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Simplicity itself:-a programmable stand-alone system that doesn't require 
a computer hookup and uses your animal identification number: 

Background 

Some two years ago Bio Medic Data Systems revolu- 
tionized laboratory animal identification by introducing 
an implantable micro-identification device with an en- 
coded number. An interrogation system activates the 

electronic "untversal p 

PROGRAMMABLE ID DATA ACQUISITION SYSrEl 

What about Tissue Response? 

tattooing into unacceptable rlsks . . . and who needs 
that when a positive animal ~dentificat~on system IS The tlssue response to the implanted mlcroch~ps IS 
now available! considered to be completely non-adverse. 

~@BiOMediCorpaation.19C)9 
Roduct specibtions subjeci to change without notice. Patents pending US. and IntemaW. 



Announcing the Dawn of a New Era in 
Laboratory Animal ldentification 

You are now looklng at the complete ELAMS" (Elec- 
tronic Laboratory An~mal Monitoring System) the Inlec- 
tion handle with 10 implantable miciochips, the scan- 
ning wand that interrogates the chips, and the 
Programmable ID Data Acquisition System. S~mplic~ty 
itself: Implant this chip, interrogate it, and key In your 
number. This stand-alone system does not require cou- 
pling to a computer. Nor does this system ask you to 
abandon your animal identification numbers; when an 
animal is identified, your animal code is always subse- 
quently displayed. 
Further: Since this system is not tied in to a computer, it 
can be used anywhere, even in hostile environments. 
However, should you choose, it can easily be coupled 
to a computer or a printer. For your additional protec 
tion, a back-up record can always be created in sec 
onds. And this system works with any animal species. Microchip is subcutaneously injected into the animd.. 

What about GLP Compliance? 

ELAMS'" meets and exceeds the GLP guldellnes pro 
vrdlng a posltrve anlrnal ldentlflcatlon method that IS 

cost effective and accurate. 

\j To Learn More about the ELAMST- 

We ~nvlte you to learn more about thls 

I 
new user-fr~endly (I e , to both anlmals and 
people), state of-the art system Just call 
our toll free number or drop us a llne at 

Who is Using Bio Medic Data Systems' 
3 ,n.r . ' . -, . r - *plantable / , L I  , ,  ,, ll..l ,.. Micro , ,  , l .., Ideqt&atdon(Wm)? , <  1 ,  

More than 45 organizations now have the Bio Medic 
Data Systems Implantable Micro Identification includ- 
ing Sandoz Research Institute, Schering Plough, C.I.11, 
Genelal Motors, N.S.I. Technical Services, Stanford Uni- 
versity, University of Miami, M.II (Note that the Sandoz 
Research Institute has submitted the results of the first 
year of a two-yeq study for publication.) 

: BIO Medlc Data Systems, Inc 
255 West Sprlng Valley Avenue 
Maywood, New Jersey 07607 
Phone 2011587-8300, Fax 2011843-8816 
Toll free number 1 800-526-BMDS 

European Distributor: UNO bv 
PO. Box 15,6900 AA Zevenaar, Holland 
Marconlstraat 31, 6942 PX Zevenaar 
Phone. 08360-24451, Fax 08360-23785 

Japanese Distributor: 
Yuasa Shojr Co., Ltd. 
13-10 Nlhombashl-Odemmacho 
Chuo-Ku, Tokyo 103, Japan 
Phone: 03-665-6742, Fax: 03-665-6994 
Circle No. 21 6 on Readers' Service Card 
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Bon Voyage(r) 

A LTHOUGH the Grand Tour of 
the solar system for the two 
Voyager spacecraft is now over, 

as long as all systems remain "go" Voy- 
ager 1 and Voyagcr 2 could continue to 
transmit data back to Earth for another 
25 years; both are currently cruising 
through interstellar space, examining 
charged particles, magnetic fields, and 
solar and interstellar wind fields. The 
Voyager program has been astronomi- 
cally successful both figuratively and 
literally. Both spacecraft were launched 
in 1977: Voyager 2 left Earth on 20 
August and Voyagcr 1 left on 5 Sep- 
tember. That same year, both explored 
the Jupiter system, although they ar- 
rived at Jupiter several months apart; 
encounters with the Saturn system took 
place in 1980 for Voyager 1 and 1981 
for Voyager 2. From Saturn, Voyager 1 
headed off into interstellar space. Voy- 
ager 2 was boosted by Saturn's gravita- 
tional force toward Uranus for its 1986 
flyby. From there it was deflected to- 
ward the Neptune system which it ob- 
served for several months before and 
after its closest encounter last August. 
What did Voyager 2 discover at Nep- 
tune and Triton? Plenty. Eighty-five 
pages of pictures, data, and analysis fill 
this issue of Science (beginning on page 
1417), and Abelson's editorial draws 
together many of the most significant 
findings (page 1369). Further scrutiny 
of the Neptune data and further com- 
parisons of these data with data ob- 
tained at the other planets should 
strengthen and improve our under- 
standing of the structure, formation, 
and evolution of the solar system. 

The crack epidemic 

T HE year 1985 was a year when 
cocaine prices plummeted; the 
year also marked the emergence 

of a major crack epidemic in the United 
States. (Crack is a smokeable and rapid- 
ly addictive form of cocaine.) This was 
not the first big cocaine epidemic that 
the United States had experienced; in 
1915, federal antinarcotics legislation 
was enacted in response to growing 

abuse of legal cocaine. Holden tells the 
story of the social and biological re- 
search on cocaine and crack in four 
articles that begin on page 1376. She 
provides profiles of the street anthro- 
pologists and sociologists who are inti- 
mately involved in studying the lives of 
crack addicts in New York, endeavoring 
to discover just what behaviors and 
patterns characterize addicts and their 
communities and what life is like for 
these individuals. Many addicts spend 
much of their time hustling for crack 
because although crack provides an in- 
tense and immediate "high" the eupho- 
ria of a p ipe l l  lasts only 30 minutes. 
How does cocaine affect the brain and 
why is crack so much more potent and 
so much more rapidly addictive than 
other known drugs? The biochemical 
and molecular mechanisms behind the 
powerful actions of cocaine are becom- 
ing increasingly clear, but so far no 
pharmacologic treatment for cocaine 
addiction has been discovered although 
a number of possibilities are under eval- 
uation. How the U.S. government's 
deputy drug czar is addressing the tasks 
of crack treatment, prevention, and re- 
search is also discussed. 

Tumor suppressor genes 

P ROOF that tumor suppressor 
genes exist has been difficult be- 
cause such genes have a "negative 

phenotype": they prevent tumors from 
arising, and it is only after they are 
inactivated and solid tumors start to 
grow that their part in inhibiting such 
growth is noticeable (page 1406). In a 
review article, Sager discusses recent 
research on tumor suppressor genes and 
describes what is now known about 
these genes. Tumor suppressor genes 
are believed to have an influence on a 
number of normal processes that take 
place inside cells and between cells. 
Among the processes that may be af- 
fected by them are control of cell prolif- 
eration, cell-to-cell communication, im- 
mune surveillance, angiogenesis, and 
others. When the tumor suDDressor 

1 1  

genes become dysfunctional, tumors- 
including retinoblastomas, Wilrns' tu- 
mors, colorectal cancers, lung cancers, 

and breast cancers--can emerge. Each 
type of tumor is associated with the loss 
of some number of distinct tumor sup- 
pressor genes, and some of the same 
genes may figure in the development of 
more than one type of cancer. Cancer 
can thus be viewed as a "genomic dis- 
ease" that results from an accumulation 
of mutations, gene losses, and gene 
rearrangements. The tumor suppressor 
genes appear to be one of nature's suc- 
cessful approaches to protection against 
cancer; thus, they may be a rich re- 
source for clinical anticancer therapies. 

Differentiation factors 

F OR many years the only well- 
characterized factor that had an 
effect on the differentiation of 

cells in the nervous system was nerve 
growth factor. Now two others that are 
present in vivo in low amounts have 
been produced in large amounts and 
sequenced, making possible an assess- 
ment of their biologic effects. Yama- 
mori et al. studied rat heart cell cholincr- 
gic neuronal differentiation factor 
(CNDF), a substance that affects the 
phenotype of neurons by inducing the 
synthesis of one type of neurotransmit- 
ter and suppressing synthesis of others; 
this substance is not a neurotrophic 
factor because it does not affect the 
survival or the growth of neurons. The 
sequence of CNDF proved to be identi- 
cal to that of leukemia inhibitory factor 
(LIF), and, in cultures with neurons, 
both proteins induced the same biolog- 
ic activities. Because LIF and other so- 
called cytokines regulate differentiation 
in a range of different tissues of embry- 
os and adults, it is unclear how the 
specificity of differentiation is conferred 
to cells in different lineages. Perhaps 
some additional factors, such as local- 
ized production and activation, come 
into play. In the 24 November issue of 
Science, the purification, cloning, and 
expression of rabbit ciliary ncurotrophic 
factor (CNTF) from sciatic nerves were 
described by Lin et al. (page 1023). 
This protein showed no significant se- 
quence homology with any other pro- 
tein that has so far been characterized. 

RUTH LEVY GUYER 
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As an enlightened researcher, you know that luminescence detection 
methods provide superior sensitivity. They often prove preferable to RIA, 
EIA and FIA for traditional and emerging applications, including immuno- 
assays, DNA probes and hybridizations. 

But why settle for sensitivity alone when you can have it and more? The 
exquisite sensitivity, high throughput, speed, versatility and convenience 
of the new, patented* Microlitem ML 1000 could put your research light 
years ahead. 

Read the highlights. Then see the light. Call for a detailed brochure and 
demonstration of the world's most sensitive, powerful, flexible, easy-to-use 
microplate luminometer. 

sensitive: Detects to the 
attomolar range 

Efficient: Provides high Measures both flash 
throughput of multiple samples; and $ow chemiluminescent and 
requires minimum amounts of bioluminescent reactions with a 
reagents 

\ dynamic range of seven decades 
I 

~r: mers lame. four- \ - I 

Fiexible: Dispenses up to three 
reagents simultaneously and 
automatically through optional 
dispensers; detects additions 
instantly 
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Voyager 2 at Neptune and Triton 

I n this issue of Science investigators who participated in a great era of planetary 
exploration present results of their observations of Neptune and its related bodies. 
Many of the authors devoted parts of 17  years or more to designing and fabricating 

instruments and to subsequent observations, data reduction, and interpretation. The teams 
participated in exploitation of an opportunity that occurs only once in 176 years when a 
unique alignment of the outer major planets makes feasible a robotic visit to them. Voyagers 
1 and 2 were propelled into space in 1977. Subsequently both visited Jupiter and Saturn. 
Voyager 2 went on to Uranus and Neptune. After each planetary encounter, Science 
published the first scientific reports of results obtained from 11 different instrument 
packages. It is a great testimonial to the skill of the scientists and engineers involved that the 
instrumentation survived 12 years in the harsh environment of space. 

In the course of encountering the Neptune system, some 9000 images were obtained. 
Observations were conducted in the visible, infrared, and ultraviolet as well as at centimeter 
wavelengths. The magnetic field was probed, plasmas were studied, energetic particles were 
measured, and radio emissions from Neptune were noted. 

In many instances the various instruments independently produced results that 
confirmed the validity of the findings or extended the range of observations. As a result, it 
was possible, for example, to study the atmosphere of Neptune over a range of pressures of 
more than 1012. The upper regions of the atmosphere consist mainly of atomic and 
molecular hydrogen, together with about 0.15 mole fraction helium. The lower regions 
contain about a 3 x mole fraction of methane and about lo-' mole fraction of C2H2. 
Effective temperature at lo5 Pa (which corresponds to 1 bar) is 59.3 K. Internal heat sources 
in Neptune contribute 2.7 times more energy to thermal emissions than does solar power. 
The density of Neptune is 1.6. Presumably that means that it has a core of chondritic 
composition that is heated by radioactivity. Most of the mass of Neptune is probably H 2 0  
in various forms. The internal heat moves to the surface in a nonisotropic fashion. This leads 
to great surficial activity and high winds. 

Neptune's magnetic field has an intensity of the same order of magnitude as that of 
Earth. However, the field can be represented as a dipole displaced far from the center of 
Neptune and inclined by 47" with respect to the rotation axis. Neptune also emits radio 
signals that disclose that it rotates with a period of 16.11 hours. 

During the Neptune encounter Voyager 2 instruments detected six new satellites- 
chunks of dark rock 50 to 200 km in size. 

Triton is a most interesting object. It is the one large moon in the solar system that 
orbits in a retrograde direction. Its orbital plane is tilted 20" to that of Neptune. Triton 
apparently was captured by Neptune billions of years after the solar system was formed. 
Triton's surface is not pock-marked with many impact craters. The density of Triton is about 
2.08, indicating a substantial rocky core. The atmosphere, consisting mainly of nitrogen, has 
a pressure only about that of Earth. The surface apparently consists largely of water ice 
covered by solid nitrogen, which highly reflects sunlight. Surface temperature is 38 K. A 
small amount of methane present in the atmosphere is photodegraded to form C2H2 and 
other hydrocarbons. The hydrogen escapes. 

After Triton initially was captured by Neptune, tidal evolution probably produced 
significant heating and melting. On Triton, local topographic features include cliffs, ridges, 
pits, and craters with relief commonly exceeding 1 km. This implies a rigid material that will 
not flow at temperatures of 40 to 50 K during billions of years. Water ice almost uniquely 
represents the substance that satisfies the boundary conditions. Terraces on Triton are 
features that fit in with a picture of tidal melting and H 2 0 .  

In spite of its 38 K surface temperature, Triton displays geyser-like activity. This was 
noted at the south polar region, which currently faces the sun. Presumably solar radiation 
penetrated into the solid nitrogen, causing greatly enhanced pressure and an eruption that 
carried any opaque material up to 8 km above the surface. 

The Voyager program was a great success. We owe the teams that participated 
admiration and g r a t i t u d e . - P ~ r ~ ~ ~  H.  ABELSON 
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AIDS 1988: AAAS Symposia Papers 
Edited by Ruth Kulstad 

Foreword by C. Everett Koop 

This volume contains many of the ground- patterns of HIV-1 incubation, infectious- 
breaking papers on AIDS presented at the ness, and transmission; and approaches to 
1988 AAAS Annual Meeting. demographic impact modeling. 

The wide variety of the papers presented Section two discusses the social conse- 
here reflects the current thinking about quences of AIDS as they relate to gender, 
AIDS research today-that control over intravenous drug users, and public policy, 
the AIDS epidemic must be achieved and it examines the dilemmas that AIDS AIDS 1988 is a timely, authoritative 
through a collaborative, multi-disciplinary presents to the medical community. 
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effort that ~ " y  the The third section focuses on the AIDS of AIDS research being conducted around 
and sciences' but the and prevention strategies currently employed the world. It is essential for medical, 
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the epidemiology and natural history of in% the epidemic. 
AIDS epidemic. 
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course of the virus-statistical issues; and HIV. #88-198 - $29.95 (members $23.95) 
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Edited by Ruth Kulstad 
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that were published in Science between sociological interest. 
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Many of the papers relate directly to not only for the experimental data and 
AIDS research, while others touch on conclusions, but also as an excellent bib- 
relevant aspects of the immune system. liographic reference of AIDS work in major 
The news stories help to explain the ongo- journals worldwide. 
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the sociological questions raised by the 1986; 654 pp.; softcover 
disease. The book is arranged chronologi- detailed indexes and illustrations 
cally, enabling the reader io  trace the his- #85-238 - $19.95 (members $15.95) 
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