of the Baylor College of Medicine in Hous-
ton, form one of three research teams that
have recently created so-called knockout
mice, which lack a working gene for oxy-
tocin. The Houston-Atlanta team describes
its animals in the Oct. 15 PROCEEDINGS OF THE
NATIONAL ACADEMY OF SCIENCES.

“There’s no question the females are
fully maternal,” says Insel. “It’s also star-
tling to find out that mice that have no
oxytocin whatsoever seem to have pret-
ty normal reproductive behavior. I found
it very difficult to accept at first.”

The knockout mice aren’t completely
normal. Confirming the hormone’s role
in lactation, mothers deprived of oxy-
tocin can’t nurse their young. Mouse
pups die within a day unless researchers
inject the mothers with oxytocin.

“The milk is there. They just don't let it
down in response to suckling,” says W.
Scott Young IIl of the National Institute of
Mental Health in Bethesda, Md. Young
and his colleagues will describe their
oxytocin-knockout mice in the Novem-
ber JOURNAL OF NEUROENDOCRINOLOGY.

In retrospect, some researchers say;, it
shouldn’t be surprising that oxytocin-defi-
cient mice can still mate and bear young.

“Reproduction is just too important to
have one mechanism for ensuring partu-
rition [giving birth]. There’s bound to be
redundancy in the system,” says Louis J.
Muglia of the Washington University

School of Medicine in St. Louis. Muglia
and Christina E. Luedke of Children’s
Hospital in Boston head the third group
that has recently produced oxytocin-
knockout mice.

Determining whether other hormones
step in to compensate for the missing
oxytocin is high on the investigators’
agenda. Oxytocin, secreted by the pitu-
itary gland into the bloodstream, triggers
responses within animals by binding to
cell surface proteins called receptors.
The hormone vasopressin, several stud-
ies have suggested, can latch onto the
same receptor that oxytocin uses.

Researchers are now racing to create
mice lacking the oxytocin receptor. “If
you knock out the receptor [and see no
changes in behavior], that would really
put the nail in the coffin of a behavioral
role for oxytocin,” says Harold Gainer of
the National Institute of Neurological Dis-
orders and Stroke in Bethesda.

More recent tests on the knockout
mice -have uncovered subtle behavioral
changes. “There are clear differences in
behavior, mostly centering around aggres-
sion and social investigation,” says Insel.
“It appears the knockout mice don’t
investigate other mice as much.”

What about oxytocin’s role in people?
Women who have trouble nursing their
babies may have a deficiency of the hor-
mone, speculates Insel. —J. Travis

Superfluidity finding earns physics Nobel

A report in the April 3, 1972 PHysICAL
ReviEw LETTERS described the discovery
of a new phase of solid helium (SN:
4/15/72, p. 249). It took several more
months for the report’s authors, Douglas
D. Osheroff, Robert C. Richardson, and
David M. Lee of Cornell University, to
realize that they had instead trans-
formed liquid helium-3 into a superfluid,
a state of matter in which atoms move in
a coordinated manner, allowing the lig-
uid to flow without resistance.

Last week, Osheroff, Richardson, and
Lee won the 1996 Nobel Prize in Physics
for this finding. “It was a tremendous dis-
covery made by extremely careful exper-
imentalists,” says physicist Russell J.
Donnelly of the University of Oregon in
Eugene.

As liquids and solids are cooled
toward absolute zero, they sometimes
undergo phase transitions, in which
their structure changes. In the late 1930s,
researchers found that liquefied helium-
4, the most common helium isotope,
becomes a superfluid at a temperature of
2.17 kelvins.

Theorists predicted that helium-3
would also become a superfluid but at a
lower temperature. However, experi-
mental work couldn’t proceed until
researchers obtained a supply of heli-
um-3 as a by-product of tritium pro-
duction in hydrogen bomb experiments
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of the 1950s. Many research groups
started looking for superfluid helium-3,
but no one succeeded until Osheroff,
then a graduate student at Cornell,
noticed a change in the cooling rate of
a sample consisting of both solid and
liquid helium-3 at a temperature of 2.7
millikelvins.

The Cornell team had expected to find
a transition to a particular magnetic
state near that temperature. Instead,
their measurements suggested that heli-
um-3 had settled into an ordered phase
that differed fundamentally from the
expected magnetic state.

Initially, the researchers interpreted
the result as a phase transition in the sol-
id form of helium-3. Additional measure-
ments indicated that a pair of phase
changes had produced two distinct
superfluid states of liquid helium-3.

“Though an accidental discovery, it
was a very important one,” Donnelly
notes. It marked the start of intensive
research on the peculiarities of quantum
effects in liquids.

Osheroff, now at Stanford University,
has continued the work, studying
transitions between two forms of
superfluid helium-3 (SN: 7/18/92, p. 38).
Richardson and Lee are investigating
the behavior of thin metal films and
other materials at low temperatures.

— I. Peterson
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Buckyballs bounce
into Nobel history

Eleven years ago, a group of research-
ers discovered that 60 carbon atoms can
roll themselves up into a pattern similar
to the patchwork of a soccer ball. The
researchers dubbed the molecule buck-
minsterfullerene for its resemblance to
the domes designed by architect R.
Buckminster Fuller.

For their perceptive elucidation of the
molecular structure of these buckyballs,
Robert F. Curl Jr. and Richard E. Smalley
of Rice University in Houston and Harold
W. Kroto of the University of Sussex in
Brighton, England, were awarded the
1996 Nobel Prize in Chemistry last week.

The real boom in buckyball research
came 5 years after the original discovery
(SN: 11/23/85, p. 325), when scientists
determined how to make the molecules
in large quantities (SN: 10/13/90, p. 238).
Buckyballs can superconduct, lubricate,
and absorb light, promising many appli-
cations.

Investigations have since expanded to
include the larger class of compounds
called fullerenes—hollow, cagelike mole-
cules that have pentagons and hexagons
in their structures. Researchers have
filled them with other atoms, chemically
modified their surfaces, and elongated
them into tubes and rods.

Behind the first experiments that pro-
duced buckyballs was Kroto’s theory that
long carbon chains formed in interstellar
gas clouds. Kroto urged the Rice group to
put carbon in one of its instruments,
designed for making clusters of atoms.
With students Jim Heath and Sean O’Brien,
the researchers found they could produce
stable carbon-60 and carbon-70 molecules.
“The fullerene development was just com-
pletely unexpected,” Curl says.

Despite earlier evidence of the exis-
tence of large carbon clusters, Curl, Kro-
to, and Smalley were the first to focus on
the unusual stability of carbon-60, says
Mildred S. Dresselhaus of the Massachu-
setts Institute of Technology.

“The soccer-ball-shaped structure is
so compellingly unique and so satisfying
chemically, we decided it must be the
correct explanation,” Curl says. “In the
years that followed, we got some proba-
bly well-deserved flak for jumping to a
conclusion like that.”

Dresselhaus agrees, saying the research-
ers “had very flimsy evidence when they
came up with that hypothesis.” Still, she
adds, most scientists at the time accepted
the structure because “it explained a
whole lot of things. It was consistent with
everything that was known, and it was not
inconsistent with anything.”

Eventually, other experiments con-
firmed that intuitive leap, giving fuller-
enes their place in scientific history.

—C Wu
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