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CcOoVER  Computer-enhanced portrait of a foam surface in triplicate. False color and
spatial filtering have been used to sharpen the appearance of bubbles and liquid walls
observed in a commerical foam product consisting of water and surfactants. Even
with digital enhancement, these optical images reveal bubble sizes and shapes only
at the surface. To probe the structure and dynamics of bubbles inside the foam,
techniques have been developed that exploit the strong scattering of laser light by
liquid-vapor interfaces. See page 686. [Images created by H. Deckman and P.
Deckman]
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Ozone depletion
potentials

HE Montreal protocol, an agree-
I ment prepared at the United Na-
tions and signed by 21 countries
and nations of the European Commu-
nity, bans the production and use of
certain chlorofluorocarbons and bro-
mocarbons (Halons) because of their
damaging effects on the ozone layer. A
compound that has been proposed for
use in place of some of these destructive
Halons is  bromodifluoromethane
(CHEF,Br), which is a potent fire-extin-
guishing substance. How does this
compound stack up against banned
Halons with respect to its lifetime (and
therefore ozone depletion potential) in
the atmosphere? Talukdar et al. have
examined the rates of two processes that
affect the lifetime of CHF,Br in the
troposphere—photolysis of the com-
pound and reaction of its. hydrogen
atom with OH free radical (page 693).
When CHF,Br or other Halons are
destroyed in the troposphere they are
no longer available for transport to the
stratosphere. Estimates of atmospheric
lifetimes based on the reaction rates
indicate that CHF,Br has an atmo-
spheric lifetime of 7 years and would be
a good substitute for CF;Br, which has
an atmospheric lifetime of 65 to 81
years. It would be a less effective substi-
tute for CF,CIBr, which is photolyzed
and stays in the atmosphere only 12 to
18 years.

Hyena siblicide

EWBORN spotted hyenas are
N fiercely aggressive toward their

siblings at birth (page 702).
Twins are typically born one hour apart
and within minutes of the birth of the
second the first will begin attacking its
twin. The intense neonatal fighting is
supported by the physical precocity of
the newborns, which have powerful and
coordinated bodies, fully erupted teeth
(canines and incisors), and strong jaws.
Aggression, which is most intense on
the first day, can go on for some time.
In captivity, the aggression is not fatal,
but this is not the case in the wild.

3 MAY 1991
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Observations of a population of spotted
hyenas in the Masai Mara National Re-
serve in Kenya since 1979 suggest that
siblings will fight to the death of one
twin if the twins are of the same sex,
whereas mixed-sex twins will eventually
stop fighting and both will survive. In
the wild, the narrow entrance to the
natal den prevents the mother from
protecting her weaker twin. Frank et al.
discuss how the high levels of andro-
gens—testosterone and androstenedi-
one—in newborns may affect their be-
havior and how the high levels in
females may explain their behavior and
anatomy. They compare this first re-
ported example of wild mammal sibli-
cide with siblicide in birds and suggest
factors that may have contributed to the
evolution of this fatal form of sibling
rivalry.

Genetics of cardiac
arrhythmia

ORE than 300 families are

known to have long QT syn-

drome (LQT); aftected indi-
viauats are subject to fainting spells and
sudden death from cardiac arrhythmias.
Through linkage studies of 245 mark-
ers, Keating et al. have identified a
candidate disease gene—the H-ras locus
on human chromosome 11 (page 704).
H-ras proteins are typically located in-
side cells on cell membranes and func-
tion in many different signal transduc-
tion pathways. One ras-encoded protein
has been shown to work with another
protein to regulate cardiac potassium
channels. Thus a mutation in the
H-ras-1 gene and a defective product
could account for the cardiac arrhyth-
mia of LQT. Individuals at risk for
LQT are currently only identifiable by
electrocardiogram abnormalities; the
availability of a genetic marker for the
syndrome should make identification of
at-risk individuals more straightfor-
ward. Awareness of the risk could help
to prevent some of the early sudden
deaths, which not infrequently occur
after periods of heightened exercise,
anxiety, or excitement. Marx takes a
closer look at this discovery and its
clinical potential (page 647).

Malaria vaccine
S UBUNIT vaccines containing por-

tions of the immunogenic circum-

sporozoite (CS) protein of sporo-
zoite-stage malaria parasites have been
only partially effective at providing pro-
tection against malaria, whereas vacci-
nation with whole attenuated sporozo-
ites provides complete protection. The
missing element of the subunit vaccines
has now been identified (page 715).
Khusmith et al. report that mice can be
fully protected from fatal malarial infec-
tions if a second separate immunogenic
substance normally found on the sur-
face of the sporozoite, the SSP2 pro-
tein, is included in the vaccine along
with CS protein components. The com-
bined vaccine provided complete pro-
tection against subsequent challenge
and elicited both antibodies and a type
of T lymphocytic cell that is thought to
kill infected liver cells.

Artificial pancreas
AN a “biohybrid™ artificial pan-
creas effectively control diabe-

C tes? Such a device, consisting of

pancreatic islets (the cells that make
insulin) housed inside a tubular poly-
meric membrane, would be hooked up
to the host’s vascular system. The mem-
brane would permit free flow of glu-
cose, insulin, and blood components
needed for maintaining the viability of
the islet cells but would keep the trans-
planted tissue separate from the host’s
antibodies and killer cells. Experiments
in dogs that were made diabetic show
that biohybrid devices of this sort, con-
taining canine or bovine islets, are effec-
tive at regulating blood glucose levels
for periods up to 6 months (page 718).
Sullivan et al. point out that the devices
are potentially superior to human pan-
creas transplants because device implan-
tation is less traumatic than the surgery
involved in pancreas transplantation,
generalized immunosuppression is not
needed for survival of the islet cells, and
animal islets (which are more readily
available than are those of humans) may
be suitable substitutes for human tissue.

® RutH LEVY GUYER
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(49th Annual Meeting)

(25th Anniversary Meeting)

EMSA*MAS
SAN JOSE '91

Join us in San Jose, California...

for the Joint National Meeting
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August 4 —9, 1991
Electron Microscopy Society of America
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EMSAeMAS Meeting Office

P. O. Box EMSA, Woods Hole, MA 02543
(508) 540-7639 e Fax: (508) 540-5594

EMSA BIOLOGICAL SYMPOSIA

* Molecular Localization

¢ Imaging in Living Cells

¢ Correlative Microscopy

¢ Cell-Substrate/ECM Interactions
¢ Neurobiology

¢ Cryotechniques

¢ Plant Cell Biology

e Pathology:
Autoimmune Probes

¢ Contributed Sessions:
Biological Sciences

EM SA PHYSICAL SYMPOSIA

» Applications of Electron Optical
Techniques to Polymers

* New Techniques in
High-Resolution Imaging

e Structure Ceramics

e Electron Microscopy
Instrumentation:
The Current Status

e Contributed Sessions:
Physical Sciences
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* Presidential Symposium:
Microprobe Analysis

Quantitative Microanalysis

Secondary lon Mass Spectroscopy
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Image Analysis
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¢ Quantitative Electron Diffraction
¢ Specimen Preparation

¢ Computer Applications

¢ Ceramic Materials, Metal Alloys
and Applications
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e Extraterrestrial Materials
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¢ Tutorials

MEETING INCLUDES

¢ Software Exchange
e Commercial Exhibits
¢ Pre-Meeting Workshops

Commercial Exhibits

.| Scherago Associates
1515 Broadway, New York, NY 10036
(212) 730-1050 = Fax: (212) 382-1921
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1991
AAAS/WESTINGHOUSE AWARD
for PUBLIC UNDERSTANDING OF
SCIENCE AND TECHNOLOGY

Nominations Invited

® An annual Award for working scientists and engineers
from all disciplines who make outstanding contributions
to public understanding of science and technology but
are not members of the media.

® The Award will be presented during the AAAS Annual
Meetng in Chicago, IL, February 6—11, 1992.

® The Award carries a $2,500 prize.

® Sponsors for the Award are the Westinghouse Founda-
tion and American Association for the Advancement of
Science.

1990 Award Winner: William L. Rathje

University of Arizona

For additional information, contact: Patricia S. Curlin, AAAS
Committee on Public Understanding of Science and Tech-
nology, 1333 H Street, NW, Washington, DC 20005 or call
202/326-6602.

Deadline for nominations is 1 August 1991.

Having trouble
finding that

citation?

Perhaps a copy of our new subject
and author index to 1990 issues can
help. Only $12 (pre-paid, postage
and handling included) to bring
order to chaos! Also available for
$6 is the index to 1989 issues.

YES! Piease send me Science Index 1990 (#91-09s) or Science Index
1989 (#90-35s) as indicated below.

—— copies of the 1990 Science Index (#91-09s) @ $12.00 each $
— copies of the 1989 Science Index (#90-35s) @ $6.00 each $
For shipments to California, add applicable sales tax $

For institutional purchase orders, add $3.50 for handling $
TOTAL $

) MasterCard

Check One: ( ) check enclosed( ) VISA (
( ) Purchase order attached (institutions only)
Credit Card #
Expires

Signature
Name
Institution
Address
City State Zip

Mail to: AAAS Books, P.O. Box 753, Waldorf MD 20604.
Please allow 2-3 weeks for delivery.

Or, to order by phone (Visa/MasterCard only), call 301-645-5643
(9am-4pm ET) and ask for AAAS.

Announcing.

AAAS Student Research Awards

As part of an ongoing effort to encourage the devel-
opment of young scientists and to recognize their
achievements in all fields of scientific research, the
AAAS will highlight exceptional research by col-
lege and university students in a special poster ses-
sion at the AAAS Annual Meeting, 6-11 February
1992, in Chicago.

Undergraduate students and graduate students who
wish to be considered for this distinction can apply
by submitting brief abstracts of their research.

Accepted applicants will have the opportunity to
present their research to AAAS members in a one-
on-one poster session at the Annual Meeting, and
their abstracts will be published in the Annual
Meeting Program.

In addition, a panel of distinguished scientists will
evaluate the poster presentations. The students
with the best presentations in their fields will re-
ceive cash awards and be recognized during the
AAAS awards ceremony at the Annual Meeting.

For complete instructions on how to submit abstracts, watch for the “Call for Papers” in the
6 September 1991 issue of Science, or write: AAAS Meetings, Dept. SM, 1333 H Street, NW,
Washington, DC 20005. (Deadline for abstracts is 1 November 1991.)

American Association for the Advancement of Science




The New Standard of Excellence.

Coming in September 1991—Pre-publication price available now.

The most comprehensive, authoritative scientific dictionary now available, the Academic
Press Dictionary of Science and Technology offers you, in one volume, the largest
collection of scientific terms available in any single reference source. Containing com-
plete, practical definitions for more than 115,000 words (not counting abbreviations), the
Dictionary covers key terminology in 122 fields of science and technology—including
molecular biology, computer science, physics, engineering, chemistry, ecology, behavior,
geophysics, veterinary science, mathematics, astronomy, biotechnology, and numerous
other fields.

Academic Press
A, | Dictionary

-

" of Science and

Technology

September 1991, c. 2,176 pp., $115.00/ISBN: 0-12-200400-0
Pre-publication price: $99.50 (expires September 1991)

Order from your local bookseller or directly from

ACADEMIC PRESS

Harcourt Brace Jovanovich, Publisbers
Book Marketing Department #25031, 1250 Sixth Avenue, San Diego, CA 92101

CALL TOLL FREE 1-800-321-5068 or FAX 1-800-235-0256

Quote this reference number for FREE postage and handling on your prepaid order = 25031
Prices subject to change without notice. © 1991 by Academic Press, Inc. All Rights Reserved. LK/MEH—25031.
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Its Key Features Include:

® 115,000 fully-defined entries, not counting
abbreviations—more than any other
scientific dictionary

@ Complete coverage of 122 fields of science
ranging from acoustics to zoology

@ Single volume, large 83" x 11", double-
column format for easy access

© Approximately 2200 pages

@ Cutting-edge definitions in such dynamic
fields as computer science and biotechnology

@ Pronunciation guides for difficult or
phonetically irregular terms

@ Clearly labeled fields of application for each term

@ Extensive cross references linking
overlapping and merging fields

@ More than 2000 illustrations and photographs

©® Complete appendix of frequently
consulted scientific data, including the
periodic table, chronology of science, and
standard weights and measures

@ Contributions by eminent scientists from
all over the world

@ Printed on lightweight, acid-free paper

Another unique and outstanding feature of the

Dictionary are its 122 “windows.” These boxed

essays are written by leading scientists in the

field, such as Stephen Jay Gould, Michael

DeBakey, Rosalyn Yalow, and Linus Pauling,

each of whom offers a brief introduction to his

or her area of expertise. Presenting practical,

concise information on each discipline, the

“windows” help make the terminology easier to

understand.

The Only Source You Need for
Scientific Terminology

If your library, institution, or corporation serves
practicing scientists and professionals in any sci-
entific field—engineers, computer professionals,
or other technical personnel; high school, col-
lege, and graduate students; writers, researchers,
or educators working with a scientific vocabulary;
or general readers interested in science—then
the Academic Press Dictionary of Science
and Technology is the only scientific dictionary
you need. The definitions are clear and acces-
sible to the non-specialist yet provide all the
technical information that the specialist needs.

Set a new standard of excellence by
adding the Academic Press Dictionary
of Science and Technology to your
reference collection.

It will become your reference of choice.



Information

Jor Today’s

Decisions and
Discoveries

Making sure that you have a reliable

means of accessing today’s important

life science research information is
BIOSIS’ goal.
For over 60 years, we've dedicated

our efforts to providing a comprehen-
sive and dependable link to the scien-
tific, business and trade literature
published around the world. With over
100 computerized and print products
and services to choose from, BIOSIS
helps keep you in touch with what's
happening in your world. Turn to BIOSIS
for information necessary for today’s
decisions and discoveries.

To find out more about the complete
line of BIOSIS’ information services,
contact the BIOSIS Marketing Section,
2100 Arch Street, Dept. S591DD,
Philadelphia, PA 19103-1399 USA.
Or call toll free 1-800-523-4806 (USA
except PA); (215) 587-4800 (worldwide);
Telex 831739; Fax (215) 587-2016.

BIOSIS is a registered trademark of Biological Abstracts,
Inc.

BIOSIS

Information for Today’s Decisions and Discoveries
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5700 square meters in Europe for ...

- the expansion of your R&D operations
- the headquarters of your new company
- your subsidiary in the EC

Available now on a rental basis in 2 new laboratory buildings:

a total floor area of 5700 m2. This space is:

- particularly suitable for R&D activities as well as small-scale
production

- flexibly partiionable; to be internally finished by the lessee
as required

Location:

In the southern part of Braunschweig, one hour by car from
Hannover, at the gateway to the 5 new German states,

in the immediate vicinity of the National Research Center on
Biotechnology (GBF) and the German Collection of
Microorganisms and Cell Cultures (DSM).

For additional information and a detailed description‘of the
property, contact:

BIODOR HOLDING AG, Rolf Wieland, CH-4448 Laufelfingen,
Switzerland, Tel.: 062/69 28 18, Fax: 062/69 28 64

BIODO
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Explore Tahiti on board S/V Wind Song,
September 27-October 7. Enjoy Papeete
¢ Raiatea ¢ Bora Bora ¢ & Moorea!
$2,195 (plus air fare).

(800) 252-4910
77‘61’0815 with AAAS by BETCHART




Alter PCR* amplification...

A 30-minute revolution in

DNA\/primer separation.

Amicon’s Centricon®-100 microconcentrator eliminates
time-consuming gel electrophoresis or chromatographic steps
in purifying amplified DNA samples. Its 100,000 MW cut-off
YM membrane removes >95% of excess primers and salts in
one 30-minute spin. Ultrafiltration rates are achieved in a

standard, fixed-angle rotor centrifuge.

For more information, please

call 1-800-4-AMICON.

amicon

aGRACE company
Amicon Div. W.R. GRACE & Co.-Conn., 72 Cherry Hill Drive, Beverly, MA 01915

*PCR (polymerase chain reaction) is covered by U.S. Patents issued to Cetus Corporation
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