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COVER A photograph of dark sunspots and bright faculae near the sun’s limb,
obtained in broad-band light with the vacuum tower telescope at Sacramento Peak
Observatory. These two kinds of photospheric magnetic structures both influence
the total solar irradiance. The smallest facular elements visible are approximately 500
miles in diameter. See page 556. [By permission of the National Solar Observatory/
Sacramento Peak, a division of the National Optical Astronomy Observatories, Inc.,
under cooperative agreement with the National Science Foundation]
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For five consecutive years, SYSTAT has won every
major review in every major publication.

Users agree.

SYSTAT received the top rating in PC Week’s

1988 user satisfaction poll.

No other statistics company’s microcomputer user
base rivals the more than 100,000 users of

SYSTAT products worldwide.

Find out for yourself why no other company comes
close to our record.

MS-DOS,” MACINTOSH,® UNIX,* VMS®

For more information and a free poster of this map,

call 708 864.5670 or write SYSTAT, Inc. 1800 Sherman Ave.,
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Health care costs

colossal $600 billion dollars on

health services, a sum that was more
than 11% of the gross national product
(GND) (page 534). A steadily increas-
ing chunk of the GNP has gone to the
health sector during the past 40 years;
this trend has been fueled by diverse
social, political, technological, and bio-
logical factors. Features of health sector
economics, such as the financing of
health care by third parties, distinguish
health-related financial decisions from
decisions associated with other types of
purchases. Fuchs addresses these and
related issues, noting that there is
mounting political pressure to contain
health sector expenditures and that the
most effective approach is likely to be
one that emphasizes reining in both the
quantity and the price of health care
services. Rationing is no longer a ques-
tion; who will do the rationing and
what and who will be rationed are
thorny decisions for the future.

IN 1989, the United States spent a

Penning traps and
geonium structure

NE of the winners of the 1989
ONobcl Prize in Physics was

Hans Dehmelt who developed
the Penning trap. In this trap, under
conditions of ultrahigh vacuum and ul-
tralow temperature, elementary parti-
cles can be captured and held in an
electromagnetic field and scrutinized.
How the trap works and the atomic
properties of a captured “man-made”
geonium pseudoatom—a trapped single
electron—are the subjects of Dehmelt’s
review (page 539). Measurements of
geonium’s ¢ factor (the dimensionless
gyromagnetic ratio) improve by more
than three orders of magnitude the ac-
curacy with which magnetic moment
measurements of elementary particles
can be made. The results confirm the
validity of predictions of the quantum
theory of electrodynamics regarding the
structures of elementary particles and
bear on the Big Bang theory of the
creation of matter.
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Promising sickle cell
animal model

LTHOUGH the molecular basis of
Asicklc cell anemia has been un-

derstood for more than 30 years,
suitable animal models for the disease
or for the sickle cell trait (the condition
in which an individual has one normal
gene and one disease gene) have not
been available and good therapies have
not materialized. A promising model
for the trait and possibly (with further
manipulations of such things as in vivo
oxygen tensions and pressures) for the
disease is now described by Ryan et al.
(page 566). Sickle cells are red blood
cells that contain structurally aberrant
hemoglobin. As a result of this protein
abnormality, the cells sickle when oxy-
gen tension is lowered, occlude small
blood vessels, and cause tissue damage.
Human globin genes (hemoglobin con-
sists of an iron-porphyrin heme group
and the protein globin) that produce
sickle hemoglobin were inserted into
fertilized mouse eggs; the eggs were
then implanted in foster mothers and
allowed to develop. A transgenic mouse
line was produced that synthesized hu-
man sickle hemoglobin; so as to maxi-
mize the physiologic effect of the hu-
man hemoglobin, this line was bred
with a second line of mice that had low
levels of mouse globin. The progeny
showed a number of sickle cell traits—
red blood cells that sickled in vitro,
several hematologic indicators of ane-
mia, and enlarged spleens.

Ischemia and stroke
antidote

BQX, a pharmacologic com-
Npound in the quinoxalinedione

family, is a candidate drug for
treating strokes and other sequelae to
ischemia, the “tissue anemia” that re-
sults when the local blood supply is cut
off. In the brain, ischemia kills nerve
cells, and, thcrcforc even temporary
reductions in blood circulation to the
brain can lead to permanent neurologic
damage. The exact sequence of molecu-
lar events that lead from a condition of

ischemia to the death of cells is not
known; however, it appears that the
activity of brain receptors of the quis-
qualate subtype is somehow involved.
NBQX is a potent antagonist of the
quisqualate receptors. In vitro, as
shown by Sheardown et al., NBQX
binds to the receptors with high affinity
and produces specific electrophysiolog-
ic effects (page 571). When NBQX was
injected into gerbils in which ischemia
was induced, death of neuronal cells
was prevented; the drug was effective
even when it was injected hours after
the ischemic episode had occurred.
NBQX appears to be a more potent
receptor antagonist than similar quin-
oxalinediones that have previously been
evaluated.

Neural graft for
Parkinson’s disease

49-year-old man with advanced
AParkinson’s discase has shown
significant and sustained clinical
improvement after receiving a graft of
fetal brain tissue (page 574). The trans-
planted tissue, fetal mesencephalon, is
rich in dopamine-synthesizing neurons;
patients with Parkinson’s disease show a
loss of this type of neuron, a loss that
causes tremors and lack of motor con-
trol. After transplanting tissue into the
patient’s brain, Lindvall ef al. used brain
imaging techniques to test the neuro-
chemical activity (enhanced dopamine
functioning) of the graft and also evalu-
ated the patient’s motor performance.
In general, the patient’s parkinsonian
symptoms have diminished and he has
shown less rigidity and less sluggish-
ness. Survival of the grafted cells and
restored neuronal activity at the site of
implantation suggest that the marked
improvement in the patient’s clinical
condition is not simply a consequence
of brain jostling by the surgical proce-
dures. Marx presents an overview of
this and other recent transplantation
studies that have been directed at im-
proving the neurologic functioning of
patients with various neurodegenerative

discases (page 529).
m RurH LEVY GUYER
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STN International is an online information network,
designed, developed, and run by people who
need and use scientific and technical data. On
STN, you can save valuable research time by ac-
cessing more than 70 databases through your per-
sonal computer and modem.

To receive a FREE set of STN posters and more
information about STN International, write or call:

Visit STN at AAAS in New Orleans in Booth 304.

BIOTECHNOLOGY..

Online on
STN International

STN International, Marketing, Dept. 30589, P.O.
Box 02228, Columbus, OH 43202, Phone
800-848-6538.

STN International is operated in North America by
Chemical Abstracts Service, a division of the
American Chemical Society; in Europe, by FIZ
Karlsruhe; and in Japan, by JICST, the Japan Infor-
mation Center of Science and Technology.




After centuries of practice,
mankind perfects scientific

calculations: MathCAD.

|z
Announcing MathCAD 2.5: ; E’ equations anywhere on the screen,
The Dawn of a New Age. ’g? 2 add Le)tcltl to sup;poi‘rt hyour work, and
ik : ; graph the results. Then print your
on‘ggﬁéﬁfgﬁnms Saltol %, analysis in presentation-quality

documents.

It has over 120 commonly used
functions built right in, for handling
equations and formulas, as well as
exponentials, differentials, cubic
splines, FFTs and matrices.

Perhaps the Century of Speed, or
the Era of Ease. But whatever the
name, this is the age of MathCAD 2.5,
the only math package that looks
and works the way you think.

No matter what kind of math you
do, MathCAD 2.5 has a solution

% for you. In fact, it’s used by over

60,000 engineers and scientists,
including electrical, industrial, and
mechanical engineers, physicists,

biologists,and economists.
But don’t take our word

for it; just ask the experts.
PC Magazine recently
described MathCAD as
“‘everything you have ever
dreamed of in a mathemat-
ical toolbox.”

MathCAD 2.5 includes 3-D plotting, HPGL sketch
import, and PostScript output.

And for Macintosh®

MathCAD is far and away the
best-selling math package in the
world. Because it lets you perform
engineering and scientific calcula-
tions in a way that’s faster, more
natural and less error-prone than
the way you’re doing them now—
whether you’re using a scratchpad,
calculator, spreadsheet or program
that you wrote yourself.

And now we’ve made the best
even better. MathCAD 2.5 is a dra-
matically improved version that in-
cludes three-dimensional plotting,
enhanced numerical analysis, and
the ability to import HPGL files
from most popular CAD programs,
including AutoCAD? And now you
can print on PostScript® compatible
printers.

And like before, MathCAD’s live
document interface™ lets you enter

users, we present MathCAD 2.0,
rewritten to take full advantage of
the Macintosh interface. Entering
operators and Greek letters into
equations is pure simplicity!

Look for MathCAD 2.5 at your
local software dealer, or give us a
call. For more information, a free
demo disk, or upgrade information,
dial 1-800-MATHCAD (in MA,
617-577-1017).

Available for IBM® compatibles
and Macintosh computers.

TM and ® signify manufacturer’s trademark or
manufacturer’s registered trademark respectively.

MathCAD

®

MathSoft, Inc. One Kendall Square, Cambridge, MA 02139
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Cytokines: Basic Principles and
Clinical Applications

Florence / March 26-28

Scientific Organizafion: A.K. Abbas
(USA) and S. Romagnani ()

Hormonal Communicating Events
in the Testis

Rome / April 9-10

Scienfific Organization: M.L. Dufau
(USA) and A. Isidori (I}

Reproduction, Growth and
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Congress of Androl

Acapulco / April 23-25

Scientific Organization: A. Negro-Vilar
(USA) and G. Perez-Palacios (MEX)
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Computers in Endocrinology
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Scienfific Organization: V. Guardabas-
50 (I], G. Forti (] and D. Rodbard (USA)

Major Advances in Human
Female Reproduction

Rome / May 10-12

Scientific Organization: E.Y. Adashi
(USA) and S. Mancuso ()

The New Biology of Steroid
Hormones

Budapest / September 3-4

Scientific Organization: F. Naftolin (USA)

Siena / October 8-10
Scientific Organization: M. Maggi (1)

Plasminogen Activators: from
Cloning to Therapy

Florence / October 29-31

Scientific Organization: T. Astrup (DK)
and G.G. Neri Serneri (1]

IV Conference on Differentiation
Therapy

Yamanashiken, Japan / November 49
Scientific: Organization: G.B. Rossi (I),
F. Takaku (J) and S. Waxman (USA)

No form of advertising or promotional activity by any pharmaceutical company is allowed at Ares-Serono Symposia Congresses.
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AN INVITATION
TO SUBMIT NOMINATIONS
FOR THE KING FAISAL INTERNATIONAL PRIZE
IN SCIENCE

The General Secretariat of the King Faisal International Prize has
the pleasure in inviting universities and specialist research centers
throughout the world to nominate qualified candidates for the King
Faisal International Prize in Science, which will be awarded in 1411 H.
(1991) in the field of

“MATHEMATICS”

according to the following:

1. The nominee (a living person) must have accomplished an
outstanding academic work on the Prize topic, benefiting
mankind and enriching human progress.

2. The work submitted must be original and published.

3. The work submitted must not have been previously awarded a
prize by any international organization.

4. Nomination should be from a recognized educational institution.

5. Nomination by individuals or political parties will not be
accepted.

6. Nomination should include:
a. An official letter to each nominee, indicating the nominated
works.
b. A typed CV of the nominee’s acadmic background,
experience and published works.
. Ten copies of the works submitted for nomination.
. A copy of the nominee’s certificates of education.
. Three recent coloured photos 10 x 15 cm (4" x 6").
. The nominee’s full address and telephone number.

"o a0

7. Nominations will be evaluated by a Selection Committee
consisting of highly recognized specialists in the field.

8. More than one person may share the Prize.

9. The winners’ names will be announced in January 1991, and
the Prize will be awarded in an official ceremony at the
headquarters of the King Faisal Foundation in Riyadh, Saudi
Arabia, at a later date.

10. The Prize consists of:
a. A certificate in the winner’s name containing an abstract of
the work that qualified him/her for the Prize.
b. A gold medal.
c. A sum of three hundred and fifty thousand Saudi Riyals,
(approximately US $93,333).

11. The latest date for receiving the complete nomination
requirements will be (May 10, 1990).

12. No nomination papers or works will be returned to the senders,
whether or not the nominee was awarded the prize.

13. All correspondence must be sent by registered airmail to:

The General Secretariat

King Faisal International Prize
P.0. Box 22476, Riyadh 11495
Kingdom of Saudi Arabia

Tel: 4652255

Tix: 404667 PRIZE SJ
Fax: 4658685

Cable: JAEZAH

IBI RECOMBINANT
DNA WORKSHOP

Schedule for 1990

MARCH 6-9
University of Missouri, Columbia, MO

APRIL 10-13
San Diego State University, San Diego, CA

MAY 22-25
Albion College, Albion, MI

JUNE 5-8
San Jose State University, San Jose, CA

JUNE 19-22
Clark Atlanta University, Atlanta, GA

JULY 10-13
Occidental College, Los Angeles, CA

AUGUST 21-24
University of Chicago, Chicago, IL

SEPTEMBER 11-14
Florida Institute of Tech., Melbourne, FL,

SEPTEMBER 18-21
Cleveland State University, Cleveland, OH

DECEMBER 18-21
Wesleyan University, Middletown, CT

Each participant will perform:

® enzymatic cutting, methylation, and splicing of
DNA fragments

® agarose gel electrophoresis

¢ southern blotting and recovery of DNA from
agarose gels

® preparation and transformation of competent
bacterial cells

® colony screening and plasmid purification.

Additional courses are being scheduled. . . please
inquire.

The course instructor is Carl E. Hall, Ph.D.
Tuition is $795 for four full days.

Class size will be strictly limited to 16
participants.

SPONSOR A WORKSHOP
If you would like your institution to act as a
sponsoring location for a workshop in 1990
or 1991, contact the IBI Workshop office.

For more information or registration materials,
please contact:
Lisa Salen, Program Coordinator

(800) 243-2555 (203) 786-5600

Subsidiary of Eastman Kodak Company
P.O. Box 9558 New Haven, CT 06535
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PUMPOLOGY
pump-ol-o-gy pamp-'dl-3-j€ n : the science of fluid transfer systems

Mas-terflex 'mas-ter-fleks n

rpump 3 : a tissue perfusion pump 4:a
dispensing pump 5 : a multichannel sampling pum
6 : an automatic dispensing pump 7 : a liquid chroma-
tography pump 8 : a chemical additive pump 9 : an

electrophoresis gel, gradient forming pump 10 : a
general-purpose laboratory pump <ﬁ£ﬂmﬂﬂ

pumps deliver precise, reproducible flow rates>
AMasterflex® pump is more than just
uid transfer system. It’s the answer

COLE-II’ARMER INSTRUMENT COMPANY 7425 NORTH OAK PARK AVENUE CHICAGO, ILLINOIS 60648
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THERE ARE OVER 40
WAYS TO “SAY” VALIUM.

Isn’t That a Depressing Thought?

Given the variety of synonyms and nomenclature for retrieve references where the specific chemical is
chemicals, searching for all the relevant biochemical discussed in the original article.
information can be a daunting task. Take advantage of BIOSIS Previews/RN—and banish
BIOSIS Previews®/RN is your remedy for the the biochemical information searching blues forever!
biochemical searching blues! Available exclusively For more information on BIOSIS Previews/RN,
through STN International®, BIOSIS Previews/RN contact BIOSIS, Marketing Section, 2100 Arch Street,
makes it easier to search online for the biochemical Dept. S290V, Philadelphia, PA 19103-1399 USA. Or
information that you need. Just enter the CAS call 1-800-523-4806 (USA except PA); (215) 587-4800
Registry Numbers™ on BIOSIS Previews/RN to (worldwide); Telex 831739; Fax (215) 587-2016.
BIOSIS*

Information for Today’s Decisions and Discoveries

BIOSIS Previews is a registered trademark of BIOSIS.
BIOSIS is a registered trademark of Biological Abstracts, Inc.
STN International is a registered trademark of the American Chemical Society.
CAS Registry Number is a servicemark of the American Chemical Society.
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