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prised, but everybody is very happy,” says
University of Chicago theorist Jonathan
Rosner. Why the decays should look any
different forward and backward is still a fun-
damental mystery. It’s possible, he says, that
the reigning theory of the microworld, called
the Standard Model, can explain this if some
of its parameters are just right. Other possi-
bilities include a new “superweak” force
that would break time-reversal and CP sym-
metry. Eagerly awaited studies of other kaon
decays at KTeV or another experiment
called NA48 at CERN may reveal which is
right, Rosner says. CP asymmetry may also
explain why the universe is not filled with
equal parts of matter and antimatter.

Could a microscopic arrow of time also
explain why humans perceive a past, present,
and future? Maybe, Kostelecky says, but
“that’s pretty ambitious.” Such questions may
be too deep for physics to answer, he says.

—DAVID KESTENBAUM

Young Dinos Grew
Up Fast

SNOWBIRD, UTAH—The giant dinosaurs
known as sauropods were the most massive
creatures ever to tread on land. Now a de-
tailed look at one species’ bones, described
here earlier this month at the annual meeting
of the Society of Vertebrate Paleontology,
suggests that these hulking beasts could
grow to full size—tens of tons and longer
than a tractor-trailer—in just a decade. By
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graduate student at the State University of
New York, Stony Brook, examined fore-
limbs and shoulder blades from specimens
of Apatosaurus (once known as Bron-
tosaurus), a sauropod that roamed North
America some 150 million years ago.

When Curry drilled samples from shoul-
der blades, she found regular changes in the
density of microscopic canals that presum-
ably once held blood vessels. The layers re-
semble the concentric rings laid down each
year in manatee and sea turtle bones, so
Curry assumed that they were annual and
used them to age the sauropod shoulder
blades. Bones from half-sized individuals
were 4 to 5 years old, while the largest
sauropods had apparently reached full
growth in just 8 to 11 years.

That growth rate may sound extraordi-
nary. But it implies that sauropods deposited
about 10.1 micrometers of bone tissue per
day—about the same rate as living ducks,
which deposit an average of 10.0 microme-
ters of bone per day. Ducks, however, grow
to full size in about 22 weeks, while 4p-
atosaurus apparently kept up its growth
spurt for years.

As a check, Curry used the rate derived
from the Apatosaurus scapula to estimate
the age of the forelimb bones, which have
no rings, and came up with similar numbers.
The bone growth rate also fits reasonably
well with the lone previous estimate, by Ar-
mand Ricqlés of the Université Paris VII,
who used faint layers in sauropod humerus
bones to clock their growth at roughly 7 mi-
crometers per day. “Even though Ap-
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Al grown up. Growth layers in shoulder bones suggest that an Apatosaurus like this one grew to

full size in only about a decade.

clocking the sauropod childhood, the work
“provides a whole new dimension to sauro-
pod studies,” says Philip Currie of the Royal
Tyrrell Museum of Palaeontology in
Drumbheller, Alberta.

Paleontologists had estimated that it
would take more than a century for a mod-
ern reptile to reach the size of an adult
sauropod. But under the microscope, di-
nosaur bone seems to tell a different story: It
looks more like the fast-growing bones of
mammals and birds than that of reptiles. To
sharpen the age estimate, Kristina Curry, a

atosaurus may have lived for centuries, they
certainly didn’t take that long to reach their
full size,” Curry concludes.

The finding makes sense, says Currie of
the Royal Tyrrell Museum, as hatchlings
wouldn’t survive long if they grew slowly.
Besides the threat of predators, just living
with a 30-ton mother would be dangerous.
“You'd probably get stepped on,” he notes.
Moreover, if dinosaurs took more than 30
years to mature, their populations could
sink to dangerously low levels, according to
1989 calculations by Arthur Dunham of the
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COMPUTER TO PINPOINT

DISTANT GALAXIES
European radio astronomers have
switched on a new supercomputer that
will provide some of the sharpest views
of the universe ever ob-
tained. Yesterday, re-
searchers at the Joint In-
stitute for Very Long
Baseline Interferometry
in Dwingeloo, the
Netherlands, dedicated
the $10 million Euro-
pean VLBI Network Data
Processor, which will
knit together data from
16 telescopes across Eu-
rope. Together, the telescopes create a
virtual dish 9000 kilometers wide that
can detect the faintest radio emissions
from distant galaxies.

“It's a fantastic system they've built,”
says Jonathan Romney of the U.S. Na-
tional Radio Astronomy Observatory,
which runs a similar but less powerful
“correlator” in Socorro, New Mexico. Still,
it will take the new machine, which
makes 16 trillion calculations per second,
days or weeks to construct an image
from a single observing session. The first
images are expected later this year.

PARTY INSIDER GETS

AUSTRALIAN SCIENCE POST
Australia has a new science minister with
added clout as a result of a Cabinet shuf-
fle by newly reelected Liberal leader John
Howard.

South Australian Senator Nick
Minchin, formerly the special minister for
state, takes over the science and industry
portfolio from John Moore, who will now
oversee defense. A confidant of Howard
and a rising star within the party,
Minchin played a key role in pushing
through controversial legislation limiting
Aboriginal land claims and in organizing a
national convention to review the coun-
try’s constitution.

Science appears to have done well in
the reshuffle. Its move into a ministry
that includes industry and the previously
separate resources “strengthens the
portfolio by linking research and technol-
ogy with some of the most important
economic bases,” says Australian Acade-
my of Science President Brian Anderson.
Anderson described Minchin, a 45-year-
old career politician, as “forthright and
respected for his judgment.”

Contributors: Robert Koenig, Govert
Schilling, Elizabeth Finkel
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University of Pennsylvania, Philadelphia,
and colleagues. Such an extended child-
hood would give predators and disease am-
ple time to pick off animals before they re-
produced, says Gregory Paul, an indepen-
dent dinosaur artist and paleontologist in
Baltimore, Maryland. But if Curry’s rapid
growth rate is right, young sauropods prob-
ably weren’t picked on for long.

—ERIK STOKSTAD

From Fat-Free Mice,
The Skinny on Diabetes

When it comes to body fat, extremes can
have extreme consequences. Obesity can
lead to health problems such as diabetes.
And now comes a dramatic illustration of
the ills of having no fat at all. Two indepen-
dent groups have shown that mice geneti-
cally engineered to lack fat cells also get di-
abetes, with symptoms even more severe
than those of their obese counterparts. The
animals suffer all the signatures of adult-
onset diabetes in humans: high blood sugar,
high insulin levels, and a ferocious thirst
and appetite.

Reported in last
week’s issue of Genes
and Development by No-
bel laureates Michael
Brown and Joseph Gold-
stein and their colleagues
at the University of Texas
Southwestern Medical
Center in Dallas and
by Marc Reitman and
Charles Vinson’s group
at the National Institutes
of Health in Bethesda,
Maryland, the findings
may yield clues to the
enigma of adult-onset di-
abetes, also called type 2
diabetes or diabetes mel-
litus. Body fat plays a
role in the illness, which
afflicts at least 18 million
Americans, but endocri-
nologists don’t know ex-
actly how. The mice also provide the first
model ever for a rare human condition
known as lipodystrophy, in which patients
are born with an extreme scarcity of fat and
the symptoms of adult-onset diabetes. “The
insights that these models yield may pro-
vide more beneficial treatments for both
diseases,” says Reed Graves, a chemist at
the University of Chicago who helped to pi-
oneer the work in the current papers.

Graves worked with Susan Ross in Bruce
Spiegelman’s laboratory at Harvard Medical
School, where the trio was trying to figure

Baring all. A transgenic mouse (right)
lacks the white fat seen under the skin
of a control animal.
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out how fat influences diabetes and related
disorders. In 1993, they successfully deplet-
ed fat in mice by engineering in a toxin gene
and turning it on in fat cells. The mice de-
veloped some diabetic symptoms, but the
researchers could not pin down the link be-
tween a lack of fat and diabetes because
these mice did not lose fat cells until they
reached middle age.

The more recent experiments do a better
job of eliminating fat from the animals.
Both groups of researchers genetically
blocked the growth of fat cells by altering
transcription factors, proteins that turn genes
on or off and are crucial to cell growth and
maturation. Reitman and Vinson’s team in-
activated the genes for two families of tran-
scription factors that normally help fat cells
grow and develop, while Brown and Gold-
stein altered the gene for another transcrip-
tion factor so that cells would get an over-
dose of it. Both mutations were designed to
affect only fat cells.

The changes had the same effect: The
mice were born with little or no white fat.
The transgenic mice also failed to develop
mature brown fat, which normally serves a
warming function in hibernating animals.
“We had to use heating
pads because the fat
needed for [heat pro-
duction] was gone,” re-
calls Vinson, who notes
that tending to the ro-
dents “was certainly
not trivial.”

Many of the animals
died before reaching
adulthood, but those that
survived developed dia-
betes: Their cells no
longer responded prop-
erly to insulin, which
stimulates cells to me-
tabolize glucose. As a re-
sult, insulin levels in the
bloodstream skyrocket-
ed—up to 442 times
normal levels for some
of Reitman and Vinson’s
mice—and glucose lev-
els at least tripled. Like
human diabetics, the animals also had high
levels of triglycerides and other fat building
blocks in their circulation, and their livers be-
came engorged with triglycerides. “These
animals are really sick,” Reitman says. “But
they clearly don’t get diabetes in the same
way as normal type 2 diabetics,” where ex-
cess body fat plays a role.

Brown and Goldstein speculated that the
altered transcription factor in their mice
might be the key to the diabetes, and they
spent a great deal of effort trying to tease
apart the molecular pathways triggered by

the mutation. But they could find no clear
answers. Reitman and Vinson have a differ-
ent hypothesis, which could explain why
both obesity and a complete lack of fat can
lead to diabetic symptoms. They propose
that excess fatty acids and triglycerides in
the circulation and liver might somehow
trigger the disease. The compounds might
end up in the circulation either because they
spill from stuffed fat cells, in the case of
obesity, or because there are no fat cells to
store them, as in lipodystrophy and the fat-
less mice.

If the conjecture can be proven, it could
open the way to new therapies for both
adult-onset diabetes and lipodystrophy. In-
deed, Graves’s group at the University of
Chicago found that a drug called troglita-
zone—which helps trigger fat cell matura-
tion—could lower blood glucose levels and
reduce other diabetic symptoms in his
group’s transgenic mouse. That drug is now
available as a treatment for human diabetes,
and Graves hopes the researchers will ex-
plore the effects of similar drugs in the new
transgenics.

For his part, Vinson says there is a mes-
sage for diabetics and nondiabetics alike:
“We learned that too much fat is bad and so
is not enough fat. The punch line here is that
a little fat is good. As Aristotle said, ‘Every-
thing in moderation.””’ ~TRISHA GURA
Trisha Gura is a science writer in Cleveland, Ohio.

NASA Craft to Take the
Controls in Flight

Tokyo—Both science fiction fans and sci-
entists are eagerly anticipating tomorrow’s
scheduled launch of NASA’s Deep Space 1
mission. But it’s not the destination—a close
encounter with an obscure asteroid—that
excites them. What’s special about the mis-
sion, which begins a series of flights testing
new technologies, is the onboard software
that will, for the first time, assume complete
control of the spacecraft. Computer scien-
tists say it’s a step toward a real-life HAL
9000, the fictional cyber-character in Arthur
C. Clarke’s 2001: A Space Odyssey. Its suc-
cess, they add, would be a boon to future
deep-space probes and to the field of artifi-
cial intelligence (AI).

“This experimental system is a kind of
‘HAL 1000, ” quips Nils Nilsson, a com-
puter scientist at Stanford University.
“NASA’s willingness to test this technology
in Deep Space 1 represents a step forward
for AL If it works, it will most likely be used £
in future NASA missions and will attract the
attention of other potential users.”

Deep Space 1 is the first mission of
NASA’s New Millennium Program, which
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