed
much the same left-brain
activation that the other
men did.

Savage’s recovery so far
is limited to major nerves
in the right hand, not to
peripheral nerve connec-
tions for individual fin-
gers, Frey says. It’sunclear
how the neural map of
the right hand will adapt
as Savage’s finger nerves
regenerate and finger sen-
sation develops. @)

Protecting newborns from flu
A pregnant woman who gets a flu
shot passes protection on to her
fetus, lessening the newborn’s like-
lihood of contracting flu, researchers
report in the Oct. 9 New England
Journal of Medicine. Until now, no
randomized trial has evaluated the
shot’s effectiveness in a clinical
setting. “If you want to protect the
baby and be careful, maybe the vac-
cine is a way to do that,” says study
coauthor Mark Steinhoff of Johns
Hopkins University in Baltimore and
the Cincinnati Children’s Hospital
Medical Center. — Nathan Seppa ®

Bad air for growing brains
Mexico City’s dirty air may contribute
to brain inflammation and intellectual
deficits in school-age children, a new
study suggests. Among healthy
children aged 7 to 18, lifelong
Mexico City residents scored lower
than peers from a less-polluted city
on tests of memory, flexible thinking,
problem-solving skill and the ability
to monitor and change behavior dur-
ing challenging tasks, Lilian Calderé6n-
Garciduenas of the University of
Montana in Missoula and colleagues
report in an upcoming Brain and
Coghition. — Bruce Bower {)

Vitamin D deficiency

A vitamin D shortage is more likely

in people with Parkinson’s disease
than in healthy people or those with
Alzheimer’s, a study in the October
Archives of Neurology suggests. Blood
samples showed a deficiency in

55 percent of Parkinson’s patients,
41 percent of Alzheimer’s patients
and 36 percent of healthy subjects.
Differences may be linked to less sun
exposure in Parkinson’s patients, says
coauthor Marian Evatt of Emory Uni-
versity in Atlanta. — Nathan Seppa ®
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Go Green With Envy

Flaunt 320 Carats of Genuine Polished South American Emeralds in an Exclusive Style...When
It Comes to Precious Gems, Size Does Matter.

lite—Enchanting—FElegant—

Emeralds. The Queen of all

precious gemstones. Radiant

deep green emeralds have
been one of the three most precious
gemstones ever since they were found
in Cleopatra’s mines and adorned the
Egyptian pharaohs 3,000 years ago.
But in today’s high fashion houses,
designers have embraced a polished
uncut look. For the first time, you can
wear the exclusive 320 carat Nature’s
Emerald Necklace for less than you
may believe. And that staggering carat
weight is so important in fine jewelry.
Now you can wear genuine emeralds
and feel great about knowing that you
were able to treat yourself to precious
gems without paying a precious price.
Cleopatra prized her emeralds more
than any other gem. She may have
dropped her pearls in her wine for
Mark Anthony, but she kept her
emeralds for herself!

What is the source of our
emerald’s timeless appeal? The
enchanting color of the Stauer Raw
Emerald necklace comes from nature's
chemistry. Even raw, our polished,
well-formed natural emeralds are b R
immediately recognized as something ' ; \ .
special. Indeed, when we evaluated o e : h
these emeralds, color was the most \ : i ':}"-
important quality factor. Today, ; ' A
scientists tell us that the human eye
is more sensitive to the color green

fies may vary.
than to any other. Perhaps that is ——

Wear and enjoy the gefn of ancient Not Available in Stores

why green is so soothing to the eye, ) oo

and why the color green complements royalty that's concealed within the Call now to take advantage of this rare offer.

every other color. teeming rain forest to the Andes The Raw Emerald Collection (320 ctw)
peaks—a land barely Raw Emerald Necklace—$99.

Emeralds are, by
weight, the most

touched by time. Wear and Raw Emerald Bracelet—$79.%
admire this exquisite natural ~ Raw Emerald Earrings—$59.

valuable gemstone emerald necklace for 30 Special Offer—Buy the Raw Fmerald

in the world. South days. If for any reason you Necklace and Bracelet and receive the
America is the source of are not satisfied with your Earrings absolutely FREE—a $59.” value!
our finest raw emeralds emerald necklace purchase,

where long ago they were Or you experience any 888'20 1 '7084

coveted by ancient Inca unusual defects in these Promotional Code ELN305-01

. . . . e Please mention this code when you call.

kings for their my§tenous A “garden” can be seen in  Mysterious and magnlﬁcent .

color. Today, our rich green o petyork of inclusions ~ green gems of nature, simply S er 11)4 101FJSI(J)IL\T;(():;O(S)SIDrlve e
ept. -

emerald necklace holds in the depth of our Raw return them to us for a full prifidisetdhd Bufnsville, Minnesota 55337

within it the same mystery. Emerald Necklace. refund of the purchase price. www.stauer.com
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Gold mine houses community of one

DNA analysis reveals a self-sufficient species of bacteria

By Tina Hesman Saey

A fracture deep underground in a South
African gold mine holds a rare biological
find — an ecosystem populated by a sin-
gle species of bacteria. An analysis of the
bacterium’s complete genetic makeup,
published October 10 in Science, reveals
thatthe species has all the tools to survive
completely alone.

“This really stands one of the basic
tenets of microbial ecology on its head,”
says Carl Pilcher, director of the NASA
Astrobiology Institute at Ames Research
Center in Mountain View, Calif. Scien-
tists have thought that any microbial
community would contain a variety of
species, each specialized to grow on dif-
ferent nutrients. Some microbes would
make byproducts that others could use.

Not only does the newly characterized
bacterium live alone, but it also appears
tolive independently of the sun-powered
system that helps nourish all other organ-
isms on, or in, the Earth. (Even bacteria
that get energy from chemical reactions
get some nutrients indirectly from solar

Candidatus Desulforudis audaxviator lives all on its
own, packing everything it needs into its genome.

Tennessee Astrobiology Initiative.
Onstott, of Princeton University, was a
member of the team that filtered more
than 5,000 liters of water
from the deep-Earth crack
to collect the bacteria.
Living in an environment
with a paucity of nutrients,
the bacteria must rely on
radiation from uranium and
other minerals in surround-
ing rock to split water mol-
ecules. Oxygen split from
water reacts with iron sul-
fide minerals to create iron
sulfate, which the bacteria
can then eat. The water
in the crack is old, having

energy.) “This is the first pretty solid
evidence that there is another source of
energy life can use, and that isradioactive
energy,” says Pilcher, who was not part of
the study team. The finding indicates that
other rocky planets could support sub-
surface life, he says.

It takes two to three hours to descend
the 2.8 kilometers to the fracture in South
Africa’s Mponeng gold mine where scien-
tistsdiscovered the communityofone,says
Tullis Onstott of the Indiana Princeton

last been on Earth’s sur-
face between 3 million and 10 million
years ago. The water is also hot — about
60° Celsius —and under as much pressure
as at the bottom of the ocean.

Researchers knew that few microbes
could live in such an environment but
expected to find several species. It came
asasurprise when Dylan Chivian of Law-
rence Berkeley National Laboratory in
Californiaand colleagues found that more
than 99.9 percent of the microbial DNA
came from a single species. )

Scientists make
bacteria that do
basic logic steps

Microbes can compute
AND, OR, NAND and NOR

By Patrick Barry

If the planet Vulcan had microbes, they
might look something like this: bacteria
that can perform four basic operations of
logic—AND, OR, NAND and NOR.

In the Oct. 17 Science, scientists report
success in engineering such bacteria.
By combining these logic units in vari-

ous ways, it could be possible to engi-
neer microbes with an internal “decision
tree” logic that controls their behaviors.
The technique could give scientists anew
level of control when designing microbes
for a variety of uses, such as fermenting
biofuels or producing pharmaceuticals.
“It’s the first installation of logic gates
for controlling gene expression in a liv-
ing cell,” comments Kensaku Sakamoto,
an expertin DNA computation at RIKEN
Systems and Structural Biology Centerin
Yokohama, Japan. “It’sawonderful result
and a milestone in the efforts for artificial
regulation of living systems.”
ChristinaSmolke and Maung Nyan Win
of the California Institute of Technology
in Pasadenaadded custom-designed snip-

pets of DNA to the tail end of a gene, and
then inserted that gene into either E. coli
bacteria or cells of brewer’s yeast. When
cells transcribed the DNA of the genes
with the snippets into RNA,the RNA
snippets knotted themselves up into 3-D
twists. These twists sense certain “input”
molecules and respond by either cleaving
the RNA strand or leaving it intact.

If the RNA is left intact, it will produce
the protein it encodes; if not, it won’t. It’s
like a binary switch in a computer.

Each twist in the RNA can be designed
independently of the other twists, and
combining them in various ways can
make the self-destruct switch respond
to different logical combinations of the
input molecules. &)
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I’ve been taking baths

by myself since I was 5...

I don’t want to stop now!

Introducing the

Neptune™ Reclining Bath Lift

nnovative  technology  allows
Ianyone with mobility issues to

take a bath safely. 1t’s a fact,
Americans are living longer than ever.
For many people, living longer doesn’t
mean living better, as they lose their
independence, dignity, and quality
of life. Many have to move out of the
home they love because they can no
longer do simple things... like taking
a bath... without someone’s help.
Now, an innovative product has used
the latest technology to help millions
of Americans stay safe, stay in their
home, and enjoy a better quality of
life. It’s called the Neptune™ Reclining
Bath Lift, and it’s changing the way
older Americans live.

Remember when taking a
bath was something you
looked forward to, not
something you avoided?

Revolutionary Technology...A Simple
Solution. The Neptune™ Reclining Bath
Lift is designed to help millions enjoy
one of life’s simple pleasures... a warm,
comfortable bath. Using a powerful,

/

e |

firstSTREET
exclusive

not available
in stores

Seat back
reclines!

1 ’ Senior,,
9 9 Ap?)r:‘lc%i

e Reclines for a comfortable,

relaxing bath
-
e Charges overnight 5
g b g Includes
® Battery operated Ty waterproof
e Wide seat remote!

® Folds for portability

e Extra-high backrest

e Chair raises up to 17” and lowers to 3”
e Transfer flaps for added stability

gad i e iti e

12-volt NiCad battery, its powerful
motor raises and lowers the seat so
that anyone, regardless of mobility
issues, can get in the tub easily,
comfortably, and without the fear of
slipping and falling. There’s no danger
of being shocked because the remote
is waterproof, double sealed, and
detaches from the chair so you can take
it to another room for charging if
you wish. The battery can be fully
charged overnight and, once charged,
provides enough power for 7 up/down
cycles. There’s an indicator light that
lets you know the battery needs to be
charged, and if there is not enough
power for a full up/down cycle, the
seat will not go down.

Sit Back...or Lie Back...and Relax.
One of the special features of this
remarkable product is that it allows you
to bathe in a reclining position. Once
you lower yourself into the tub, you
simply push the button and the
back reclines.

Call Today...and Try Neptune With
Our Exclusive In-Home Trial. Are you
tired of taking sponge baths at the sink,
sitting in the shower, or... worse yet,

having a friend, relative, or caregiver
help you take a bath? Why not try
Neptune in your own home and see
for yourself. If you are not satisfied
for any reason, simply return it during
the trial period for a full refund of the
product purchase price less shipping
and handling. Don’t wait, call today, our
product experts are standing by to
answer any questions you have.

Neptune™ Reclining Bath Lift
Item # ZR-5247
Call now get $50 Mail-in
Rebate and FREE Shipping.
This is a special limited-time offer.
Call today!

3"-17"H x 18.75"L x 14"W. 300 Ib. weight capacity.

Please mention promotional code 36826.

For fastest service, call toll-free 24 hours a day

1-888-591-7079

We accept all major credit cards, or if you
choose, you can pay by check over the phone.
70 order by mail, please call for details.

Ask about our Lifetime Warranty!

firsiSTREET

for Boomers and Beyond®

1998 Ruffin Mill Road
Colonial Heights, VA 23834

www.neptunelift.com
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FEATURE | NOT YOUR FATHER’S SONG

hey’re teenagers, and they’re

off somewhere listening to

music. Fortunately for Chris

Templeton, these are song
sparrows, so he can putradio transmitters
on them to figure out where they go.

He’s guessing — remember he’s work-
ing with birds — that the young song
sparrows have slipped off to go to school.
Or towhereveritisin the shrubbery that
they find tutors and learn to sing.

Lab studies show that song sparrows,
and probably half of known bird spe-
cies, have to learn the species-specific
songs they need for communicating in
romance or war. Birdsong, Templeton
says, “is a really important model sys-
tem for understanding how humans
learn language.” The avian descendants
of dinosaurs evolved their communica-
tion independently from people. So the
aspects of learning that turned out the
same, as well as those that turned out dif-
ferent, intrigue scientists studying the
brain and language.

Birds learn songs, but there’s no evi-
dence that other birds teach them — at
least not in the human sense of doing
something special, such as singing extra
slowly in front of the chicks. Young birds
do seem to listen to adults, though, and
somehow end up learning asong from cer-
tain grown-ups while ignoring others.

A human might be tempted to con-
clude that finding the grown-up models
would be easy, that a baby bird picks up
the songs of its parent.

Don’t bet on it, Templeton says.

To study who learns what from whom,
he and colleagues at the University of
Washington in Seattle have slipped into
the shrubbery too. They’ve lugged their
high-tech tracking equipment after
song sparrows in the city’s Discovery
Park, and followed when the youngsters
roamed into Seattle’s streets, backyards
and amilitarybase. Templeton has been
threatened with calls to the police, stone-
walled by residents who don’t answer
doors for strangers carrying weird gear
and presented with the limp body of a
study subject, pried away, too late, from
the family cat. “Most research on song
learning has been done in the lab—and

there are good reasons for this,” Temple-
ton says of his travails.

Yet he and other song specialists are
persevering. Lab work studied the pupils.
Now it’s time to study the schools.

What'’s to learn

Only a few animals need schooling to
communicate with their own kind. Most
of the trilling, roaring, squeaking and
chattering out in the wild is instinctual
and develops independent of teaching as
animals grow up. So far biologists have
found that the need to listen to experts to
make intelligible sounds in the right con-
text shows up only in certain birds, bats,
primates and whales and their relatives.

Among primates, only people depend
on learning for such a vital skill as pro-
ducing sounds for communication. Even
in birds, only some of the species learn.
Plenty of parrots and hummingbirds
do, and likewise many of what are called
oscine songbirds, including the warblers,
sparrows, blackbirds, thrushes and so on.
In the past decade, some dogma-smash-
ing research has shown that bellbirds,
which don’t belong in any of the estab-
lished groups of bird learners, pick up
vocalizations distinctive to their home
regions: quacks, whistles or a noise that
bird-watchers transcribe as “bonk.”

Before getting to the question of
where all these young learners pick up
their communication skills, Jill Soha of
Ohio State University’s Borror Labora-
tory of Bioacoustics in Columbus points
out that researchers are still sorting out
what learning means among birds. This
fall she’s writing up an experiment about
what education does for grasshopper
sparrows (Ammodramus savannarum).

Out in the wild, a neighborhood of
grown-up males sounds like a grasshop-
per sparrow United Nations. Each male’s
songs are recognizable as coming from
its species: afew introductory notes and
along buzz. Each bird tweaks these ele-
ments, however, altering pitch, timing
and other details into such variety that
Soha can record a neighborhood’s songs
and find no males singing tunes similar
enough to suggest a shared tutor.

Yet grasshopper sparrows do need

Not
Your
ather’s
Song

The next
generation of
birds chooses

1ts music

By Susan Milius

With each male song sparrow
singing six to 12 tunes, song
variety is everywhere, as shown
in spectrograms of recordings.
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Dad’s song vs. new music

Over four generations, savannah sparrows on Canada’s Kent Island in lineage 1
have learned songs (represented as spectrograms) very much like those sung by
their fathers. Another family (lineage 2) on the same island has gone for more
variety across generations.

Lineage 1 Lineage 2

Great-grandfather

¢ Grandfather ¢

¢ Father ¢

Son

Where did he learn that stuff?

Savannah sparrow songs (shown as spectrogram derivatives) don’t reveal family
trees. Nathaniel Wheelwright has never found a youngster singing like his genetic dad
if that dad wasn’t his mother’s social partner. The young male’s song below sounds
most like a distant neighbor’s, probably learned from the same unknown tutor.

Young male savannah sparrow

Remote neighbor

Mother’s social mate

Genetic father

schooling of some sort. When Soharaised
two youngsters in soundproof cages with
no chance to hear an adult of their spe-
cies, “they came up with weird songs,”
she says. The birds buzzed, but sounded
only marginally more like grasshopper
sparrows than a kitchen appliance.

To see what learning pattern creates
the diversity in adult song, Soha turned
to a classic laboratory setup. She raised
young birds in soundproof cages out-
fitted with loudspeakers broadcasting
performances from different adult grass-
hopper sparrows.

In experiments like this in other spe-
cies, such as the white-crowned sparrow,
biologists in the middle of the last cen-
tury came up with a basic scenario for
how birds learn to sing. Before a young-
ster can make his own music, he needs
to hear polished adult performances of
his own species. (For many temperate
birds, it really is his song. Females give
short chirps and calls but don’t perform
the more elaborate, learned arias.)

In this established scenario, a young
bird hits an impressionable age, a phase of
amonth or two when he memorizes what
grown-up songs sound like. As he learns,
he starts singing what is apparently non-
sense, like ahuman toddler baby-talking.
Gradually he enunciates more precisely.
As an adult, he can produce recognizable
versions of a song or songs he heard as a
little fellow. Justhowlong abird’s impres-
sionable phase lasts may depend on its
species, with some kinds of birds picking
up new songs throughout their lives.

‘When Soha broadcast adult song into
the soundproof chambers of young grass-
hopper sparrows, they babbled. They
slurred and lisped. Eventually they sang
like grown-ups.

Their adult songs didn’t follow the old
rules, though. When Soha compared the
students’ final songs with the ones she
had broadcast into their chambers, she
found little resemblance. Several meth-
ods of comparing song similarity failed
to agree on which student song derived
from which tutor’s.

So the diverse field recordings, where
Soha couldn’t find birds with the same
tutor, meant that the species doesn’t
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use tutors as tightly as previously stud-
ied sparrows do. For these grasshopper
sparrows, learning may be jazz, a matter
of picking up a tune and then improvis-
ing. Or, Soha says, perhaps it’s closer to
invention. It’s certainly not learning in
the sense of accurate copying.

Our song

Even if they’re only going to impro-
vise, hatchlings have to pick the right
inspiration from among all the noises of
nature around them.

A bird’s brain naturally seems to
develop a partial template for the sound
of its own species, Soha says. At least
that’s the idea emerging from experi-
ments so far. This template doesn’t pro-
vide the whole toolkit for developing
proper songs, but it does guide a young-
ster in choosing what to learn.

What grabsachick’s attention and says
“Learn ME” may be some signal in the
songitself. For white-crowned sparrows,
at least part of the cue comes from the
song’s opening whistle, Soha says. She
has raised white-crowneds to mimic
ground squirrel noises by incorporat-
ing a sparrow whistle in front of rodent
recordings on a tutorial tape.

An entertaining minority of birds
don’t stop with their own species when
learning to vocalize. “When I had my
first fawn-breasted bowerbird in my
hand, it spewed out a series of ‘record-
ings’ as high in quality as the latest digi-
tal tape recording,” says John Endler of
the University of Exeterin England. The
bird gave high-fidelity imitations of other
local birds, horses neighing and gallop-
ing, someone saying ‘morning, morning,’
even someone washing dishes.

For bowerbirds, males’ cross-species
mimicry seems to appeal to females, but
in general there’s little evidence so far
of any benefit for birds that copy sounds
of another creature, says Joah Madden,
also at Exeter. “It could be just learning
gone wrong,” he says.

Parrot dialect-ics

Most birds grow up sounding like what
they are — even where they are. Like peo-
ple, birds can have dialects.

=

Chris Templeton holds a young male song sparrow that he’s equipped with a radio
tag as part of a tracking project to see where juvenile birds learn their songs.

“Wawa,” says Tim Wright of New Mex-
ico State University in Las Cruces. That’s
what yellow-naped Amazon parrots
(Amazona auropalliata) from northern
Costa Rica squawk among themselves as
theyflock together. In1996 he described
awawaborder across the parrots’ range.
South of the border, the parrots of the
same species substitute wheep. And near
the Nicaraguan border lies a third zone,
where parrots call wuleep. Other vocal-
izations also change at these borders.

Wawa, wheep and wuleep parrot popu-
lations don’t show genetic differences,
Wright says. The birds probably mingle
and mate, and it’s learning that creates
the dialect zones.

The border between the north and
south hasn’t moved significantly in a
decade, Wright says. He has revisited old
study sites, the communal roosts where
the parrots gather at night, and found
mostly minor changes. Parrot dialects
so far appear to be a long-term feature,
much like human cultural differences, he
and his colleagues report in the Septem-
ber Animal Behaviour.

To see how dialects might matter in
bird society, Wright’s student Alejandro
Salinas-Melgozahas been trying to move
birds from one dialect zone into another,

a challenging task. When he first moved
adults with southern dialects some
30 kilometers into the northern zone,
the birds immediately flew home.

He moved the next southern trans-
plant farther, and a week later, brought
a second bird to the same site. “Those
southern birds linked right up and spent
all their time together,” Wright says.

Last season went better as Salinas-
Melgoza worked with a young, possibly
female southerner. After the move, she
began hanging around with the northern-
ers. “Within six weeks she was using the
northern dialect,” Wright says.

Wright had speculated thatlearning a
new dialect arose from the need to fit in
with a strange flock. Yet Salinas-Melgoza
didn’t see any northern parrots attacking
or cold-shouldering the immigrant with
the funny accent.

One bird’s experience isn’t defini-
tive, but Wright now muses that maybe
courtship is what drives the learning
of new dialects. Yellow-naped Amazon
pairs sing duets, alternating his and
her parts. Wright’s student Christine
Dahlin has found that the parrots care
about whether duets sound right, at least
asfaras syntax goes. When Dahlin broad-
casts recordings that break common
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Yellow-naped Amazon parrots (left) learn a different contact call depending on where
they live. A survey of communal roosts in Costa Rica found that the borders of three
dialects—wheep (red), wawa (blue) and wuleep (gold)—remained stable for a decade.

syntactical patterns, parrots ignore the
loudspeakers. Maybe dialects matter too.

Music mart

Even within a dialect group, singers
have their quirks, and youngsters can
shop around for their music models.

Male savannah sparrows (Passerculus
sandwichensis) that gather each summer
to breed on Kent Island in Canada’s Bay
of Fundy sing the species’ short, buzzy
songs with a distinctive island twang. Yet
among those island breeders, Nathaniel
Wheelwright can recognize individual
males by variations in their songs.

To see how individuals develop
their own songs, he and his students at
Bowdoin College in Brunswick, Maine,
created a database of as many of the
island song variations as they could. The
team analyzed DNA samples to sort out
the birds’ family relations. A few songs
passed from father to son with little vari-
ation for at least four generations. But
for most birds, the best match indicated
aneighbor as the putative tutor. Only 12
percent of males (occupying their first
territory) showed a strong influence
from their social father’s music, the
Bowdoin team and other collaborators
reportinthe April Animal Behaviour.(See
spectrograms on Page 24.)

Tutor choice intrigues Michael Beecher,
who leads the research on song sparrows

(Melospiza melodia) at the University
of Washington. Males grow up to sing
between sixand 12 distinct songs. Beecher
has tested various combinations of young
song sparrows and possible mentors.

In one learning test, he placed each
youngster beside an adult, but allowed the
young birds to hear broadcasts of other
tutor-tutee exchanges. When the young-
sters started singing themselves, they
turned out to have learned more of their
songs by eavesdropping than by copying
the guy singing right in their face, Beecher
and colleagues reported in 2007.

Overheard songs’ allure supports
Beecher’sideathata critical part of learn-
ingiseavesdropping on musical discourse
in a bird neighborhood and somehow
picking among the songs in play.

Now Beecher and Templeton are ana-
lyzing results from their Seattle field pro-
ject tracking young birds out listening to
music. The experimental demands were
“insane,” Beecher says. Starting in spring
2006, Templeton and his tracking team
equipped young male birds with little
radio tags. Thanks to the miracle of mod-
ern electronics, tags weighed only about
4 percent of the weight of asong sparrow.
At that size, the batteries lasted only five
or six weeks, necessitating trapping the
youngster at the right time for a switch.

For ayear, the crew went out every day
to find young birds and record the songs

of nearby adults. On a “perfect” day, data
gathering took only five hours. The real
world of evasive birds, cranky bystanders
and suburban cats was far from perfect.

Young song sparrows move around
more than he had expected, Templeton
reported at the annual meeting of the
Animal Behavior Society, held in August
in Snowbird, Utah. Among the 15 young
males he could track, each showed up in
the territories of at least 20 adult males,
making for exposure to some 200 songs.

For the young, eavesdropping is easy,
Beecher says. He and his students used
stuffed birds of various ages to mimic
feathered bystanders hanging around
adult male territories. Another grown-up
male, albeit stuffed, elicited protests and
attacks. Butresidents tolerated a (stuffed)
teenager without alot of fuss, sometimes
flying off to do something more urgent
before the researchers had clocked a full
observation session.

Young males thus get achance towatch
territorial battles and check out neighbor-
hoods where they could soon compete for
their piece of real estate. The youngsters
even seem attracted to the noisy conflicts
of territorial grown-ups and fly closer as
if eager to catch all the details.

Listening and learning songs from a
variety of future neighbors could be good
preparation for the rough-and-tumble
music of the adult world. Seattle’s song
sparrows don’t migrate, and males in
the sedentary population have plenty of
chances to get to know their rivals.

Males face off in territorial disputes
by singing to each other, and Beecher has
found that repeating arival’s song back to
him counts as a strong move. Learning a
variety of the neighborhood songs could
mean that a young male has his sassy
comeback ready.

So for song sparrows that stay put year-
round, choosing songs could be the first
step in a world of musical warcraft. For
other species, the dynamics differ, but the
principle is the same: Song matters. B

Explore more

B Marler, Peter and H. Slabbekoorn,
Eds. Nature’s Music: The Science of
Birdsong. Academic Press. 2004.

26 | SCIENCE NEWS | November 8, 2008

WWW.SCieENncenews.org

FROM LEFT: E.R. DEGGINGER/ANIMALS ANIMALS; J. KORENBLAT, SOURCE: T. WRIGHT ET AL./ANIMAL BEHAVIOUR 2008


http://www.sciencenews.org

“...a significant contribution to a topic that is still
far from settled.”

-The Journal of the Royal Astronomical Society of Canada

“Our Undiscovered Universe is the mental portrait
of a free thinker who is not conformed to the
world of traditional physicists, and it has rarely
been surpassed in the world of popular science
literature.”

-Dr. Hamid Rassoul, Associate Dean: College of

Sciences; Founding Director of GPL; Professor: PSS,
Physics and Space Science, Florida Institute of
Technology

Available for purchase at

WWW.OUR UNIVERSE.COM


http://WWW.OURUNDISCOVEREDUNIVERSE.COM

FEATURE | NICOTINE'S NEW APPEAL

Mimicking the addictive compound’s action
in the brain could lead to new drugs for
Alzheimer’s, Parkinson’s and schizophrenia

By Laura Beil

irst, let’s clear the air: Nico-

tine invites addiction, and it

employs adelivery device that’s

been killing people for centu-
ries. Butlet’s also be honest: Nicotine has
some attractive qualities. Smokers use it
to calmjitters or perk themselves up. It’s
acommon (if ill-advised) tool for weight
control. Nicotine lowers the risk and
eases the symptoms of Parkinson’s dis-
ease. Patients with mental illness have
high rates of tobacco use, partly because
nicotine helps quiet the mind.

Because of these talents —along with
nicotine’s intense grip on the brain —sci-
entists have sought compounds that can
deliver the good without the harm. Now,
almost 20 years after the quest began,
the research has come a long way, baby.
A number of experimental drugs —mol-
ecules reduced to mere shadows of nico-
tine — show signs of being able to exploit
nicotine’s power to compensate for the
defects in an ailing brain.

Such drugs may offer new therapies
for diseases that now have few treatment
options —boosting cognition in patients
with Alzheimer’s disease, calming hyper-
activity, relieving pain or treating mental
illness. Similar drugs are also in early test-
ing for Parkinson’s disease, inflammation
and even obesity.

“We’re very blessed that nature gave
us nicotine,” says Donald deBethizy,
chief executive officer of North Caro-
lina-based Targacept Inc., which broke
off from tobacco giant R.J. Reynolds in
2000. Few other compounds, deBethizy
says, affect the brain at such a basic neu-
rological level, with so much power to
control chemicals that ferry signals from
one brain cell to another.

Most common neurological diseases
reflect problems with one of those mes-
senger chemicals, or neurotransmitters.
Drugs for such diseases usually target
the activity of one neurotransmitter at
a time. But nicotine is a volume knob
for many at once. And that could make
nicotine-mimicking drugs both potent
and hazardous, affecting brain function
so fundamentally as to cause worrisome
side effects. In fact, the first modern drug
approved that acts directly on the brain’s
nicotine relay system — the smoking-
cessation drug varenicline —has been
tarnished by anecdotal reports of night-
mares and suicidal thoughts in people
taking the drug. How much those prob-
lems can be blamed on the drug’s action
remains unclear, but it’s hard to find a
researcherin the field who hasn’t thought
long and hard about side effects.

“The issue is, as with all drugs, they

CHARLES FLOYD, SOURCE: JENSEN ET AL./JOURNAL OF MEDICINAL CHEMISTRY 2005
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A Rat Brain Lights Up for Nicotine

Receptors that bind to nicotine are found throughout the rat brain and, presumably, the human
brain. This simplified graphic shows two subtypes of these receptors in the brain areas being
targeted in drug development.
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have pluses and minuses,” says Allan
Collins of the University of Colorado at
Boulder. “Finding compounds that have
more pluses than minuses has been the
problem.” But, he adds, “I'm more opti-
mistic than I have been in the past.”

Beginning with a bad reputation

In this case, the past dates back to the
late 1980s, when researchers began to
realize the breadth of the brain’s inven-
tory of nicotinic receptors. Receptors are
like docking stations, allowing molecules
to attach toacell and set a chain of events
in motion. Usually each molecule lodges
inaspecificreceptor onacell, like a garage
that houses only one make and model of
vehicle. Once the molecular caris parked,
alot of running around occurs inside the
cellular house. In the case of nicotine, one
molecule pulls into lots of garages.

In a normal, tobacco-free existence,
these receptors aren’t sitting around
waiting for nicotine. They are made for
acetylcholine, a powerful neurotrans-
mitter associated in the brain with atten-
tion, learning and memory. Nicotine just
happens to be a sometime impostor for
acetylcholine in smokers. “Nicotine is a

sloppy drug that acts at all these recep-
tors,” says Martin Sarter of the University
of Michigan in Ann Arbor. Also, nicotinic
receptors adapt to chronic exposure over
time. The changes differ depending on
the type of receptor and where it lies in
the brain. Such changes are thought to
explain why smokers lose sensitivity to
nicotine, eventually requiring higher
doses to achieve the same effect.

As they identified more and more
receptor subtypes, scientists began to
wonder how the brain would respond to
a nicotine-like molecule that could acti-
vate just one type of acetylcholine recep-
tor. For 15 years or so, not many people
cared to know. Aside from isolated aca-
demic exploration at universities, the
vast majority of commercial drug pursuit
came from the R.J. Reynolds team that
would become Targacept, as well as the
Tllinois-based firm Abbott Laboratories. It
seemed that nicotinic receptors’ pedigree
presented a public relations headache.
Even if the research could produce great
new drugs for desperate needs — consider
the prediction that more than 8 million
North Americans will develop Alzheim-
er’sby 2050 — pharmaceutical executives

feared that nicotinic drugs would have a
questionable image. (Indeed, the corpo-
rate public affairs office at Abbott said
the company would not contribute to
this story.)

“It was very difficult in the begin-
ning,” says Stephen Arneric, who
worked on nicotinic drugs at Abbott
during the 1990s, but has since joined
the biotech startup Neuromed. “When
the program was started at Abbott, the
first question out of senior management
was, ‘Merck isn’t doing it, why should
we?”” Arneric and his colleagues even
launched a quiet, so far unsuccessful,
campaign to change the name of the
receptors, removing the regrettable
name “nicotinic” to make the research
more palatable.

“The demonization of nicotine is
what we’re all up against,” deBethizy
says. However, unlike the lonely years
of the 1990s, it’s now difficult to find a
major drug company not trying to capi-
talize on nicotinic receptors.

Receptor by receptor
Chemists have produced molecules
with selectivity for only one particu-
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Nicotine for what ails you

Part of tobacco’s danger lies in its addictive quality, mediated by nicotine. But
nicotine also boosts memory, among other beneficial effects. The search is on for

molecules that act like nicotine but carry none of tobacco’s negative health effects.

of smoking
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lar receptor type at a time. The biggest
players remain Abbott and Targacept.
Generally, drugs in development tar-
get two particular subtypes of nico-
tinic receptors, known in shorthand
as alpha-4-beta-2 and alpha-7. Other
types of nicotinic receptors are scat-
tered throughout the brain, in mus-
cle and in cardiac tissue. But in the
brain these two appear to be common
and best suited for disease treatment.
Farthest along in testing are drugs for
Alzheimer’s disease, depression, pain
and attention-deficit/hyperactivity dis-
order, or ADHD.

In 2006, Targacept researchers
released the results of a study of a nic-
otine-like drug designed to improve
cognition in people with Alzheimer’s
disease. The drug is designed to bind
only to the alpha-4-beta-2 receptors in
the brain and boost other neurotrans-
mitters. In collaboration with Astra-
Zeneca Pharmaceuticals, the company
completed a randomized trial involv-
ing 193 patients with memory impair-
ment (though not dementia) related
to Alzheimer’s or schizophrenia. After
taking the drug for 16 weeks, patients

showed improvements on tests of
attention and memory, the research-
ers reported during an Alzheimer’s
research meeting the same year. But in
September, the company issued a press
release calling results of a larger study
“inconclusive.”

A separate Targacept drug, this one
for depression, is also working its way
through the testing process. In 2007,
at a meeting of the British Association
for Psychopharmacology, the company
described a trial involving 184 volun-
teers who had not responded well to
first-line antidepressant drugs. The
results of this study were encouraging
enough to expand trials, though the true
effectiveness of the drug — as with all
nicotinic compounds —won’t be known
until further studies are completed.

Also, a partnership of two companies,
Abbott and the Denmark-based Neuro-
Search, announced this year the results
of tests on a drug for ADHD. That study,
described in May during the annual
meeting of the American Psychiatric
Association, involved 221 adults with
ADHD. After taking the drug for four
weeks, volunteers reported an increase

in work productivity and a reduction in
absenteeism. Based on these results, the
companies plan to move the drug into
further testing. In a twist that speaks to
thebroad influence of nicotinic receptors
in the brain, the same drug also appears
to be a candidate for pain control.

Not all testing falls under the domain
of pharmaceutical corporations. In
August, a research team led by sci-
entists from the University of Colo-
rado Denver published the results of a
study testing a nicotinic compound for
schizophrenia, a disease that has been
the subject of a decades-long search
for new treatments. Upwards of 85
percent of people with schizophrenia
smoke, largely because many patients
feel a greater mental clarity when they
light up. Writing in the August Ameri-
can Journal of Psychiatry, the research
team described the results of tests in
31 people who received two different
doses of the experimental medica-
tion. The molecule targets the alpha-7
receptors in the brain. The results
were heartening, though not dramatic,
and the usefulness of the drug is still
unknown.
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Strong medicine

In most of these early drug trials, com-
plaints have been similar to those felt by
many a teenager sneaking his first ciga-
rette —nausea, diarrhea, dizziness. None-
theless, side effects are still among the
biggest concerns. Everyone in the field
took note in February when the U.S. Food
and Drug Administration hastily called
anews conference to announce a public
health advisory for varenicline, the anti-
smoking drug made by Pfizer under the
trade name Chantix. The FDA warned of
mood changes, suicidal thoughts and sui-
cide. “Clearly these are very concerning
findings for this product which is being
widely used,” the FDA’s Bob Rappaport
told reporters.

Until these reports began to surface,
the approval of Chantix had been a bell-
wether in the race for nicotinic drugs:
a medicine that had entered the mar-
ket and shown record success. Smokers
taking Chantix have a much better track
record of giving up cigarettes than those
trying other methods. Animal studies
suggest the drug might one day have a
role in treating alcohol addiction. The
side effects remain unexplained.

“Theymay indicate the heterogeneity
of the human brain and the condition,”
says Roger Papke of the University of
Floridain Gainesville, who haslong stud-
ied nicotinic receptors. As with other
illnesses, each person may have varia-
tions in receptors that alter his or her
response to the drug.

Varenicline binds to nicotinic recep-
tors, interfering with the mechanism
most strongly associated with addic-
tion, with the idea of still allowing the
brain enough reward to ease with-
drawal symptoms. Whether the mole-
cule in its current form binds too many
types of acetylcholine receptors, whether
itactivates other neurological systems or
whether suicide risk is simply elevated
among people giving up cigarettes is
unknown.

“I don’t think they’re going to see it
in all drugs,” Arneric, the former Abbott
scientist, says about these types of side
effects. “If you look at nicotine itself, it
doesn’t have those side effects.”

The neurotransmitter
acetylcholine (molecule)
interacts with an alpha-7
nicotinic receptor (green).

G

A native neurotransmitter binds to a nicotinic receptor on a neuron. Nicotine and
a number of new drugs for a variety of diseases hit the same brain receptors.

An extra dose

Developers of nicotinic drugs have had
to make one other consideration: 20 per-
cent of the adult U.S. population smokes,
and will administer their own nicotine
on top of whatever drug they may receive
for an illness. In doing so, they will be
stimulating nicotinic receptors in the
blunt, old-fashioned way along with a
treatment for memory or pain. No one
can say with certainty what that means.

Then there’s the property of nico-
tine everyone knows —addiction. Can a
medicine that works like nicotine, even
if it isn’t really nicotine, completely rid
itself of nicotine’s most notorious qual-
ity? “The exact basis for the addiction to
smoking — that is more complicated than
it seems,” says University of Michigan’s
Sarter. “Is it possible that these selec-
tive compounds produce an addictive
component? I don’t think we know at
this point. Personally, I don’t think this
is the case.”

DeBethizy of Targacept — who
spent years as an R.J. Reynolds scien-
tist —believes that addiction to nicotine

has much to do with binding to another
type of receptor, alpha-6. “We’ve decided
that the best way to make nicotinic drugs
is to develop selective compounds,” he
says. “Steer away from a form of alpha-6,
which is involved in addiction.” Though
it’s still too early to draw conclusions,
he says that so far the nicotinic drugs
haven’t shown signs of causing cravings
or dependence.

Which means, for the first time in
human history, drugs may come along
that have a nicotine-like relationship
with the brain in a way that has noth-
ing to do with addiction. “There will be
some good new medicines,” Arneric pre-
dicts. If that’s true, a drug that has been
an accomplice in millions of deaths may
finally have a chance to help make some
lives better. ®

Laura Beil is a freelance science writer
based in Texas.

Explore more
B More information on the brain and its
receptors: thebrain.mcgill.ca

32 | SCIENCE NEWS | November 8, 2008

WWW.SCieENncenews.org

NICOLAS LE NOVERE/UNIVERSITY OF CAMBRIDGE


http://thebrain.mcgill.ca
http://www.sciencenews.org

Introducing the world's simplest cell phone experience — with service as low as $10 a month*

It doesn’t play games, take pictures,
NEW or give you the weather

The Jitterbug® developed with Samsung®.
Its the cell phone that’s changing all the rules.

Qwﬂ
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FEATURE | LONG LIVE PLASTICS

Long Live

With plastics in museums decomposing, a new effort seeks to halt the
demise of materials commonly thought to be unalterable By sid Perkins

ecause plastic products can be

mass-produced cheaply, they

have long been considered

the poster child of a throw-
away culture. Plastics are versatile:
Some are soft and flexible, but others
are completely rigid. A few mimic nat-
ural substances; some are infused with
colors rarely found in nature. Others
are as clear as glass. And some polymer
substances composing plastics can be
molded into shapesimpossible to repro-
duce with materials such as wood.

Perhaps because they are so versa-
tile, some objects made from plastics
have become highly collectible. Some
museum collections, in fact, specialize
in items commonly made of plastic —
toys, games and dolls, for example. Other
museums couldn’t avoid the polymers
if they tried: Plastics show up in every-
thing from fabrics to furniture, sequins
to sculpture.

Though often praised for their chemi-
cal stability, plastics don’t last forever.
Vinyl can crack, polyurethane can get
cloudy and flexible tubing can become

stiff. Even Ken and Barbie, like anyone
approaching 50, can succumb to blem-
ishes, age spots and loss of skin tone.

A decade ago, a survey of museum col-
lectionsin London confirmed the ephem-
eral nature of polymers: About one out
of every eight plastic items showed signs
of physical degradation such as crack-
ing, discoloration or deformation, says
Bertrand Lavédrine, an analytical chem-
ist at the National Museum of Natural
History in Paris. That doesn’t mean the
other plastic objects will stay in good
shape. Even items that appear fine for
long periods can suddenly deteriorate
once chemical changes start, he notes.

Most chemical changes triggering
polymer degradation are irreversible.

The series of images at left shows
the stages of degradation of Antoine
Pevsner’s 1923 “Head of a Woman,”
made of nitrocellulose plastic. At
right, wax used as a molding release
has migrated past the polyvinyl chlo-
ride skin of this 1960s doll, leaving a
blotchy white coating.
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But given the right conditions, the demise
of plastics can be slowed. Often, however,
the challenge is to find those conditions.

“The museum world, in particular, has
suffered badly from a lack of detailed
understanding about the materials and
techniques used for the manufacturing,
the conservation and the restoration of
artifacts that are now in critical condi-
tion,” says Lavédrine.

Hence the need for the POPART proj-
ect. This 42-month, multimillion-dollar
program —whose nameisashortened ver-
sion of “Preservation of Plastic ARTefacts
in museum collections” — was launched
in October to address many of the prob-
lems that curators now face. Funded by
the European Commission, researchers
from the dozen participating museums,
government agencies and universities
in eight countries will survey museum
collections, study how certain polymers
deteriorate, develop techniques to display
and clean plastic items and design equip-
ment that can quickly discriminate one
type of plastic from another.

Chain, chain, chain

Plastics are a type of polymer, a class
of materials that gets its name from the
Greek words for “many parts.” Research-
ers create polymers by chemically string-
ing together large numbers of simple
carbon-based units called monomers
(“single parts”). The near-endless vari-
ety of plastics stems from the diversity of
monomers — esters, amides and imides,
to name a few — and the degree of link-
age that exists between polymer chains:
In general, the more bonds there are, the
stiffer the plastic.

Materials scientists can use avariety of
additives to further tailor a plastic’s phys-
ical properties, says Brenda Keneghan,
a polymer scientist at the Victoria and
Albert Museum in London. Plasticizers
such as phthalates, phosphates and glyc-
erols add flexibility and make the plas-
ticworkable, she explained in July at the
Euroscience Open Forum in Barcelona.
Lead and other metallic substances can
chemically stabilize the material. Other
additives, including pigments and flame
retardants, slow degradation that results

from exposure to heat, light and atmo-
spheric oxygen.

The problem, says Keneghan, is that
many of these components aren’t chemi-
callybound to the polymer chains. Thus,
over time and under certain conditions,
the additives can ooze out of the plas-
tic. Studies suggest that many of these
substances — including phthalates (SN:
6/4/05, p. 355), flame retardants (SN:
3/26,/05, p. 206) and bisphenol A (SN:
9/13/08, p. 15) —leach from consumer
products and can cause significant
health problems for humans.

Loss of these additives doesn’t help

Early items first made of cellulose
nitrate, now a common plastic, were
marketed as luxurious because they

resembled tortoiseshell and ivory.
As the plastic naturally breaks down,
it releases nitric acid. The acid cor-

roded the lead motif on the comb
below. The sunglasses above
remained inside their case, but
the plastic still broke down and the
nitric acid did its own damage.

the plastic either. When liquids leach
from the material, surfaces can become
covered with bloom — the same sort of
powdery coating that forms on choco-
late when sugar and fat migrate to the
surface after the chocolate is stored in
cool or wet conditions, says Keneghan.
If the oozing liquids are oily or sticky,
they attract dirt that often can’t be eas-
ily removed.

Such physical changes in plastic mate-
rials are just the beginning. Any number
of factors — including exposure to ultravi-
oletlight, ozone or even atmospheric oxy-
gen — can trigger chemical changes that
can cause the plastic to crack or become
discolored. Vinyl car roofs, a popular
option on automobiles in the 1970s, are
a good example, says R. Scott Williams,
an analytical chemist at the Canadian
Conservation Institute in Ottawa. The
roofs “looked fine for a while after they
were purchased, and then they suddenly
degraded” when chemical reactionsaccel-
erated by long-term exposure to sunshine
and pollutants consumed the vinyl’s sta-
bilizers and antioxidants.

There is no standard way to preserve
damaged plastic items. Any attempt to
ameliorate their deterioration often
causes more problems than doing noth-
ing, says Keneghan. At present, she
notes, the most effective interventions
are preventive — displaying at-riskitems
inacool,low-light environment with sta-
ble humidity, for example. Other tricks
include using materials such as activated
charcoal and other absorbent materi-
als to scavenge oxygen or acidic fumes
from the atmosphere surrounding the
objects.

In the POPART project, researchers
will explore ways to conserve plastics.
One possibility, says Lavédrine, might be
to use gamma rays to repolymerize the
material in fragile plastics such as poly-
urethane foam, often used in furniture
cushions or to pad museum drawers. The
same technique could be used to form a
protective veneer on some types of plas-
tics. Scientists also will evaluate various
solutions and cleaning techniques to see
how well they clean an object without
causing long-term damage.
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Hiding in plain sight

Soon after Graham Martin, an analyti-
cal chemist who is now head of science at
the Victoria and Albert Museum, arrived
at the V&A in the early 1980s, he asked
curators to inventory the plastic items
in their collections. “They all said that
they had none, and they were all wrong,”
he says. “Today curators are much more
aware of polymers, but then again there
was a lot of room for improvement.”

As the United Kingdom’s national
museum of art and design, the V&A con-
tains many items composed of at least
some plastic parts. While some plastics
are obvious, others turn up in unexpected
places, says Keneghan. A partial survey
ofthe museum’s holdings recently found
more than a thousand polymer-contain-
ing objects in the metalwork collection
— many of them plastic baubles in jew-
elry — and dozens of items with plastic
components in the furniture and wood-
work collection. Unsurprisingly, the
curators tallied more than 6,000 plastic
artifacts related to childhood, including
dolls, toys and games. In the fashion col-
lection, which wasn’t part of the recent
inventory, plastic items include every-
thing from vinyl boots and accessories
to fabrics, jewelry and sequins, she told
the audience in Barcelona.

Ofnearly 8,000 items identified by the
inventory, researchers deemed 15 per-
cent to be in poor or unacceptable con-
dition. Another 13 percent of the objects
showed signs of chemical changes; more
than half of those had become brittle, and
one-fifth of the items were discolored.

One of the first tasks of the POPART
project will be to conduct similar inven-
tories of other national collections in
Europe, says Lavédrine. By assessing the
frequency and type of degradation among
a wider sampling of museums, the proj-
ect’s scientists can better tailor research
priorities for later phases of the effort.

Determining the current condition
of an object, plastic or not, is critical
to figuring out how to preserve it, says
Keneghan. Perhaps more important,
researchers also need to know what
type of plastic the object is made of.
For 94 percent of the objects surveyed

in the Victoria and Albert collections,
the identity of the plastic — and there-
for how the material might degrade — is
unknown. More than half of the rest are
known to be made of an unstable mate-
rial, she says.

Pinning down a plastic’s identity typi-
callyinvolves sending apiece back toalab
for analysis, but museum curators often
are loath to mar an artifact to gain even
asmall sample. Nondestructive methods
such as infrared spectroscopy — shin-
ing low-level light on an object and then
scrutinizing the intensities and wave-
lengths of the light that bounces back to
a detector — is a promising technique,
says Williams, who is trying to develop
and refine such equipment.

Using a portable unit and a database of
reflectance spectra that are signatures of
various plastics, researchers could swoop
into a museum and efficiently identify
the composition of hundreds of artifacts
in the course of an afternoon, he says.

POPART aims to develop other nonde-
structive analytical techniques for identi-
fyingplastics, says Lavédrine. Researchers
will also work to enhance current analyt-
ical methods, such as gas chromatogra-
phy and mass spectrometry, making them
quicker, more accurate and able to take
smaller samples.

Incomplete census

Even an accurate tally of a museum’s
artifacts wouldn’t include all of its poly-
mers. Drawers and storage boxes can be
lined with foam cushions, and the tubing
that circulates air through display cases
sometimes is made of plastic, as are parts
of the display cases themselves. Photo-
graphic slides and negatives often are
stored in plastic sleeves. Degradation of
these auxiliary materials can damage a
museum artifact as surely as deteriora-
tion of the item itself.

Williams has long crusaded against
the use of flexible polyvinyl chloride
tubing to circulate air through exhibits.
As much as 40 percent of the material
by weight can be plasticizers, not poly-
mer. Even slight changes in humidity
can affect the material’s stability, driving
the oily additives out where they damage

nearby objects. The tubes also can emit
vapors such as hydrogen chloride, which
when dissolved in water droplets creates
hydrochloric acid.

As they degrade, many polymers give
off corrosive byproducts — which has
led chemists to dub them “malignant”
plastics. One of the most prevalent is
cellulose acetate, amaterial used in jew-
elry to simulate natural materials such
as tortoiseshell, ivory and mother-of-
pearl but most commonly used as pho-
tographic film. When cellulose acetate
deteriorates, it gives off acetic acid — the
ingredient that gives vinegar its pungent
odor and taste. Not only does the acetic
acid eat away at the surface of the object
that’s deteriorating, its vapors can chew
away at any artifacts nearby. “When you
open up a box and smell vinegar, you
know your items are in trouble,” says
Keneghan.

POPART scientists will study the deg-
radation of cellulose nitrate — a fore-
runner of cellulose acetate that gives
off nitric acid as it deteriorates — and of
polyurethane, says Lavédrine. Research-
erswilllook to identify chemical markers
for polyurethane degradation and mea-
sure how variations in humidity, temper-
ature and atmospheric oxygen affect the
material’s rate of deterioration.

The POPART project is all about pre-
serving cultural heritage, says Martin.
“One of the big questions is, ‘How can
we keep what we have longer?’” he says.
“Alot of the damage we see might be dif-
ficult to reverse, but it still needs to be
assessed.”

Challenges in preserving plastics will
not be small, and figuring out how to
preserve one type of plastic won’t nec-
essarily solve all a curator’s problems.
“I’ve always been jealous of film archi-
vists,” Martin notes. “They only have to
deal with one type of plastic, and we’ve
got amultitude of them.... A plastic chair
might have anylon cover over a polyure-
thane foam cushion over a polypropylene
base,” he bemoans. “That’s three plastics
right there in just one item.” B

Explore more
B The POPART project: popart.mnhn.fr
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Poisoned Profits: The Toxic

Assault on Our Children

Philip Shabecoff and Alice Shabecoff

I n this powerful investigative work,
the Shabecoffs tell the stories of

communities from Dickson, Tenn.,

to Pittsfield, Mass., where chemicals

have seeped into water, air and bod-

ies — debilitating children and leaving

parents searching for answers.

The authors capture community
efforts to connect clusters of disease to
chemicals —including TCE, phthalates,
chromium 5 and Teflon — and illumi-
nate the underlying policy reasons for
gaps in governmental oversight.

Written in highly readable prose,
the book critically examines why some
of these chemicals have not been reg-
ulated in America and enumerates
cases where companies settled with
affected families out of court, paying
off the families in exchange for “no
fault” clauses.

Beyond identifying these important
issues in consultation with experts,

the Shabecoffs provide concrete safety
tips on topics including purifying
water, avoiding toxins in cars, keeping
chemicals out of the home and buying
safer plastics.

More than a hundred interviews
with corporate researchers, public
health leaders, government insid-
ers and affected families support
this cautionary tale of collusion
that falls short of
being alarmist. The
authors ask readers
to demand account-

Poisoed
Profits

et A

... abilityand public
health scrutiny for
e il the benefit of future
| ; i tions.
0 aalaal§ genera
R “We focused on

children because people care about
children, but they are only our canary
in the coal mine,” Philip Shabecoff said
at a September book talk in Washing-
ton, D.C. “We are all at risk.”

— Dina Fine Maron

Random House, 2008, 353 p., $26.

Sun in a Bottle: The Strange

History of Fusion and the

Science of Wishful Thinking

Charles Seife

Fusion is the source of energy that’s
30 years away, and always will be,

skeptics quip.

In principle, the energy released
when light atomic nuclei are fused to
form heavier ones is much greater than
the energy required to coax the light
nuclei into fusing in the first place.

That’s how the sun
hasbeen shining for
billions of years. And
ever since the first
hydrogen bomb tests
in the 1950s, scien-
tists have hoped to
reproduce the sun’s
magic in a controlled
fashion, unlocking an unlimited source of
energy. But the dream has been elusive.

With great explanatory skill, Seife, a
journalism professor at New York Uni-
versity, explains how fusion works and

why it is so hard to get power out of it.
Seife reviews the parade of hubristic
and sometimes comic or outright dis-
honest claims that fusion scientists
have made over the decades.

Edward Teller proposed using hydro-
gen bombs to widen the Suez Canal, and
Martin Fleischmann and Stanley Pons
reported producing a tabletop nuclear
fusion reaction at normal temperatures
and pressures — “cold fusion.”

But there are also lesser-known epi-
sodes. In 1951, for example, Argen-
tine President Juan Peron pompously
announced that his country had
learned to control fusion with a secret
material, which scientists suggested
was probably baloney.

Although Seife sometimes goes in cir-
cles and makes the same point multiple
times, the book — his fourth — is enjoy-
able, and a must-read for anyone who
wants to know the story behind ongoing
multibillion-dollar attempts at bottling
up the sun. — Davide Castelvecchi
Viking, 2008, 294 p., $25.95.

Global Catastrophes
and Trends: The Next
Fifty Years

Vaclav Smil

A tempered and practi-
cal look at the trends
driving change in the 21st century.
MIT Press, 2008, 307 p., $29.95.

Magnetic Appeal:
MRI and the Myth of
Transparency

Kelly A. Joyce

An argument that mag-
netic resonance imag-
ing does not deliver on
all its health promises. Cornell Univ.
Press, 2008, 198 p., $21.95.

Don’t Touch That: The
Book of Gross, Poison-
ous, and Downright
Icky Plants and Critters
Jeff Day

Advice for kids about
those scientific curiosi-
ties that they shouldn’t explore — at
least not with their hands. Chicago
Review Press, 2008, 108 p., $9.95.

Neuroengineering the
Future: Virtual Minds
and the Creation of
Immortality

Bruce F. Katz

A description of the
science that could transfer a mind

to a machine. Infinity Science Press,
2008, 389 p., $49.95.

Facts and Speculations
in Cosmology

Jayant V. Narlikar and
Geoffrey Burbidge
Physicists argue that
the universe’s myster-
ies are far from being solved. Cam-
bridge Univ. Press, 2008, 287 p., $60.

How to Order To order these books or others,
visit www.sciencenews.org/bookshelf. A click on
a book’s title will transfer you to Amazon.com.
Sales generated through these links contribute
to Society for Science & the Public’s programs
to build interest in and understanding of science.
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FEEDBACK

Testosterone proxy

In the study on the correlation of high
levels of serum calcium with fatal pros-
tate cancer (“Cancer-calcium con-
nection,” SN: 9/27/08, p. 12), were
testosterone and vitamin D levels also
measured simultaneously? Since low
levels of both are related to osteoporosis
in men, and testosterone is known to be
a fuel of cancer, wasn’t perhaps calcium
just a proxy for testosterone?

Edward Kausel, Cambridge, Mass.

Participants were given vitamin D and
calcium supplements as part of the study.
But the researchers didn’t measure blood
levels of vitamin D, and they acknowledge
that these levels vary considerably among
individuals and might influence cancer
risk. The researchers also didn’t measure
testosterone levels. The potential con-
founders the team accounted for were
age, body mass, race and family history of
prostate cancer. — Nathan Seppa

Biologists gone bad

The mercenary pattern identified by
David Michaels (“Corporate cam-
paigns manufacture scientific doubt,”
SN: 9/27/08, p. 32) is one reason it has
been difficult to fight developers who
destroy habitat in southern California.
They hire accredited biologists who can
stand next to an endangered plant and
not see it, or do surveys for reptiles in
February, nesting birds in October or
seasonal migrants in the wrong season.
Thus the endangered species that use
the habitat are reported not to be there,
and the development goes ahead. We
call such scientists “biostitutes.”

Drew Feldmann, San Bernardino, Calif.

Following the yawn

The article “Man yawns, best friend fol-
lows” (SN: 8/30/08, p. 13) concluded
that, “If the study can be replicated, it
strongly suggests that dogs may have a
primitive empathy capacity.” I like dogs,
but before I can jump on the empa-
thetic-canine bandwagon, I need to
know if the researchers were aware of
and controlled for the following: Dogs

(along with many other animals) aren’t
comfortable while being stared at, and
they aren’t comfortable in the pres-
ence of unusual behavior. Dogs, when
uncomfortable, often “yawn” to relieve
stress. Did these canines show empa-
thy? Or, did they merely show what dog
trainers refer to as “stress yawning”?
Gretchen Dean, Minneapolis, Minn.

If stress were the main factor, then the
dogs would probably have yawned dur-
ing a modified version of the test, in which
the person caught the dog’s eye and then
silently made a face, but didn’t yawn.
When the researcher only made a face,
the dogs didn’t yawn. — Susan Milius

A global food disaster

Sid Perkins reminds us in “Disaster
Goes Global” (SN: 8/30/08, p. 16) that
in some regions we humans are already
consuming close to two-thirds of the
land’s biomass. A couple of years ago, a
study warned us that at current fishing
rates we’ll deplete the ocean’s seafood
stocks by 2050 (“Worthless waters,”
SN: 11/4/06, p. 291). Yet unless we
make efforts to slow the growth of the
world population, our numbers will
increase by 40 percent in that same
time frame. Is my math wrong, or are
we going to run out of food?

Patricia Leitner, Oakland, Calif.

Multistep reactions

According to “Disaster Goes Global”
(SN: 8/30/08, p. 16), sulfur dioxide
reacts with water vapor in the air to
produce sulfuric acid. Is this possible?
When sulfur dioxide dissolves in water,
it produces sulfurous acid, not sulfuric.
Industrial production of sulfuric acid
requires that sulfur dioxide be further
oxidized to give sulfur trioxide, which
produces sulfuric acid when dissolved
in water.

John Myers, San Diego, Calif.

The sulfuric acid in volcanic aerosols

is the result of not one reaction but a
series of reactions involving sulfur diox-
ide (from the volcano), oxygen (from

the atmosphere) and water (from both
sources). One of those pathways, as you
mention, first creates sulfurous acid that
then reacts with oxygen to make sulfuric
actd. In the other set of reactions, sulfur
dioxide reacts with oxygen to make sulfur
trioxide, which then reacts with water to
create sulfuric acid. — Sid Perkins

Correction: The article “Path to
math” (SN: 9/27/08, p. 10) incorrectly
stated that participants in the experi-
ments viewed arrays of dots containing
five to 16 dots. What it should have said
was that participants viewed arrays of
dots containing five to 16 blue dots and
five to 16 yellow dots.

Send communications to:
Editor, Science News

1719 N Street, N\W
Washington, D.C. 20036

or editors@sciencenews.org
All letters subject to editing.

FREES iM%
Report'

Valye

Water Scams

Shocking truth revealed about:
v tap v alkalized

v bottled. / clustered

v filtered / oxygenated

v mineral / reverse osmosis
v spring / steam distilled...

Which one should you drink?

FREE Report & Catalog
1-800-874-9028

www.waterwise.com

WWW.SCiENCEeNews.org

November 8, 2008 | SCIENCE NEWS | 39


http://www.sciencenews.org
mailto:editors@sciencenews.org
http://www.waterwise.com

COMMENT

Nora Volkow
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For more Comment, visit COLUMNS
at www.sciencenews.org

It’s time for addiction science to supersede stigma

e have a well-honed abil-

ity for branding the

undesirable attributes

of “others.” This natural
human tendency has evolved and persists
for areason: The definition of an outcast
group helps society to delineate its “nor-
mal” boundaries. But this inclination can
also breed counterproductive stigmas
that are rooted in ignorance and that too
often translate into staggering individual,
social and economic costs. This makes
the need to understand and confront
these types of stigmas much more than a
purely academic goal.

Sociologists like Gerhard Falk are
quick to distinguish between “existen-
tial” stigmas (spurred by conditions like
mental illness, over which the target
has little or no control) and “achieved”
stigmas (perceived as earned by the
subject’s own actions, like criminal
behaviors). At first blush, this tidy clas-
sification appears to provide a satisfy-
ing framework for deciding the ethical,

moral and even legal standing of stigmas.

But sometimes it fails — for instance,
when deciding how to assign drug abus-
ing or addicted individuals to either
category. Clearly, while substance-use
disorders are themselves recognized
psychiatric conditions, their trajectories
begin with seemingly voluntary action,
often tinged with criminal — or at least
deviant — overtones. In other words, the
stigma associated with these disorders
displays both existential and achieved
qualities, a thorny state of affairs that
poses unique challenges for public
health stakeholders and policymakers.
Fortunately, it is possible to sidestep
what would otherwise be a paralyzing
social stigma and leverage substantial
resources for the good of all. For exam-
ple, as biomedical advances prodded
society to recognize that AIDS was pre-
ventable and treatable, attitudes toward
the disease and its victims evolved. As a
result, the stigma associated with HIV

status may not have been eliminated, but
itis no longer the roadblock to effective
health policy that it once was. This les-
son should serve us well as we refine our
stance vis-4-vis drug abuse and addic-
tion, where multiple lines of research
support an approach based on science,
not on stigma.

First, we have gathered incontrovert-
ible evidence showing that addiction is a
disease of the brain. Most
drugs of abuse exert their
initial reinforcing effects
by inducing dopamine
surges in the brain’s reward
centers. If they persist,
such disturbances eventu-
ally disrupt other circuits,
many of which are critical
to a person’s self-control.
Second, we now know that
abuse and addiction do

We can
continue
playing the

in between, it is time to replace outdated
and failed thinking with approaches that
work. The evidence demands that we:

¢ Develop and support naturally rein-
forcing alternatives to shield youth from
dangerous forms of experimentation.

* Educate and engage the medical
community so it can detect and address
substance-use disorders early and act
appropriately.

* Encourage and reward
partnerships with the
pharmaceutical industry to
dramatically enhance the
R&D success rate of addic-
tion medications.

e Open up and broaden
affordable access to avail-
able addiction treatments
for every population that
needs them, in a manner
that guarantees privacy

not occur in a vacuum. A blame game. and that does not affect
smart approach to manag- insurability.

ing these disorders must Or’ we can This agenda is admit-
consider contributions pa rlay the_ tedly lofty, but the sci-
from a bewildering array transformative entific method, which

of predisposing or com- power of has been successful at
plicating factors, such as. scientific shatterllng pre.Judlces-
poverty, urban decay, child . . and enlightening societ-
abuse and neglect, chronic dISCOVGI'y intoa ies, is on our side. If we
stress, comorbid disease, brlghter future can translate the fruits of
and genetic background. for addicted research into policies that
Third, cost-effective and individuals. work, building public con-

efficacious treatments are
available that can be adapted to many
community settings. Research shows,
for example, that the integration of drug
abuse treatment into the criminal jus-
tice system facilitates an individual’s suc-
cessful reentry into society, with positive
impacts on public health and safety.
These and other developments are the
products of a new generation of inter-
disciplinary scientists who have trans-
formed our understanding of psychiatric
disorders like addiction. The message is
unmistakable: Whether addiction stigma
is existential or achieved or somewhere

fidence in the science of
addiction treatment, we will be well on
our way to making the addiction stigma
arelic of the past.

We are at a historical crossroads. We
can continue playing the blame game,
piling up unimaginable health and eco-
nomic costs. Or, we can parlay the trans-
formative power of scientific discovery
into a brighter future for addicted indi-
viduals, for their families and for society
atlarge. Let us choose wisely. B

Nora Volkow is the director of the National
Institute on Drug Abuse.
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ack in 1933, the single most important watch

ever built was engineered for a quiet

millionaire collector named Henry
Graves. It took over three years and the most
advanced horological technique to create the
multifunction masterpiece. This one-of-a-kind
watch was to become the most coveted piece
in the collection of the Museum of Time near
Chicago. Recently this ultra-rare innovation
was auctioned off for the record price of
$11,030,000 by Sotheby’s to a secretive
anonymous collector. Now the watch is locked

away in a private vault in an unknown location.

We believe that a classic like this
should be available to true watch
aficionados, so Stauer replicated
the exact Graves design in the
limited edition Graves ‘33.

The antique enameled face and
Bruguet hands are true to the
original. But the real beauty of
this watch is on the inside. We
replicated an extremely complicated
automatic movement with 27
ds. There
ual parts that

jewels and seven
are over 210 ind

For fastest service, call toll-free 24 hours a day §()()- 859 1736 -:

27 jewels and 210
hand-assembled
parts drive this

classic masterpiece.

are assembled entirely by hand and then tested
for over 15 days on Swiss calibrators to ensure
accuracy. The watches are then reinspected in
the United States upon their arrival.
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Business Week states it best...“It’s the complica-
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(Business Week, July 2003). The four interior
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the month, day, date and the 24 hour clock
graphically depicts the sun and the moon. The
innovative engine for this timepiece is powered
by the movement of the body as the automatic
rotor winds the mainspring. It never
needs batteries and never needs to be
manually wound. The precision
crafted gears are “lubricated” by 27
rubies that give the hands a smooth
sweeping movement. And the watch
is tough enough to stay water resistant
to 5 atmospheres. The movement is
covered by a 2-year warranty.

Not only have we emulated this
stunning watch of the 1930s but just
as surprising, we've been able to build
this luxury timepiece for a spectacular

price. Many fine 27-jewel auto-
matics that are on the market
today are usually priced well
over $2,000 dollars, but you
can enter the rarified world of
fine watch collecting for under
$100. You can now wear a
millionaire’s watch but still

The face of the
original 1930’s
Graves timepiece
from the

. ) Museum of Time.
keep your millions in your

vest pocket. Try the handsome Graves 33 time-
piece risk free for 30 days. If you are not thrilled
with the quality and rare design, please send it
back for a full refund of the purchase price.

Not Available in Stores

Call now to take advantage of this
limited offer.

Stauer Graves™ 33 Wristwatch or
3 credit card payments of $33 +se¢H
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