
21 September 1984, Volume 225, Number 4668 SCIENCE 

AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

Science serves its readers as a forum for the presenta- 
tion and discussion of important issues related to the 
advancement of science, including the presentation of 
minority or conflicting points of view, rather than by 
publishing only material on which a consensus has been 
reached. Accordingly, all articles published in Sci- 
ence-including editorials, news and comment, and 
book reviews-are signed and reflect the individual 
views of the authors and not official points of view 
adopted by the AAAS or the institutions with which the 
authors are affiliated. 

Editorial Board 
FREDERICK R. BLATTNER, BERNARD F. BURKE, AR- 

NOLD DEMAIN, CHARLES L. DRAKE, ARTHUR F. 
FINDEIS, E. PETER GEIDUSCHEK, GLYNN ISAAC, NEAL 
E.  MILLER, FREDERICK MOSTELLER, ALLEN NEWELL, 
RUTH PATRICK, BRYANT W. ROSSITER, VERA C. RUBIN, 
WILLIAM P. SLICHTER, SOLOMON H. SNYDER, PAUL E.  
WAGGONER, JOHN WOOD 

Publisher: WILLIAM D. CAREY 

Editor: PHILIP H. ABELSON 

Editorial Staff 
Assistant Managing Editor: JOHN E. RINGLE 
Production Editor: ELLEN E. MURPHY 
Business Manager: HANS NUSSBAUM 
News Editor: BARBARA J .  CULLITON 
News and Comment: COLIN NORMAN (deputy editor), 

JEFFREY L. FOX, CONSTANCE HOLDEN, ELIOT MAR- 
SHALL, R. JEFFREY SMITH, MAWORIE SUN, JOHN 
WALSH 

European Correspondent: DAVID DICKSON 
Contributing Writer: LUTHER J .  CARTER 
Research News: ROGER LEWIN (deputy editor), RICH- 

ARD A. KERR, GINA KOLATA, JEAN L. MARX, THOMAS 
H. MAUGH 11, ARTHUR L.  ROBINSON, M. MITCHELL 
WALDROP 

Administrative Assistant, News: SCHERRAINE MACK; 
Editorial Assistant, News: FANNIE GROOM 

Senior Editors: ELEANORE BUTZ, MARY DORFMAN, 
RUTH KULSTAD 

Associate Editors: MARTHA COLLINS, SYLVIA EB- 
ERHART, CAITILIN GORDON, WILLIAM GREAVES, LOIS 
SCHMITT 

Assistant Editors: STEPHEN KEPPLE, LISA 
MCCULLOUGH, EDITH MEYERS 

BookReviews: KATHERINE LIVINGSTON, Editor; LIN- 
DA HEISERMAN, JANET KEGG 

Letters: CHRISTINE GILBERT 
Copy Editor: ISABELLA BOULDIN 
Production: JOHN BAKER; HOLLY BISHOP, ELEANOR 

WARNER; JEAN ROCKWOOD, SHARON RYAN, BEVERLY 
SHIELDS 

Covers, Reprints, and Permissions: GRAYCE FINGER, 
Editor; GERALDINE CRUMP, CORRINE HARRIS 

Guide to ScientiJic Instruments: RICHARD G. SOMMER 
Editorial Administrator: SUSAN ELLIOTT 
Assistant to the Associate Publisher: ROSE LOWERY 
Assistant to the Managing Editor: NANCY HARTNAGEL 
Membershio Recruitment: GWENDOLYN HUDDLE 
Member a i d  Subscription Records: ANN RAGLAND 

EDITORIAL CORRESPONDENCE: 1515 Massachu- 
setts Avenue, NW, Washington, D.C. 20005. Area code 
202. General Editonal Office, 467-4350; Book Reviews, 
467-4367; Guide to Scientific Instruments, 467-4480; 
News and Comment, 467-4430; Reprints and Permis- 
sions, 467-4483; Research News, 467-4321. Cable: Ad- 
vancesci, Washington. For "Information for Contribu- 
tors," write to The editorial office or see page xi, 
Science, 29 June 1984. 
BUSINESS CORRESPONDENCE: Area Code 202. 
Membership and Subscriptions: 467-4417. 

Advertising Representatives 
Director: EARL J .  SCHERAGO 
Production Manager: GINA REILLY 
Advertising Sales Manager: RICHARD L. CHARLES 
Marketing Manager: HERBERT L. BURKLUND 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076: 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N.  
Michigan Ave. (312-337-4973); BEVERLY HILLS, CALIF. 
9021 1: Winn Nance, 111 N. La Cienega Blvd. (213-657- 
2772); SAN JOSE, CALIF. 95112: Bob Brindley, 310 S. 16 
St. (408-998-4690); DORSET, VT. 05251: Fred W. Dief- 
fenbach, Kent Hill Rd. (802-867-5581). 
ADVERTISING CORRESPONDENCE: Tenth floor, 
1515 Broadway, New York 10036 (212-730-1050). 

Neuroscience Advances 
During the past few years our understanding about the brain and the 

nervous system has been progressing at a rapid pace. The articles in this 
issue are a sampling of one facet of the exciting new developments in the 
neurosciences, the cellular and molecular aspects. Other areas of neurosci- 
ence research involving the mechanism of perception, behavior, memory, 
learning, and emotion have also seen considerable advances. 

An increasing number of talented scientists are doing their research on 
the nervous system. More of our brightest students are taking their ad- 
vanced degrees in neurobiology because of its fascination, challenge, and 
widening opportunities. Many universities and research institutions have or 
are in the process of establishing neuroscience departments. Why did this 
surge of interest and activity come about? 

In the past there has been an intellectual and technical separation among 
scientists working in neuroanatomy, electrophysiology, neurochemistry, 
neuropharmacology, and cell biology. During the 1970's the barriers among 
these disciplines have fallen. Neuroscientists have also borrowed heavily 
from molecular biology, biochemistry, biophysics, immunology, genetics, 
and cell biology to do their work. The ingenious application of new 
technologies made it possible to ask more sophisticated and penetrating 
questions regarding the nervous system. Simple organisms have provided 
productive experimental models to study learning and behavior, how 
neurons make decisions for synaptic connections, and the isolation of 
receptors. 

Among the many advances made in the neurosciences during the past 
decade one of the most prominent has been the discovery of numerous 
neurotransmitters, the chemical messengers released from neurons. About 
10 years ago only three or four neurotransmitters had been recognized; now 
about 50 or so have been identified. The greatest number of neurotransmit- 
ters have been found to be peptides which arise from the processing of 
larger polypeptides. It now appears that the brain is also a complex 
endocrine organ that releases a variety of hormone-like peptides. The 
functional significance of most neuropeptides is still unknown, but some 
have been found to be involved in reproductive activity, behavior, pain, and 
appetite. 

The enthusiasm of investigators in the neurosciences is not only directed 
to the understanding of fundamental mechanisms of brain and nerve 
function but also to how this information is used clinically. The discovery 
that certain areas of the brain are depleted of the catecholamine neurotrans- 
mitter dopamine, first in animals with experimentally induced Parkinson- 
like syndrome and then in patients with this disease, led to the introduction 
of L-dopa for the effective treatment of Parkinson's disease. Myasthesnia 
gravis is now known to involve the presence of antibodies to the acetylcho- 
line receptor. Powerful tools such as molecular genetics and brain-imaging 
techniques are becoming available to understand the nature of Huntington's 
and Alzheimer's and other neurological diseases. Mental depression has 
been shown to be relieved by drugs that interfere with the action of biogenic 
amine neurotransmitters, and schizophrenic symptoms can be abated by 
drugs that block dopamine receptors. These observations provided a 
framework by which biological approaches to the understanding of mental 
diseases are actively being sought. 

The momentum of research in the neurosciences will no doubt continue. 
Many more neurotransmitters will be discovered. The complex cascade of 
chemical events whereby neuronal signals are transduced will be clarified. 
The functions of some of the brain-specific genes will be understood. The 
molecular mechanisms by which growing neurons make connections with 
their target cells will be elucidated. More nerve growth factors will be found 
and their actions explained. 

Recent discoveries in neuroscience are just the beginning; they should 
serve as stepping-stones to future research leading to the understanding of 
higher mental functions and disorders of the nervous system.-JULIUS 
AXELROD, National Institute of Mental Health, Bethesda, Maryland 20205 




