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and Modern Evolutionary Thought
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This provocative study provides an original critique
of contemporary evolutionary thought. “All who
read this imaginative analysis will come away with
fresh perspectives and new ideas. It is one of the
most thought-provoking books I have read.”—E.S.
Vrba, Head of Paleontology, Transvaal Museum,
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ENOUGH OF PESSIMISM

A collection of 100 essays by
Philip H. Abelson, past Editor of
Science

he 100 essays in Enough of Pessimism were

written during an extraordinary era of modern
science when space exploration, the computer,
nuclear energy, and genetic engineering were all
coming of age. Abelson provides a chronicle of
how science and society came to terms with each
other during this period while each was suffering
growing pains of its own.

Readers of Enough of Pessimism can share with
Philip Abelson his remarkable affinity with science
and his astute observations, which are consistently
ahead of their time.

Hardcover $16.95; AAAS members $13.95
Paperbound $11.95; AAAS members $9.95

Order from AAAS Marketing, Dept. A, 8th Floor, 1333 H
Street, NW, Washington, DC 20005.

Please add $1.50 postage and handling per order. Allow 4-6 weeks
for delivery.

Available in bookstores through Birkhiuser Boston

NOW IN PAPERBACK

Science in
the first person

This delightful memoir traces the life of its
rize-winning author from his youth in
oland thr0ugh his long and brilliant

career in mathematical research in the

United States. Kac’s penetrating look into

the rarified world of mathematics is filled

with insights and anecdotes thatwill g
inform and amuse both specialists and £
generalists alike. z
Sixth volume in the 2
ALFRED P. SLOAN H
FOUNDATION SERIES 3
of scientific %
autobiographies z

Enigmas

AAAS-Philip Hauge Abelson Prize

To Be Awarded to a Public Servant or Scientist

The AAAS Board of Directors has created the AAAS-Philip Hauge
Abelson Prize of $2500 to be awarded annually either to:

(a) a public servant, in recognition of sustained exceptional contributions
to advancing scignce, or

(b) a scientist whose career has been distinguished both for scientific
achievement and for other notable services to the scientific communi-
ty.

AAAS members are invited to submit nominations now for the initial
prize, to be awarded at the 1986 Annual Meeting in Philadelphia. Each
nomination must be seconded by at least two other AAAS members.

Nominations should be typed and should include the following informa-

Chance

An Autobiography

Mark Kac

At bookstores or call toll-free (800) 638-3030.
Major credit cards accepted.

Harpere)Row HE

1817 e
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tion: nominee’s name, institutional affiliation and title, address, and brief
biographical résumé; statement of justification for nomination; and names,
identification, and signatures of the three or more sponsors. Nominations
should be submitted, for receipt on or before 31 December 1985, to the AAAS
Executive Office, 1333 H Street, NW, Washington, D.C. 20005.

The winner will be selected by a seven-member panel appointed by the
Board.
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First and last appearances

Evolution of oceanic plankton may require up to several
million years; their extinctions may be quite abrupt (page
538). The first and last appearances of groups of
Radiolaria (single-celled Protozoa) that lived 1 to 15
million years ago were determined in cores from five
deep-sea drilling sites in the Indian and Pacific oceans.
The majority of last appearances were synchronous,
whereas most first appearances were not, being, in-
stead, time-transgressive. Some radiolarian species in
the Indian Ocean apparently preceded their counter-
parts in the Pacific by several million years, an unex-
pected finding both because the oceanic circulation
pattern is in the opposite direction and because the
assumed global ocean mixing time is on the order of
only thousands of years. Johnson and Nigrini suggest
that because extinction data are more likely to be
synchronous over a wide geographic area, they may be
more precise than data on first appearances for strati-
graphic correlations.

Treatment for jaundice

Bilirubin-rich blood—a sign and cause of jaundice in
newborns—can be depleted of bilirubin and returned to
the jaundiced donor (page 543). The detoxification
procedure -designed by Lavin et al. consists of filtering
blood through beads to which the enzyme bilirubin
oxidase has been coupled: the bilirubin is enzymatically
converted to less toxic products. Mild jaundice causes
yellowing of skin in 20 percent of newborns, but severe
disease causes mental retardation, cerebral palsy, deaf-
ness, seizures, or death. Therapy includes use of “bili-
lights” to photochemically convert bilirubin to a metaboli-
zable form and transfusions, which carry numerous
risks. Therefore, a low-risk procedure for treating jaun-
dice would have major clinical value. In addition, the
depletion technology may be applicable to other dis-
eases in which toxic substances circulate in the blood.

Sound localization by owls

Barn owls learn to locate the sources of sounds accu-
rately with two senses, hearing and seeing (page 545).
When young owls (cover) were fitted with one earplug
for several weeks they learned how to locate sounds
using altered cues. Later when their ears were un-
blocked, they failed to orient correctly toward sound
sources. Knudsen and Knudsen found that normal vi-
sion was essential for correcting the errors. Owls whose
vision was biocked did not correct errors; those whose
vision was altered by prisms fitted to their eyes made
corrections in accordance with the type of visual error
imposed. If the owls were subjected to distortions to
either sense until they were 7 months old, they could not
make proper adjustments: either vision could no longer
fine-tune or hearing could no longer respond as the two
sensory systems interacted to locate the source of a
sound.
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Biting genetic engineers

When an animal tail or a human hand sweeps away a
blood-sucking mosquito, bunyaviral evolution may be
promoted (page 548). The LaCrosse bunyavirus, a
major cause of encephalitis in children, is transmitted to
a vertebrate host by a mosquito bite. Its genetic material
is contained on three RNA segments, and reassortment
of these segments from two viruses can take place
inside a mosquito to produce a new virus. Beaty et al.
found that double infections occurred if feeding, inter-
rupted on a first viremic host, was resumed within a
short time on a second host; once meals were spaced
more than 48 hours apart, the insects became refractory
to a second infection. Parent and recombinant viruses
could subsequently be isolated from both dually infected
mosquitoes and from mice that the mosquitoes had
bitten.

Pigment variations in algae

The amount of the blue pigment phycocyanin in blue-
green algae depends on prevailing light conditions
(page 550). Phycocyanin molecules are part of the cell’s
light-harvesting machinery through which light energy is
absorbed and transferred to the photosynthetic center.
Conley et al. show that phycocyanin levels change with
variations in light quality and that this adaptation can be
accounted for by quantitative changes in cellular levels
of messenger RNA molecules for phycocyanin. The
messengers have an intermediate role in pigment syn-
thesis, carrying from the gene information for producing
the phycocyanin protein. Messenger levels for phycocy-
anin (which absorbs red light) were high in organisms
kept in red light and low in those grown in green. Since
other components of the light-harvesting machinery vary
coordinately with phycocyanin, the information for their
synthesis may be carried on contiguous portions of the
same messenger molecules.

Rickettsial roots

The rickettsiae—small bacteria that cause diseases
such as Rocky Mountain spotted fever and typhus—are
closely related to two groups of plant-associated bacte-
ria and to a cellular organelle, the mitochondrion (page
556). Rickettsiae generally grow inside cells of their
hosts and have proved difficult to culture, study, and
classify. Weisburg et al. determined the relation of the
rickettsia Rochalimaea quintana to other bacteria by
comparing sequences of their genes for 16S ribosomal
RNA. Evolutionary relations of rickettsiae to agrobac-
teria (plant pathogens) and rhizobacteria (plant symbi-
onts) were established by this test—making explicable
puzzling reports of agrobacteria in human clinical speci-
mens; suspected relations to organisms such as Legion-
ella were ruled out. The divergence of plant organisms
and vertebrate pathogens from a common ancestor may
have been facilitated by insect vectors that are responsi-
ble for transmission of these bacteria.
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Some of the international meetings scheduled for 1986 are:

Biological Regulation of Cell Proliferation Recent Advances in Adrenal Regulation and
9th International Chalone Conference Function

Milan, March 3-6 Madrid, Sept. 19-20

Scientific Organization: E.E. Polli (I) Scientific Organization: M. Lipsett (USA),
and O.H. Iversen (N) G. Chrousos (USA) and L. Loriaux (USA)
The Control of Follicle Development, Ovulation Fertility Regulation Today and Tomorrow
and Luteal Function: Lessons from In Vitro Stockholm, Sept. 29-30, Oct. 1

Fertilization Scientific Organization: E. Diczfalusy (S) and
Paris, April 7-9 M. Bygdeman (S)

Scientific Organization: F. Naftolin (USA) and

A.H. DeCherney (USA)

Dexamethasone-Suppressible Hyperaldosteronism

Rome, June 5-6

Scientific Organization: M.1. New (USA)

Corticosteroids and Peptide Hormones in SYMPOS|A

Hypertension L e sC
Mannheim, Sept. 6-7 Do you know all the advantages that N\(“es s S or0"® s
Scientific Organization: E.G. Biglieri (USA), the Ares-Serono Symposia Congress Card offers? \“s&\\\\\\ ‘\‘““ i::t:-

F. Mantero (I) and P. Vecsei (D) Please fill in this form and mail to Ares-Serono Symposia for information Y&‘:&‘m



he Breaking of Bodies and Minds
Torture, Psychiatric Abuse, and the Health Professions

A documentation of systematic use and effects of physical and
mental torture throughout the world

Edited by Eric Stover
and Elena O. Nightingale

With a Foreword by
David A. Hamburg

Edvnc by Erc Shover snd Eions O, Nightingsis, .0
Dovid A o

Contents
Part I Torture

Torture and the Ethics of Medicine
Albert R. Jonsen and Leonard Sagan

Victims of Torture:
Two Testimonies
Compiled by Cornelius A. Kolff
and Roscius N. Doan

Physical and Psychiatric Effects
of Torture: Two Medical Studies
Federico Allodi, Glenn R. Randall,

and others

Torture on Trial: The Case of
Joelito Filartiga and
the Clinic of Hope
Richard Pierre Claude

Medical Action Against Torture
Eric Stover and
Michael Nelson

Part II

Psychiatrists and Dissenters
in the Soviet Union
Sidney Bloch and Peter Reddaway

Psychiatric Abuse

A Question of Conscience
The Cases of Alexei Nikitin
and Anatolyi Koryagin
Kevin Close
Unwilling Patients
Anatolyi Koryagin

The Case of General Grigorenko:
A Second Opinion
Walter Reich

The World of Soviet Psychiatry
Walter Reich

A Response to Psychiatric Abuse
Paul Chodoff and Ellen Mercer

Toward the Prevention of Torture
and Psychiatric Abuse
Elena O. Nightingale and
Eric Stover

This eye-opening book brings together
for the first time writings on the role of
medical personnel in cases of torture
and psychiatric abuse. Through anal-
yses and case histories, psychiatrists
and other health care professionals,
political scientists, ethicists, and other
writers discuss the systematic use and
effects of physical and mental torture
in the Soviet Union, Latin America,
and other parts of the world.

The book also details the complicity of
an alarming number of medical per-
sonnel in torture and psychiatric
abuse and examines the ways in which
governments use a medical rationale
to seek legitimacy for human destruc-
tion. Finally, it describes efforts by
medical and other associations both to
combat offensive practices and treat
victims.

The Breaking of Bodies and
Minds is important reading for
anyone concerned with the
preservation of basic human rights.

1985 352 pages

Paperbound $11.95; AAAS members $9.50
Hardcover $21.95; AAAS members $17.50

Order from AAAS Marketing, Dept. ES, 1333 H
Street, NW, 8th Floor, Washington, DC 20005.

Please add $1.50 postage and handling per
order. Allow 6-8 weeks for delivery. To charge
your order to VISA or Mastercard, please call the
Sales Department at (202) 326-6405.

498

SCIENCE, VOL. 230




1 November 1985, Volume 230,

AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the presentation 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
Science—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.

Publisher: WiLLiAM D. CAREY

Editor: DANIEL E. KOSHLAND, JR.

Deputy Editors

PHILIP H. ABELSON (Engineering and Applied Sciences), JOHN
1. BRAUMAN (Physical Sciences), GARDNER LINDZEY (Social
Sciences)

Editorial Board

PHILIP W. ANDERSON, DAVID BALTIMORE, ANSLEY J. COALE,
JoSEPH L. GOLDSTEIN, LEON KNOPOFF, SEYMOUR LIPSET, WAL-
TER MASSEY, OLIVER E. NELSON, ALLEN NEWELL, RUTH PAT-
RICK, VERA C. RUBIN, HowarD E. SiMMONs, SoLomoN H.
SNYDER, ROBERT M. SoLow

Board of Reviewing Editors

JAMES P. ALLISON, QAIS AL-AWQATI, LUIs W. ALVAREZ, DoN
L. ANDERSON, KENNETH J. ARROW, C. PAUL BIANCHI, ELIZA-
BETH H. BLACKBURN, FLOYD E. BLoOM, MICHAEL S. BROWN,
JAaMES H. CLARK, STANLEY FALKOW, NINA V. FEDOROFF, GARY
FELSENFELD, DoucGLAs J. FuTuyMaA, THEODORE H. GEBALLE,
STEPHEN P. GOFF, PATRICIA S. GOLDMAN-RAKIC, RICHARD M.
HeLD, GLORIA HEPPNER, JOHN IMBRIE, ERic F. JOHNSON,
KoNRAD B. KrRAUsKOPF, PAUL E. LACY, JOSEPH B. MARTIN,
JoHN C. McGIFF, MORTIMER MISHKIN, JOHN S. PEARSE,
YESHAYAU POCKER, FREDERIC M. RICHARDS, JaMmes E.
RoTHMAN, RONALD H. SchwaRTz, OTTO T. SOLBRIG, ROBERT
T. N. TilaN, VIRGINIA TRIMBLE, GEERAT J. VERMEN, MARTIN
G. WEIGERT, GEORGE M. WHITESIDES, WiLLIAM B. Woob,
HARRIET ZUCKERMAN

Editorial Staff

Managing Editor: PATRICIA A. MORGAN

Assistant Managing Editors: NANCY J. HARTNAGEL, JOHN E.
RINGLE

Production Editor: ELLEN E. MURPHY

News Editor: BARBARA J. CULLITON

News and Comment: CoLIN NORMAN (deputy editor), MARK
H. CrAWFORD, CONSTANCE HOLDEN, ELIOT MARSHALL, R.
JEFFREY SMITH, MARJIORIE SUN, JOHN WALSH

European Correspondent: DaviD DICKSON

Research News: ROGER LEWIN (deputy editor), DEBORAH M.
BARNES, RICHARD A. KERR, GINA KOLATA, JEAN L. MARx,
ARTHUR L. ROBINSON, M. MITCHELL WALDROP

Administrative Axmtant News: SCHERRAINE MACK; Editorial
Assistant, News: FANNIE GrooM

Senior Editors: ELEANORE BuTz, RUTH KULSTAD

Associate Editors: MARTHA COLLINS, SYLVIA EBERHART,
CAITILIN GORDON, WILLIAM GREAVES, BARBARA JASNY, STE-
PHEN KEPPLE, EDITH MEYERS, Lois SCHMITT

Assistant Editor: Lisa McCULLOUGH

Book Reviews: KATHERINE LIVINGSTON, Editor; LINDA
HEeIsermAN, JANET KEGG

Letters Editor: CHRISTINE GILBERT

Contributing Editor: RUTH L. GUYER

Production: JOHN BAKER, HorLy BisHoP, KATHLEEN
CoSIMANO, ELEANOR WARNER; ISABELLA BOULDIN SHARON
RyAN, BEVERLY SHIELDS

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

Guide to Scientific Instruments: RICHARD G. SOMMER

Manuscript System Analyst: WILLIAM CARTER

EDITORIAL CORRESPONDENCE: 1333 H Street, NW,
Washington, D.C. 20005. Telephone: 202-326-6500. For ‘‘Infor-
rlngastjion for Contributors™ see page xi, Science, 27 September

Business Staff

Chief Business Officer: WILLIAM M. MILLER 111
Business Manager: HANS NUSSBAUM

Assistant to Chief Business Officer: ROSE LOWERY
Business Staff Supervisor: DEBORAH JEAN RIVERA
Membership Recruitment: GWENDOLYN HUDDLE
Member and Subscription Records: ANN RAGLAND

Advertising Representatives

Director: EARL J. SCHERAGO

Production Manager: DONNA RIVERA

Advertising Sales Manager: RICHARD L. CHARLES

Marketing Manager: HERBERT L.. BURKLUND

Sales: NEw YoRk, N.Y. 10036: J. Kevin Henebry, 1515
Broadway (212-730-1050); ScoTcH PLaINs, N.J. 07076: C. Rich-
ard Callis, 12 Unami Lane (201-889-4873); CHIcAGO, ILL. 60611:
Jack Ryan, Room 2107, 919 N. Michigan Ave. (312-337-4973),
BEVERLY HiLLs, CALIF. 90211: Winn Nance, 111 N. La Cienega
Blvd. (213-657-2772); SAN Josk, CALIF. 95112; Bob Brindley, 310
S. 16 St. (408-998-4690); DORSET, VT. 05251: Fred W. Dieffen-
bach, Kent Hill Rd. (802-867-5581).

ADVERTISING CORRESPONDENCE: Tenth floor, 1515
Broadway, New York 10036 (212-730-1050).

Number 4725

SCIENCE

Agricultural Reséarch and U.S. Trade

Farm exports have long been a major source of foreign exchangg for this
country and a primary factor in offsétting our adverse balance of payments,
but duripg the past 2 years, our agricultural exports have leveled off and
even declined. This has triggered a depressed U.S. agricultural economy
that is of national concern.

Recently well-meaning agriculturalists are placing the blame for this
decline on U.S. support for agricultiiral research and education in develop-
ing countries. Although a simplistic assessment might lead to such a
conclUsmn a study of the facts strongly supports the contrary view—that
collaborative agricultural research with developing countries has been and
is a decided benefit to U.S. agriculture.

Countries that have and are receiving assistance from the Agency for
International Development are not the primary sources of current food
surpluses. Improved varieties and new technologies that U.S. support has
helped create have preverted the massive starvation and hunger that the
pessimists of the 1960’s predicted. But unprecedented population growth
has permitted only marginal increases in per capita food production in the
countries that we support—some 2 percent over the paét 8 years. This
ms1gn1ﬁqant increase can hardly be the source of serious .competition with
U.S. agriculture. In contrast, during the same period of time, per capita
food production in Western Eutope has risen 16 percent and in China 39
percent. None of these countries has received technical assistance from the
United States, but their food production increases, stimulated by costly
subsidieg, are resulting in significant competition.

The primary objective of U.S. technical assistance for Third World
agricultute is to enhance the economic development of these countries. But
U.S. agriculture is also a direct beheficiary of these efforts. Experiehce in
Asia and Latin America during the past two decades shows that American
farm exports have generally benefited from increased agricultural produc-
tivity in the Third World. Countries such as Taiwan, Kdrea, Brazil, and
Nigeria, which once were recipients of U.S. technical assistance, are now
among ttpe major purchasers of U.S. fobd exports. Developing countiies
have become the fastest growing markets for U.S. agricultural exports in
the past decade; accounting for 52 millioh thetric tons of cereals and feed
grains iri 1983 or 50 percent of all such exports.

Collaborative research with Third World countries has benefited U.S.
agricultyre ih ahother important way—through the infusion of yield-produc-
ing genetic materials into the seeds of our cultivated crops The center of
origir of lessentially every major crop thdt we grow is in the Third World.
Consequently, genetic diversity is highest there. Through collaboration with
developl g countries, we help them use the resetvoir of wild species to
improve their own crop-producing potential. But we also have access to that
sdme genetic diversity to improve our own cultivars. Fot example, semi-
dwarf wheat varieties, the genes for which came from Asla, occupy almost
60 percent of our wheat acreage. The genetic sources of resistance for pests,
such as the golden nematode for potatoes, came from Peru. Strains resistant
to southern corn leaf blight, corn rust, and maize dwarf mosaic virus
resulted from collaboration with scientists in developing countries, as did
the resistance to the soybean mosaic virus. Comparable benefits can be
cited for essentially every crop we grow.

There are other valid reasons for a decline in U.S. agricultural exports.
Competitjon from other countries is enhanced by the high value of the dollar
ahd by lingering U.S. policies that encourage high food prices. Also, the
worldwide slowdowh in economic growth limits the foreign exchange to
purchase U.S. goods. But continued scientific and technical assistance to
the developing countrig¢s is essential and in the long run will provide
expanded trade opportunities for U.S. agriculture and industry,—NYLE C.
BRADY, Senior Assistant Administrator for Science and Technology, Agen-
cy for International Development, Washington, D.C. 20523




THE SIXTH ANNUAL CONGRESS FOR

RECOMBINANT DNA RESEARCH

JANUARY 26 - 29, 1986
BALTIMORE CONVENTION CENTER, BALTIMORE, MARYLAND

Co-Chairmen:
John D. Baxter Walter L. Miller Peter Gruss
Univ. of California Univ. of California Univ. of Heidelberg
San Francisco, CA San Francisco, CA West Germany

The Annual Congress for Recombinant DNA Research, now inits sixth year, is recognized as the premier symposnum on
the subject, and presents the important developments that impact on current and future work.

Keynote Speakers: Charles Weisman, University of Zurich, Switzerland
Interferon Genes and their Expression

Philip Sharp, Massachusetts Institute of Technology, Cambridge, MA
Gene Expression in Mammalian Cells

Session Chairman

ONCOGENES HORMONES

Peter Gruss, Univ. of Heidelberg, W. Germany John Baxter, Univ. of CA, San Francisco
TRANSCRIPTION DEVELOPMENTAL BIOLOGY

Pamela Mellon, Univ. of CA, San Diego Shirley Tilghman, Fox Chase Cancer Ctn., Phila, PA
MEDICAL MOLECULAR BIOLOGY NEUROBIOLOGY

Walter L. Miller, Univ. of CA, San Francisco James R. Roberts, Columbia Univ., N.Y,, N.Y.
PLANTS YEAST

Frederich Ausubel, Mass. Genl. Hosp., Boston, MA “Jack Szostak, Mass. Genl. Hosp., Baston, MA

Poster Sessions: ADVANCES IN RECOMBINANT DNA RESEARCH

Participants are invited to submit abstracts for the poster sessions. These abstracts will be reviewed up until the time of the
meeting; however, only those accepted by Nov. 15 will be published in the journal, DNA. Contact Edward Ruffing, Scherago
Associates, Inc., (212) 730-1050. ‘

Organized by Scherago Associates, Inc., in conjunction with
the journal, DNA, and Genetic Engmeermg News

REGISTRATION FEES:
$400 On-site registration - includes a one year subscription or renewal to the journal, DNA.
$350  ADVANCE REGISTRATION - (Received by Nov. 15) - Includes a one year subscription or renewal
to the journal, DNA.
$ 75 STUDENT REGISTRATION - Student status must be confirmed in writing by department chairman.
4-7  registrations received together from same organization $300 each. Includes 4 journal subscriptions only.
8-10 registrations received together from same organization $200 each. Includes 4 journal subscriptions only.

Larger group rates available upon request.
Cancellations must be received in writing by Dec. 19, 1985

Attendance will be limited. Make checks payable to: Scherago Associates, Inc., DNA S-11-1
O Pleasereserve ____ space(s): RegistrationFeeof $ _____________ enclosed.

U Please send abstract form.

Name

Dept. Organization

Street __ :

City State : Zip

Telephone: ()
Retum to: DNA; c/o Scherago Associates, Inc.
Dept. S-11-1, 1515 Broadway, New York, NY 10036 e (212) 730-1050
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