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Voyager at Triton 

T HERE is exciting news for the 
Voyager mission: the Voyager 
cameras should be able to  "see" 

to thc surface of Neptune's largest satel- 
lite Triton during the flyby in August 
(page 283). Voyager is in its 12th year 
of deep-space exploration and in that 
time has flown almost 4 billion miles. 
Its flyby of the Neptune system will 
reveal new information about the planet 
and its satellites (a third moon has 
already been detected) and about the 
distribution patterns and types of liq- 
uids and ices on the surface of Triton. 
Cruikshank et al. have based their pre- 
diction on a combination of Earth- 
based near-infrared telescopic data of 
Triton and laboratory studies of the 
spectral signatures of methane and ni- 
trogen at Triton-like temperatures (58 
kelvin). The spectral patterns from Tri- 
ton best match spectra of methane in 
gaseous and ice forms and of nitrogen 
in gaseous and either ice or liquid 
forms; thus, the atmosphere of Triton is 
sufficiently transparent for sunlight to  
penetrate to the surface where it is 
absorbed by ices and liquids. 

Methane cycling 

M ETHANE, one of the green- 
house gases, is increasing in 
the atmosphere by about 1% 

each year (page 286). Methane sources 
are diverse-bacteria produce methane 
in peat bogs, wetlands, rice fields, and 
tundra; cows and other ruminants give 
off methane-rich rumen gases; and 
methane is released during the collec- 
tion and distribution of fossil fuels and 
during the burning of forests and grass- 
lands. The relative contribution of each 
source to the global methane supply has 
been determined by Wahlen et al,  who 
measured carbon (14C and 13c) isotopic 
abundances in the atmosphcre and in 
the sources. Carbon- 14 in methane dif- 
fers in the two hemispheres: pressurized 
light-water (nuclear) reactors are preva- 
lent in the Northern Hemisphere and 
have emitted I4C-methane since about 
1960. Some sources (ruminants use 
contemporary carbon, and their "C re- 

sembles that in the atmosphere; others 
(peat bogs) release methane after long 
periods of storage and have lower than 
contemporary levels of I4c. An under- 
standing of methane sources and cy- 
cling is important because methane gas 
influences atmospheric ozone concen- 
trations, is a major source of strato- 
spheric water, and absorbs the sun's 
infrared rays and thereby affects global 
temperature. These studies are essential 
for determining how best methane 
emissions might be controlled. 

Pancreatic glucose 
sensor 

T HE P cells, which secrete insulin 
in the islets of Langerhans of the 
pancreas, are sensitive to glucose 

concentrations in the bloodstream; 
when glucose increases, the P cells re- 
spond by secreting more insulin. A pro- 
tein that participates in uptake of glu- 
cose by cells in the liver, intestine, and 
kidney has now been found in the plas- 
ma membranes of p cells; Orci et al. 
show that f3 cells have the facilitated 
glucose transporter (GT) but three oth- 
er types of islet cells d o  not (page 295). 
GT molecules were clustered on micro- 
villi of p cell plasma membranes, facing 
adjacent endocrine cells; they were 
sparsely represented on flat surfaces of 
plasma membranes that front on capil- 
laries and intercellular spaces. Their dis- 
tribution pattern probably is optimal 
for facilitating glucose uptake. GT, glu- 
cokinase (an enzyme that is instrumen- 
tal in glucose metabolism inside these 
cells), and perhaps other enzymes may 
comprise a "glucose sensor" system for 
the pancreas. 

Programmed cell death 

T HERE is a phenomenon called 
programmed cell death: under 
appropriate conditions, the cyto- 

plasm of the cell condenses, there is 
blebbing of the cell's membrane, the 
DNA inside the cell fragments, and the 
cell dies. This process differs from ne- 
crotic cell death in which the cell swells 
and the membrane bursts and from 

antibody- and complement-induced cell 
lysis. Programmed cell death is known 
to occur during the development of 
embryos and in conjunction with meta- 
morphosis, tissue atrophy, and tumor 
regression. Trauth et al. show that, in 
both activated normal and malignant 
human lymphoid cells, programmed 
cell death can be induced in vitro with 
monoclonal antibodies that react with a 
marker on the surface of the cells called 
APO-1 (page 301). This marker has 
also been found on the surfaces of lym- 
phoid tumor cells of some cancer pa- 
tients. In in vivo trials in mice, large 
tumors of human cells bearing APO-1 
surface markers were eliminated rapidly 
(in a matter of days) by a single injec- 
tion of the antibodies. Such antibodies 
hold promise for therapeutic use in 
humans if they can similarly induce the 
pre-programmed suicide of tumor cells. 

Reservoir for AIDS virus 

T HE human immunodeficiency vi- 
rus type 1 (HIV-1) can remain 
latent in the body for years be- 

fore becoming active and causing AIDS 
and AIDS-related diseases. A popula- 
tion of cells in the bloodstream, the 
CD4+ T cells, has been found to serve 
as a reservoir for latent HIV-1 viruses 
(page 305). Schnittman et al. report 
that, in all individuals infected with 
HIV-1, there are CD4+ T cells contain- 
ing DNA sequences (called proviral 
DNA) characteristic of HIV- 1; in pa- 
tients with full-blown AIDS, the provi- 
ral DNA is present in 1/100 CD4+ T 
cells. This frequency is much higher 
than expected and would not have been 
anticipated in light of earlier in vitro 
observations. That CD4+ T cells, which 
are helper and inducer cells in the im- 
mune response, serve as reservoirs of 
HIV-1 is consistent with observations 
that individuals who have AIDS lose 
CD4+ T cells progressively as disease 
advances and eventually become pro- 
foundly suppressed immunologically. 
Identification of this reservoir adds a 
piece to the puzzle of AIDS pathogene- 
sis and provides a system in which to 
study what keeps the viruses latent and 
what activates them in these cells. 
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Effects of Electric and Magnetic Fields 

S ince the late 1960s there have been controversy and litigation about health effects of 
electric and magnetic fields produced by power transmission lines. Recent studies 
have heightened this concern and have led to a request by a subcommittee of Congress 

that the Office of Technology Assessment (OTA) review the problem. In turn, OTA 
contracted for a study by a group at Carnegie-Mellon University. Their recently published 
report* provides a comprehensive review and analysis of the pertinent literature together 
with policy recommendations. A key finding is that if there are effects on human health from 
exposure to fields created by electricity, they arise mainly from use in the home. Household 
appliances and wiring produce electric and magnetic fields that in magnitude are comparable 
to those near the right of way of a transmission line. 

Until recently, conventional wisdom held that fields associated with power systems 
posed no threat to human health. There is no substantial transfer of energy from .power 
fields to biological systems. Moreover, naturally occurring fields in vivo are at least 100 
times as intense as those induced by 60-hertz power fields. In addition, there has been an 
absence of any large-scale obvious public health effects associated with electrification. 

However, a growing number of positive findings have demonstrated that under special 
circumstances weak low-frequency electromagnetic fields can produce changes at the cellular 
level. Among the responses found in laboratory studies of animal cells and tissues are 
modulation of ion flows, interference with DNA synthesis and RNA transcription, and 
interaction with the biomedical kinetics of cancer cells. In a few instances effects have been 
demonstrated at the level of the whole animal. Experiments involving calcium-ion efflux 
from chick brain tissue in vitro produced interesting but puzzling effects. At 60 hertz, 
enhanced efflux occurred at three intermediate values of field strength, but not at higher or 
lower values. In addition, when field strength was held constant, enhanced efflux occurred at 
a series of specific frequencies but not in between them. The values of these frequencies were 
influenced by the strength and orientation of static magnetic fields. 

To evaluate electromagnetic effects on humans, one must rely on epidemiological 
studies. These are notoriously difficult to conduct with certainty due to confounding factors. 
For example, in cancer studies one must control for smoking, diet, food and 
other variables. Perhaps the two most quoted epidemiological studies were conducted in 
and around Denver. Both reported a doubling of the frequency of childhood leukemia in 
homes where fields were higher than average. One of the two studies showed that high 
appliance use leading to magnetic fields greater than 2.5 milligauss was associated with 
increased risk in the offspring for all cancers. Also childhood electric blanket and isolette 
exDosures were associated with increased cancer risks. 

Studies other than those at mile-high Denver have yielded mixed results regarding the 
question of association between cancer and low-frequency electromagnetic fields. The OTA 
report states, "Overall the evidence now available is too weak to allow firm conclusions 
either wav." 

1f there are human health effects, what are the cogent variables? For example, it is not 
certain whether the changing electric fields or magnetic fields are the causative agents. Are 
effects related to the integralof field strength overtime, or are infrequent exposu~es to very 
high fields crucial? If regulators wished to set standards now, they would not have a solid 
knowledge base to guide them. They could mandate the expenditure of tens of billions of 
dollars to little effect. 

The situation calls for much more effort in research than has hitherto taken place. The 
previous level of support in the United States has been of the order of a few million dollars a 
year. The new work should include more animal studies and substantial epidemiological 
studies, coupled with accurate measures offields. In the meantime, one option suggested by 
the OTA study is to "adopt a 'prudent avoidance' strategy. That is, systematically look for 
strategies which can keep people out of 60 Hz fields . . . but only adopt those which look to 
be 'prudent' investments given their cost and our current level of scientific understanding 
about possible ~~~~~."--PHILIP H.  ABELSON 

*I. Nair, M. G. Morgan, H. K. Florig, "Biological effects of power frequency electric and magnetic fields" (Office of 
Technology Assessment, Washington, DC, May 1989). 
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RETURNS IN 20613 

Project 2061-a long-term effort 
launched by the AAAS-is designed to 
help make the answer "Yes-long before!" 

The first phase of this massive nation- 
wide effort to reform U.S. science 
education has produced six reports that 
recommend in detail what all citizens 
should know about science, mathematics, 

1 and technology. 
They consist of an integrated report, 

Science for All Americans (AAAS order no. 
89-OIS), by the National Council on Sci- 
ence and Technology Education, and 
reports by five independent panels: 
Biological and Health Sciences (#8942S), 
Mathematics (#89-03s) Physical and 
Information Sciences and Engineering 
(#89-04s) Social and Behavioral Sciences 
(#89-05s) and Technology (#89-06s). 

Send orders giving tlles and AAAS 
order numbers-and a check, money 
order, or purchase order (made out to 
AAAS)-to MAS Books, Dept. 2061, PO. 
Box 753, Waldorf, MD 20604. 

Prices: Science for All Americans: U4.X 
I (AAAS members, $11.50), 10-49 copies 

$9.25 each, 50 or more $8 each; each 
panel report: $7.50 (AAAS members, $6) 
10-49 copies $3.50 each, 50 or more $3 
each; all six reports (order no. 89-1W): 
$35 (AAAS members, $28) 10-49 sets 
$18, 50 or more $15.50. (For shipments ta 
California, add 6% sales tax.) 
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ing parties to litigation may grow increas- 
ingly attractive. One frequently suggested 
option is a panel of experts, who meet and 
reach conclusions about the research outside 
the adversary environment of the court- 
room. Chesler, Sanders, and Kalrnuss dis- 
covered that their respondents had mixed 
reactions to the expert panel alternative. 
Interestingly, lauyers were opposed to ex- 
pert panels for hearings on whether civil 
rights laws had been violated, but were 
more willing to support them for hearings 
about remedies for legal violations. At the 
remedy stage, expert panels may be ideally 
suited to construct a compromise plan that 
is satisfactory to all the major players who, 
following adversary litigation, must develop 
new ways to work together. This dichotomy 
in the perceived usefulness of expert panels 
suggests the circumstances in which they 
may be most valuable and deserves greater 
attention. 

The book raises important questions 
about the phenomenon of expert witnessing 
within the context of a controversial social 
movement. Do comparable attorney recruit- 
ment and preparation strategies, and similar 
tensions between scientific norms and ad- 
versary roles, characterize the experiences of 

scientific experts appearing in less politicized 
cases? The generalizability of the experiences 
of the desegregation experts must be tested 
by future researchers, but the meticulous 
and insightful exploration of the phenome- 
non in Social Science in Couvt provides an 
excellent foundation. 

VALERIE P. HANS 
Department of Psychology and 

Division of Criminal justice, 
University of Delaware, 

Newark, DE 19716 

Insect Sociobiology 
- - 

The Genetics of Social Evolution. MICHAEL 
D. BREED and ROBERT E. PAGE, JR., Eds. West- 
viewr, Boulder, CO, 1989. viii, 213 pp., illus. 
Paper, $36.50. Westview Studies in Insect Biolo- 
gy. Based on a conference, Dec. 1987. 

Time was that worker honeybees were 
thought of as interchangeable little automa- 
ta, identical within a colony except for a 
change with age of the set of tasks respond- 
ed to. No more. Time was that social insect 
colonies were regarded as "superorganisrns," 

analogous to the bodies of single animals in 
the devotion of their constituent members 
to the common good. No more. Both views 
have fallen decisively under the weight of 
both empirical and theoretical studies. As 
the number of bee and ant pictures on the 
recent covers of international journals at- 
tests, the evolutionary study of social insects 
is coming to grips more and more with the 
unraveling of the predictions of hypotheses 
now decades old and the pleasant discovery 
of unanticipated phenomena such as geneti- 
cal bases for behavioral specialization in 
honeybees. 

This book, accordingly, based loosely on a 
symposium but molded into a unitary form, 
is about the interaction of genetics and 
evolution with sociality. The focus is nar- 
rower than the title: it is restricted not only 
to eusocial insects (those with a reproduc- 
tive division of labor) but to the Hymenop- 
tera (bees, ants, and wasps). Nevertheless, 
this group is in many ways the core group 
for sociobiological studies, and the focus 
actually achieved makes for an effective and 
exciting book. 

After an introduction by Breed to the 
concepts and questions of the field, the book 
turns quickly to the recent finding that 

Brain Structure, Learning, and 
Memory 
Edited by Joel L. Davis and Robert W. 
Newburgh, Office of naval Research, and 
Edward J.  Wegman, George Mason 
University 

This new book, based on a AAAS Annual Meeting 
symposium, explores the connections between cellular 
and computational approaches to understanding the 
neural basis of learning and memory, Incorporating such 
diverse ideas as invertebrate and computer-based 
models, cerebellar involvement in motor engrams, 
learning, and the sensory sciences; nonstationary point 
processes; and models closely tied to vertebrate neural 
nets, the contributors not only shed new light on 
important brain functions but also provide an example 
of how neuroscience research should be structured. 

$35.00; AAAS members $28.00 (include membership number 
from Science). 301 pp., 1988. AAAS Selected Symposium 105. 
Order from: Westview Press, Dept. AAAS, 5500 Central Avenue, 
Boulder, CO 80301. (Add $2.50 postage and handling for the 
first copy, 75 cents for each additional copy; allow 4-6 weeks 
for delivery.) 

Published by Westview Press for AAAS I / 

- - 

MARC 

Sponsored by the 
National Institute of General Medical Sciences 
National Institutes of Health 

A forum for discussion of research experiences through oral and poster 
presentations, the Conference will also include exhibits and work- 
shops designed to assist in preparing for application to graduateschool 
and the Graduate Record Exam, as well as the opportunity for 
interaction with graduate school faculty and summer research precep- 
tors. 

For additional information, please contact: 
Ms. Lynne Plurnrner 
Social & Scientific Systems, Inc. 
7101 Wisconsin Avenue, Suite 610 
Bethesda, MD 20814 (301) 986-4886 
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I EndNote 
BIBLIOGRAPHIES ON THE APPLE MACINTOSH 
Maintains a database of up to 32,000 references and builds 
bibliographies automatically in the style you choose. Works 
with Microsoft Word, MacWrite, WriteNow, and 
Wordperfect. $129. 
Reviews: MacUser, Feb 1989. MacWorld, Feb 1989. 
MacGuide, June 1989. 
EndLink is a companion product that allows importing 
references downloaded from online services like DIALOG 
or BRS Collleague into EndNote. $99. 

Grant Manager 
FOR IBM PC OR THE APPLE M A C I N T ~ H  
Maintains grant balances to prevent overspending or 
underspending. Prints orders on your forms and updates 
grant balances automatically. In use in more than 800 
university departments. $425. 
Reviews: Nature, June 16, 1988. MacGuide, Summer 1988. 
Personnel Manager is a companion program that finds 
the optimal allocation of people to grants over time and 
posts charges to Grant Manager. $425. (IBM PC) 

30-Day Money Back Guarantee. 
Call (415) 655-6666 for a free brochure. 

Niles & Associates. Inc. . 
2200 Powell. Suite 766 . 
Emeryville, CA 94608- 1809 EE - 

For Endnote circle wader service number 105 
For Grant Manager or Personnel circle reader service number 106 

Astronomy 81 
Astrophysics 
Edited by 
Morton S. Roberts 
Selected from articles pub- 
lished in Science between 
1982-1984, these 24 papers 
are divided into four parts: 
Solar System, Structure and 
Content of the Galaxy, Galax- 
ies and Cosmology, and In- 
strumentation. The volume 
reveals a broad. coherent, 
and contemporary picture of 
our astronomical universe. 

The National lnstltutes of Health wlll sponsor a workshop d e  
slgned to explore the potential of recent advances In gene 
targeting through homologous recomblnatlon for the study 
and therapy of human diseases. Topics include: 
homologous recomblnutlon, lrdatlon of pdmuy and #em 
cells, and lrrue trancplantatlon. 

Organizers: Raju Kucherlapatl. (Albert Elnsteln), 
Danlei CamednlOtero, (NIDDK, NIH) 
Speakel3 Include: F. Alt, A. Bernsteln, M. Evans, N. Fausto, 
R. Freedman, H. Green, P. Grw, M. Hooper, P. Hsleh, 
R. Kolodner, E. Neufe1d.A. Nlenhuis, J. Reddy, 
D. Soch. A.Smlth, 0. Smlthles, S. Woo. 8. Splegelman 

Attendancebllmlted to 125appllcantswhowlll beselected- 
based on thelr involvement In relevantflelds and thelr abUiiy 
to contrlbute to and proflt from the workshop. 

To apply. send a brlef statement of research Intemts, 
posltlon, and reasons for wlshlng to attend, by September 

Ms. Judy Gde Please include a chedc for the 
Homdogwr Recombination $50 regisfroflon fee, Ach wlll 
Socbl& Sdenliflc systems be retwned to applccnts not 
7101 Wisconsin Ave, W e  610 selected for partlcipalon. 
Befheda, MD 20814 Mdte check payable to Sodd 
(301) 986-4886 (phone) & Sclentlflc Systems 
(301) 652-1 749 (FAX) 

Sponsored by NIGMS. NIDDK, and NICHD. 

ver annually o . . 

AAAS Books 
Dept. SM. P.O. Box 753 
Waldorf, MD 20604 

American Association for the 
Advancement of Science 

Includes two Nobel Prize lec- 
tures. Fully indexed and 
illustrated. 1985; 384 pages. 
85-04H Hardcover $29.95 
86-045 Softcover $17.95 
(AAAS members deduct 20%) 

Send prepaid order to: 

Circle No. 88 on Readers' Service Card 

X-rays, maps. and more - using Save hundreds OF hours 
. . - .~r  own PC. manual measurement tecnn~ques. 

Ireas, lengths, angles, and slopes Automate complex analyses. Comes 
C.Y digitizing complete with soFtware, choice OF 
Jser-defined units digitizing tablet, money-back guarantee 
itandard ASCII data output and Full year hardware warranty. 
use in Lotus, dBase, etc.) 
kyboard macros Sigma-ScanTM soFtware is also 
Jser-defined data transForms available separately. 




