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Instrumentation 

FOR the past 40 years, Science has 
devoted one October issue to 
new developments in analytical 

instruments. The editorial and four arti-
cles this week describe some of this 
year's technologic advances that arc 
making chemical and structural studies 
of cells, large biomolecules, and small 
molecular species more detailed and ac-
curate (pages 9, 51, 57, 64, and 71). 

Nanolithography 

THE sharp tip of the scanner of a 
scanning tunneling microscope, 
an instrument that is being used 

increasingly for explorations of surface 
topography at atomic scale, has been 
used for drawing lines and punching 
holes in the surface of a crystal (page 
99). If lasting patterns can be drawn 
accurately on such surfaces, this tech-
nique may facilitate the creation of tiny 
(nanometer-sized) electronic devices. 
Garfunkel et a/ .  speculate that the modi-
fications to the surface of the conduct-
ing oxide-a single crystal of the "blue 
bronze" Rbo.3M003-are brought 
about by atomic scale abrasions. The 
early results suggest that the patterns on 
this oxide are stabler than those that 
have been etched into other materials 
such as metals and insulators. 

Linked volcanic events 

HOT plumes of material rising 
from deep within the earth's 
mantle are thought to have a 

shape that consists of a large spherical 
head and a long narrow tail. When the 
head reaches the earth's lithosphere, a 
large mass of magma can quickly form. 
Eruption of this magma may result in 
an accumulation of basaltic lavas, called 
a flood basalt; continuing magmatism 
associated with the tail of the plume 
may maintain a "hot spot" from which 
magma erupts more slowly, perhaps for 
hundreds of millions of years. (As crust-
al plate moves over the tail, chains of 
volcanic islands, like Hawaii, are gener-
ated.) This is the model proposed by 

Richards et a/ .  to  account for the associ-
ation of some of the largest of the 
continental flood basalts with known 
hot spots (page 103). Model prcdic-
tions of plume migration through the 
mantle correlate with volumes and 
eruption rates of large flood basalts 
(proxies for the s i x  of the plume head) 
and related hot spots. Large volcanic 
plateaus under the oceans may be the 
marine equivalents of the continental 
flood basalts, which also could have 
formed when the hot mantle plumes 
first erupted. 

Foiling fungi 

THE hngus Lagenidium callinectes is 
a formidable pathogen for many 
different crustaceans. Although 

its victims include the juvenile and lar-
val forms of the shrimp Palaemon nracro-
dactylus, the embryos of such shrimp 
are remarkably resistant to hngal infec-
tions. Symbiotic bacteria (Alteromonas 
species), which live at the surfaces of the 
externally broodin embryos, provide 
protection against &ngi by secreting an 
antifungal substance called isatin (page 
116). Gil-Turnes et al. show that when 
bacteria and isatin are stripped away, 
the embryos die of fungus infections; 
the embryos can, however, be rotected 
if they are exposed to isatin sof'utions or 
reexposed to isatin-producing bacteria. 
The importance of isatin is at least two-
fold: not only does it preserve the host 
(a benefit for host and bacteria alike) 
but it also limits competition at the 
surface from other pathogens. Surface-
associated bacteria such as these may 
provide chemical protection from dan-
gerous pathogens in the water for a 
range of aquatic plants and animals. 

Defining specificity 

AMONG the cells of the immune 
system that react with viruses are 
cytotoxic T cells (CTLs). When 

CTLs encounter AIDS viruses, they re-
act against the virus if receptors on 
CTLs recognize distinctive peptides of 
the viral envelope presented in an ap-
propriate context. Takahashi et al. have 

identified a single amino acid in pep-
tides of the AIDS virus envelope pro-
tein that can determine which CTLs 
will react with which peptide (page 
118). Two similar pcptides, with se-
quences corresponding to residues 3 15 
to 329 of  envelope proteins, were syn-
thesized; each had 15 amino acids, 9 of 
which were identical. Each peptide 
showed exclusive reactivity with one 
population of CTLs. When the amino 
acid at position 325-which was a va-
line in one peptide and a tyrosine in the 
other-was shifted from valine to tyro-
sine or vice versa, the peptides no lon-
ger reacted with their specific CTLs but 
reacted with those of the other peptide. 
Thus, although this was not the only 
difference between the two peptides, 
amino acid 325 was central to the pep-
tide's specificity. If, through alteration 
of a single amino acid, a virus can, in 
vivo, shift its immune specificity, an 
explanation may be at hand for how 
some viruses continue for long periods 
to evade host immune defenses. 

Simulation software 

Two software packages for simula-
tions are available for Macintosh 
computers; their features, differ-

ences, strengths, and shortcomings arc 
described by Bogen (page 138). One 
package, called STELLA, is most useful 
for processes that have steps that can be 
compartmentalized; the other, Extend, 
uses block diagrams connected with in-
put and output arrows to conceptualize 
systems. These packages can be used for 
depicting such processes as how scxual-
ly transmitted diseases spread from in-
fected to uninfectcd individuals in a 
population, how drugs enter the body, 
move through the gastrointestinal tract, 
the blood, and the kidneys, and later are 
excreted, and how biological oscillators 
may interact to control respiration, cir-
cadian rhvthms. or the beating of the 
heart. ~ h r o u ~ hthe use of zagrams 
rather than hard-to-follow and hard-to-
alter equations, both packages greatly 
simplify the procedures for develo ing, 
varying, and running models oP the 
dynamical aspects of complex systems. 

RUTHLEVYGWER 
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Fortunately, ou don't have to understand this equation to reduce the incubation periods of your solid-phase assays 
up to 50%. ?he Sonatam Opus 1 Acoustic Diffusion Accelerator does it for you. By employ~ng the process known 
as "acoustic microstreaming," the Sonatam speeds diffusion of immunoreagents toward the solid-phase of your %- 
well microplates or strips. 

Tlte results will delight you. Increase the throughput of your laboratory, or watch your signals soar when you use 
acoustic microstreaming during your standard incubation periods (and with no attendant gain in background noise, 
the results are truly remarkable). 

P.O. Box 2226 
So. Burlington, VT 05407 
(802) 860-7695 

The data to the right are from an experiment using the Sonatam 
Opus 1 with an ELISA diagnostic test kit. To learn more about 
how this instrument can improve the results of your assays, 
contact us. 

Benchmark Technologies, Inc.: the exclusive dealer for the 
SonataTM Opus 1 Acoustic Diffusion Accelerator and other 

Sonata is a Trademark of Chromogen Inc. Patent Pending 
Formula from: Bertelsen. A., Svardal A. and Tjona. S. Nonlinear streamin effeits associated with oscillating cyllnders' J. Fluid Mech. 1973. 59: 493-51 1. 

(c) Benchmark ?ethnologies, Inc. 1989 

Mean OD Standard Deviation 
~ N m P ~ a * t i O n  W/AM No A M  W/AM 

NegControl 0.045 0.028 0.019 0.011 
Low Por Control 0.252 0595 0.027 0.013 
Low Por D i l l 5  0.055 0.193 0.003 0.m 
High POO Control 0551 1276 0.008 0.030 
Hi@ Dil 0.172 0549 0.m 0.045 

AM: Acoustic Microstreaming Mean OD at 60 minutes; n=S 
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Analytical Instrumentation and Measurements 

Improvements in analytical instruments and methods continue to expand opportunities 
for research in many areas of the biological and physical sciences. Some of diese 
advances are described in four articles in the current issue of S c i e ~ c e .  
Gas, liquid, and supercritical fluid chromatography as a group constitute some of the 

most broadly applicable analytical tools available to the natural sciences. In this issue 
Novotny surveys recent developments that have increased their usefulness. In gas chroma- 
tography, open tubular colunlns have replaced packed coliimns, leading to shortened time of 
analysis and less contamination from packing. Advances have been made in treating the 
stationary surfaces of the columns with highly selective phases, including chiral substances. 
Thermal stability has been improved dramatically. Natural petroporphyrins have been 
separated at column temperatures as high as 420°C. Many interesting advances have been 
made in detection technology. 

Applications of supercritical fluid chromatography continue to increase. The less dense 
fluids (usually C 0 2  or N 2 0 )  permit faster solute diffusion than do licluids. They make 
possible improved separations of substances diat are insufficiently stable or volatile for gas 
chromatography or are difficult to detect by liquid chromatography. Compou~lds in excess 
of 10,000 daltons can be separated and then quantified by flame detectors. Major 
applications include heavy constituents of fossil fuels, synthetic oligomeric mixtures, 
polymer additives, food products, and agriculti~ral chemicals. 

Kennedy and colleagues in Jorgenson's laboratory describe efforts aimed at exploiting 
the sensitivity and separative powers that can be achieved by open tubular liquid 
chromatography (OTL,C) and by capillary electrophoresis. The theory of OTLC predicts 
that a column with an inside diameter of 2 micrometers would generate 1 million theoretical 
plates with an analysis time of less than an hour. More than 1million theoretical plates have 
been achieved in the separation of proteins using capillary zone electrophoresis. Typical 
injection volumes are on the order of picoliters to nanoliters. The authors point out that the 
major challenge is quantitating the results of such separations. Detectors are required to be 
sensitive to femtoniole and attomole amounts of analyte. They have successfully made use of 
electrochemical detectors and laser-induced fluorescence. The resultant capabilities have 
been applied to analysis of single neurons of the land snail H e l i x  aspevsa. They were able to 
obtain semiquantitative values for 1 7  of the free amino acids in a single cell. 

Fenn and colleagues discuss means of achieving multiple ionization of large molecules 
without fragmenting them. They mention achieving intact ions with 20 or more charges. 
This permits easier analysis in mass spectrometers. For example, an ionized protein of 
molecular weight 30,000 could have a mass-to-charge ratio of 1,500. In practice they obtain 
a coherent series of peaks differing by a unit of charge. Spectra have also been obtained for 
oligonucleotides. In the electrospray system a sa~nple solution 1to 20 microliters in volume 
enters a chamber through a needle maintained at a few kilovolts. The emerging liquid is 
charged, and this causes droplet dispersion due to Coulomb repulsion. Evaporation of the 
solvent leads to a further explosion of droplets and ultimately to a field at the surface of the 
droplets sufficient to desorb ions. 

Chmelka and Pines review some of the many developments in the nuclear magnetic 
resonance (NMR) of solids. In the past the NMR of solids lagged far behind that of liquids. 
In liquids, high resolution with narrow lines is attained, owing to the rapid isotropic nature 
of molecular motion. In solids many of the deleterious effects due to the lack of rapid 
isotropic motion can be minimized by magic-angle spinning of samples. A key improvement 
is the use of double rotation of the solid materials simultaneously about axes inclined at two 
magic angles. This technology, which has been demonstrated for oxygen-17 in silicates, 
makes it possible to obtain spectra of improved resolution from nearly all NMR-active 
nuclei of the periodic table. In many cases enriched rare isotopes would be used. 

The authors provide numerous examples of insights that have been obtained in the 
study of solids. For example, recent NMR experiments have probed solids and adsorbed 
molecules in the niillikelvin range and at 1500 K. The high-temperature studies have 
provided information about structure and motion in magmas.-P~rr,r~~ H. AREISON 
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ANNOUNCINGTHE MWN OFA NEWERA 

Simplicity itself: a programmable stand-alone systemthat doesn't require 
a computer hookupand usesyour animal identificationnumber: 

Background 

Sometwoyearsago BioMedic DataSystems revolu-
tionizedlaboratoryanimalidentificationby introducing 
an implantablemicro-identificationdevicewithan en-
codednumber.An interrogationsystem activatesthe 

-

unplantablechipwhichthentransmits itsnumber.In 
effect: atruly foolproof systemakinto addinga uniqpe 
electronic "universalproductcode" to eachanimal. 

WhataretheBenefits? 

This simplesystemobso-
tetestheWi i lear 
punchingor tagging, toe 

/ Microchipimplant 
shownat 8X 
magnification 

PROGRAMMABLE ID DNA ACQUISITION SYS 

-1 : A M R D  BPTTERY 

' 

haddiiim theimpfecisionof the conventional .~ h a t a b o u t ~ i e ~ e s g m w ?-
mehckjsreplacedbypositiveanimalidentification. -

Animalmisidentificationor infectioncanindeedbycat- 3 
I 

astrophic shouldthey delay impede,or destroyacru-
:ial investigation.This simple foolproof system now 

nopalpablemassesobserved.2onvertsear punchingor tagglng, toe clipping,andtall 
novisible tissuereaction.tattooingintounacceptablerlsks...andwho needs - j 

that when apositiveanimal identificationsystem IS Thetissue responseto the implantedmicrochips is -3.-%! 
lowavailable! -I-

consideredto becompletelynon-adverke. 
L :;<
' \ 



ing "C" in the published report is under- 
lined. (ii) A second error occurred in the 
description of the position of the primers 
used for amplification of envelope se- 
quences. The text should have read, 'These 
primers would be expected to amplify the 
region between nucleotides 5662 to 6129 
instead of 5684 to 6151." This confbion in 
numbering arose because the Los Alamos 
computer database on human retroviruses 
used a different numbering system, which 
we inadvertently used in describing the posi- 
tion of the primers and probes. (iii) In 
describing the reaction conditions, we inad- 
vertently described the enzyme assay condi- 
tions provided by the manufacturer instead 
of the reaction conditions used for amplifi- 
cations. The following restatement of refer- 
ence 16 is correct. 

16. The primers were derived from the gag and env 
regions of HTL.V-I. The two gag primers were 5'- 
CGACCGCCCCGGGGGCTGGCCGCT-3' and 5'- 
GC;TAaGCAGGAGGTCITGGAGG-3'. These 
primers would be expected to a m p w  the region 
between nudeotides 842 and 1375 of the sequence 
desctibed by Seiki et al. [M. Sciki, V. Hattori, M. 
Yoshida, h. Natl. A d .  Sci. U.S.A. 80, 3618 
(1983)l. This region corresponds to the region 
between nucleotides 863 and 1397 of the same 
sequence reported in the Los Alamos computer data 

base for human remviruses (accession numbers 
J02029,K02722, J02028, J02030, J02031, and 
J02032). The oligonudeotide probe was 5'-GATC- 
C C G r ~ G C G C C A - 3 ' ,  which spans the 
@on between nudeotides 1080 and 1101 of the 
published HTLV-I sequence (corresponding to 
1102 and 1123 of the data base). The two rnv 

wcx ~ ~ - C T C ~ C I T C T A & G A ~ C -  
CAGG-3' and 5'-GCCACCGGTACCCCTCGGG 
GGGAG-3'. Thcsc primers would be expected to 
amplify the region between nudeotides 5662 and 
6129 of Sciki et al. (comspondmg to nudeotides 
5684 and 6151 of the database). The oligonucleo- 
tide probe was 5'-GCCTCTCCACITGGCACGT- 
CC-3', from nudeotides 5877 and 5897 (corre- 
sponding to nudeotides 5899 to 5919 of the data 
base). In some instances a nick-translated probe 
derived from the I4TL.V-I proviral genome that 
spanned the amplified region was used instead of the 
oligonudaotide probe. Amplification of the DNA 
was performed with the Geneamp kit provided by 
P&-Elmer Cetus Corp. (Norwalk, a ) .  The reac- 
tions were &ed out with 2 pg of DNA and 1.0 
m l  of the primers under conditions d e d  
from those specified by the manufacturer. The reac- 
tion mixnves contained 10 mM ms-HCI, pH 8.3; 
50 mM KCI, 1.5 mM MgC12, 0.01% gelatin, 200 
)LM each of dATP, d m ,  lTF', and dCTP in a 6nal 
volume of 100 4 .2 .5  units of Tag polymerase were 
used for each assay. Typically, for each cycle of 
amplification, the mixture was denatured at 94'C for 
2 min, annealed at 55'C for 1 min, and then 
extended at 70°C for 2 min. From 36 to 40 cydes of 
amplification were perfomed and fresh enzyme (2 
to 5 units) was added to each tube at the end of 
every tenth cycle." 

In the text of the same paper, the fourth 
sentence of the fourth paragraph should 

have read, 'These were 23-24 bases long 
and rich in G-C content to allow stable 
hybridization." 

E. PREMKUMAR REDDY 
The Wistar Institute, 

Thirty-sixth Street at Spnrce, 
Philadelphia, P A  19104-4268 

Erratum: In the News & Comment "Ethics and xi- 
ence" feature "Science advisers need advice" bv Eliot 
Marshall (7 Julv, p. 20), Dinoseb is described as "a 
fun 'cide made 'bv Uniro al " Dinoseb is registered as 
b o 8 a  fungicide &d a hergicide. It was rimaril used as 
a herbicide.. It was manufactured by 8niroyJand by 
several other companies, but Uniroyal was not involved 
in the Litigation mentioned in the article. 

- - 

Erratum: In Mark Crawford's News & Comment arti- 
cle "Lab report puts SSC magnets in limbo" (25 Aug. 
809), it was said that the Bush Administration co& 
fesuest $900 million in funding in for the Superconduct- 
mg Super CoIlider for fiscal year 1991. That number is 
wrong. The correct estimate for project funding is $593 
million. 

Make your data ... greater. 

No matter how interesting your charts, graphs, slides and over- place in a recent PC Week poll! 
scientific results are, they re not heads - and do it all in minutes. Call us for a free demo diskette 
worth much unless you can com- SlideWrite Plus gives you pow- right now. We'll show you how 
municate them to other people. erful graphing features, full SlideWrite Plus can help your 
That's where SlideWrite Plus drawing capability, flexible label- results get results. 
comes in. You see, our powerful ing with 16 fonts, and extremely Call for your FREE 
presentation graphics software high quality output on printers, full-feahred trial diskette! for the IBM PC and compatibles plotters, and cameras. And that's 
can turn the data you worked so just for starters. It's no wonder (408) Advanced Graphics 749-8620 Software 
hard to capture into high impact Slidewrite Plus tied for first 333 West Maude Ave.. Sunnyvale. CA 94086 

SlideWrite Plus: We make your data look terrific. 
Circle No. 65 on ~eaders'service Card 
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onds. Andthik systemworks wih any animalspecies. Microchip issubcutaneously injected intothe animal. 

Whatabut  GLPCompliance? 

ELAMSmmeetsandexceedsthe GLPguidelinespro-
vidirigapositiveanimalidentificationmethodthat is 
cost effectiveandaccurate. 

I Who isUsingBioMedicDataSystems' 
M'WRWrniQIrfIy=PI I . ) ,  I I ,  , . 

Morethan 45 organizations now havethe Bio Medic 
DataSystemsImplantableMicroIdentificationinclud-

I ingSandoz ResearchInstitute.ScheringPlough,C.l.11, 
Gene~alMotors,N.S.I. TechnicalServices,StanfordUni-
versity,Universityof Miami,M.II(Notethat the Sandoz 
ResearchInstitutehas submitted the resultsof the first 
year of a two-yearstudy for publication.) 

EuropeanDistributor U N ~ &  
PO.Box 15,6900AA Zemna&( 
Marconistraat31,6942PXZevenaar 
Phone:08360-24451,Fax:08360-23785 

JapaneseDistributor: 
Yuasa ShojiCo., Ltd. 
13-10Nihombashi-Odemmacho 
Chuo-Ku,Tokyo 103,Japan 
Phone:03-665-6742,Fax:03-665-6994 
Circle No. 2'73 on Readers' ServiceCard 



101 .spectrum 
entrifuge-the new 



Ifromsupe -2edtolow-end 
SORVALL 

<. 

itself. It sets new standardsin versatilit6 - ease 1 
of operation and safety:

I VERSATILITEi s ~ E c T w M  - -
Instead of using both a superspeed afid m m d cmtrifu& fo? : I 

multi-step separations, now . run a of isolations in?.' ' rone instrument-the RC-2 A tm b e  of 100.000 x g malces tbe .'- L 

SORVALL" RC-28s the most efficient instnbent for antibodeLk 



. ( .  To design these 

1 
man to the stars. 

It is an analytical 
mind of formid- 
able proportion. 
Computing opti- 
cal formulae 

I I takesa 

I 

I enough to send 

of daunting complexity. Rigorously 
testing its calculations on intricate, 
self-generated models. Then meticu- 
lously honing the chosen formula for 
absolutely optimum performance. 

And it accomplishes all this at 
speeds that defy belief. Procedures 
once monitored on a calendar are 
now clocked. 

The ends justify these means- 
optics of exceptional clarity and bril- 
liance. On such microscopes as the 
AHS, IMT2 and BH2, these optics 
couple with innovative design and 
precision machining to give you the 
one thing a microscope must provide: 

Superior vision. 
The microscopes of Olympus- 

I 
they'll change the way you look 
at things. 

For a demo or tech information, 
call toll-free: 1-800-446-5967. 
Olympus Corporation, Precision 
Instrument Division, 4 Nevada Drive, 
Lake Success, New York 11042-1179. 
In Canada: W. Carsen Co., Ltd., Ontario. 

Image of Quality. 
For information circle reader service number 224 

For a demonstration circle reader service number 225 





F R I G O C U T  2 8 0 0  B Y  R E I C H E R T - J U N G  

THE CRYOSTAT THAT SET THE STANDARD, 
NOW SETS THE PACE FOR INNOVATION 
The Frigocut 2800 series from Reichert-Jung offers a new generation of cryostats 
redesigned for a variety of requirements. We took a proven performer and combined 
our years of experience in the field of cryomicrotomy to develop a line of cryostats 
with new innovations. From the standard 2800N to the sophisticated 2800E, with 
electronic temperature and drive control, the Frigocut 2800 series is unsurpassed in 
performance, convenience and reliability. It's one more way Reichert-Jungsupports a 
full range of cryopreparation technology. 

,:>,: l.v~srrusAT THE NEURO-SCIENCE MEETING, BOOTH P 2512, a 1 4  & air 

CircleNo. 136on Readers' Service Card 



R ~ , O m w t h a n d  
; -. V Pan~hericati R I C o n f a r e m e o n ~. . 
e Congressof Andrdogy The New Biologyof Steroid 
2 Acapulco / April 23-25 Honnoms 

*Y 
P 

Yamanashi-ken,Japan/ November4-9- Scientific Organization: A. N reVilor Budopest / September 34 Scientific Organizotion G B Rossi (I],e' (USA] and G. Perez-Pohios3x1a Scientific0rganization:FNaftolin(USA] F. Takaku U]and S. Woxman (USA]
B 

...........................I In prt~culitheCongress on 

Name ........................................................................ 

Address ...................... .......................................... 
Instiion .................................................................. 

~ s e 4 l d t o A m 3 - s e r ! m o ~ ,  
Via R a m a  8 - 00181 Rome - ltalv 

ffcial Carrier 







Sixty-second 
and sis provides 
the 2) ey to control 

Zeta potential is the key to 
understandmg and controulng 
colloid particle behavior, a 
critical factor in quality and 
process control. Simply inject 
0.8 rnl sample into sample cell, 
insert cell into optical bench, 
set run parameters, and 
request 'Run.' Clear, concise 
results are ready in just 60 see- 
onds. Only the laser-based 
DELSA 440 does electropho- 
retic l i t  scattering analysis 
using simultaneous multi- 
angle detection to measm 
Doppler shifts. It confirms 
true mobility spectra and plots 
high resolution zeta potential 
distributions for: 

Accurate determination of 
isoelectric points; 

Reliable prediction of aggre- 
gation phenomena; 

Easy monitoring of suhce 
bin& reactions of particles 
or biological cells. 
The DELSA 440 also reports 
mean particle size of colloidal 
suspensions to facilitate floc- 
culation studies. 

With sensitivity to 
your applications 

The DELSA 440 measures 
electrophoretic mobility distri- 
butions of particles ranging in 
size from l h  to 30pq and 
determines zeta potential, crit- 
ical in many industrial applica- 
tions such as: 

Wcting colloidal suspen- 
sion stabiity in the manufac. 
ture of pharmaceuticals and 
pulp or paper. 
Changing the properties of 

clay or other suspensions used 
in the manufacture of ceram- 
ics and superconductors. 
I Achieving pigment dqer- 
sion and controlling shelf life 

COULTER CORPORATION 

in the manufacture of paints 
and other surface coating 
systems. 

With seruice 
and sup ort for your 
peace o !' mind 

When it comes to service 
and support, like all Coulter 
instruments, the DELSA 440 
is badred by the world's most 
recogwed service and sup- 
port team. No matter what 
your service need or applica- 
tion question - you can 
depend on Coulter. For com- 
plete information about the 
D E W  440, and how it can 
help you control colloid part% 
cle behavior, call our toll-free 
number today and request 
extension 2818. 

In the U.S., call 
(BOO) 526.6932 
Outside the U.S., contact your 
Coulter representative, or call 
l-X)5-8t3!xU1. 

@Rcpmdmadcm+ofCarlmCorpomnar 
0 Gpyqhc June, 1988 All ngrr wmd 
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Scientific instruments 
PO. Box 2145 Hialeah, FloTida 33012-0145 USA 



TheCuttinaEdae 
Diatome 
ultra-thin 
For incomparably 
uniform sections-
free from scoring 
or compression. 

L Diatome cry4 . 
F,.,.:. *-

y = ~ d  Triangular stainless

I steel holder for 
dry cuttingat In**, 

c temperatures. 

Diatome cryo-wet 
For wet cutting. 
Boat is  made from 
precision crafted 
stainless steel. 

without chatter or 
compression. 

Diatome Diamond Knives. The ultimate in precision and reliability. 
For Electron Microscopy, four perfect edges. 

Each knife is hand crafted in Switzerland from gem-quality diamonds. 
Diatome, your guarantee for accuracy and durability. 

For Light Microscopy, the perfectedge. 
An unbeatable combination of quality and value. 

For a perfect cut every time, look for the name that is leadingthe way, Diatome. 

Write or call today for more information. 
P.O. Box 125, Fort Washington, PA 19034 

Telephone: (215) 646-1478 Toll free: 1-800-523-5874 Fax: (215) 646-8931 
Circle No. 51 on Readers' Service Card 

See us at Booth #227 at Neuroscience. 



IJCNN-90-WASH-DC 
INTERNATIONAL JOINT CONFERENCE ON NEURAL NETWORKS 

January 15-19, 1990 Omni Shoreham Hotel, Washington,D.C. 
/ 

Tutorials, Exhibits, Special Interest Group Meetings 
(SIG); Technical Sessions of  invited and contri-
buted papers on Applications, Neural and Cognitive 
Sciences and Theory; including special sessions on 
Self-organizing Neural Architectures and Evolu-
tionary Issues. 

Featuring Plenary Speeches by Nobel Laureates 
Ison Cooper, Geraldl Edelman, Ilavid Hubel and 
INNS I'resident, Bernard Widrow 

Presentation of research perspectives from Japan, 
Europe, and the 1J.S. 

For more information please contact: 
T H E  INSTITUTEO F  INNS Deverman & AssociatesELECTRICALA N D

E ~ ~ ~ ~ ~ ~ ~ , ~ ~INTFRZATIONAI 4233 Spring Street, .If99 La Mesa, California U.S.A 92041 
NFlJHAl NhTWORKENGINEERSINC SOClhT, 8:00 a.m -4:30 p.m. PST FAX ( 6 1 9 )  462-0121 (619) 462-6800 

, 

Charybdotoxin 
purified from scorpion (Leiurusquinquestriatushebraeus)toxin for 
blockmg high conductanceCa2+ activated potassium channels 
Address orders to: 

Dept C1 

'L  
P.O.Box 9937 

Baltimore, MD 21224 
Call 1-800-999-1229 ext. 739 

Fax orders 
1-301-252-2058 

Latoxan 
05150 Rosans, France 

Circle No. 205 on Readers' Service Card 

Editor: Peter Little, Imperial College of Science and 
Technology,London; US Editor: Stephen Hughes, 
National Cancer Institute, Frederick Cancer IZosearch 
Facility, Frederick, MI). 
More t.hanjust a description of methods, every article 
in Technique tells you how the method was conceived 
and developed, how you can implement it, and how to 
avoid typical sources of failure and error. Exceptionally 
detailed, step-by-stepprotocols arc highlighted for 
easy identification and utility at tllc lab bench. 

Techniquebrings you methods and techniques that 
will enhance your results timely notificat.ionof 
refinements to existing methods unbiased review of 
new supplies and test kits quality control -methods 
arereproducible and relevant to the work you do. 
Technique covers the broad range of methods used in 
cell and molecular biology, including: molecular 
cloning; expression of cloned sequences; characteriza-
tion of nuclcic acids and proteins; mutagenesis and 
protein engineering; protcin-nucleic acid interactions. 
Published I~imonthly.l-year subscription: $125 
individualAJSA;5150 individual/all other countries; 
$210 institutions/USA;$235 institutions/all other 
countries. 
To order, send remittance to: Saunders Scientific 
Pul)lications,W.H. Saunders Company,The Curtis 
Center, Independence Square West,,Philadelphia, PA 
1,,1r,1. ',00* 

O l t f P T S  S h O l l l t f  f)C I l l a C l f ' ~ 1 1 L ~ I l 1 ~ I P10 WH h8UllClf'l-5 ( O l n I l a l l y  J 
Circle No. 109 on Readers' Service Card 



DIGITAL 
CENTRIFUGE 

I PROGRAMMABLE 
CENTRIFUGE 

Before you purchase your next "superspeed" 
floor model centrifuge, check out the new high 
speed systems from IEC: 

Up to 15% more force than comparable 
superspeed rotors. 
Capacity to 3 liters; RCF to nearly 50,000xg 
Digital or advanced programmable models 

963 SWINGING BUCKET ROTOR 960 SWINGING BUCKET ROTOR 
4x250mL I 10,500xg 4x  50mL 1 27,800xg 

Rapid or gentle accelerationlbraking 
Complete selection of hi h performance rotors, 
adapters, tubes and bott f es; accepts many 
accessories from previous models. 
Safe, simple to use and reliable. 

It's a turn for the best in high speed 
centrifugation. Contact your IEC representative 
complete information. 

INTERNATIONAL EQUIPMENT COMPANY 
300 Second Ave., Needham Hts., MA 02194 U.S.A. 
Tel: (617)449-0800, Telex:174299,INTLEQUIl? 
Fax: (617)444-6743 

WIMWIEC(U LTR, 
Unit 7. Lawrence%a Brewers Hill Road, Dunstable, Bedfordshire, 
LU6 ID& England. $1:(0582)604669 Telex825942 IEC UK G 
FAX: 44-582-609-257 

for 
878 FIXED ANGLE ROTOR 

6x500mL 1 13,850xg 877 FIXED ANGLE ROTOR 
6x250mL 131,700~~ 

INTERNATIONAL EQUIPMENT COMPANY 
Circle No. 245 on Readers' Service Card 
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Bio-Radcapillaryelectropnoresis The HPE100system: 
Our customersare usingthe HPE" 100capillary easy, economical,and effective 
electrophoresissystem for agrowing list of appli- Bio-Radmakesyour introductionto capillary 
cations, oftenwith startling results likethose electrophoresissimple.We've enclosedthe cap-
shown here: illary inaquick changecartridge. Our patented 

Capillaryelectrophoresis is rapidly establishing coatedcapillaries giveyou superior separations 
itselfas complementary to other separationtech- andallowyou to perform isoelectricfocusing. 

niquessuch as preparativeand analytical HPLC, Highdetection sensitivity is provided bya micro-

gel electrophoresisandTLC. Bio-Radleadsthe wav fmusing system.Youcan Output data On a 

in the development ofthis excitingtechnology .$$ - - r  chart recorder, integrator, or PC-driven data 
Provenapplicationsfor the HPEI00systeminclude: ' cO1lectOr. 

Peptidemapping Findout howyou cantake advantage 
Proteinstudies of the speed and power of the HPE 100 
Nucleicacid analysis system. Contact us for acomplete 
Detectionof product degradation set of applicationsbulletins. Toll-free 
-fragmentation anddeamidation 1-800-424-6723Ext.HPE. 
Freezone, isoelectricfocusing, *Dataon file 

and size separations 

1414Herbour WaySouth Also In Rockvrlle Centre,NY; Hornsby,Australra;Vienna, 
Chemical Richmond, CA94804 Austna;Brussels,Belgrum;Missrssauga,Canada;Watford. 

(415) 232-7000 England;Pans. France; Mun~ch,Germany;Hong Kong;
Division 1-800-424-6723 Milan, Italy, Tokyo,Japan;Utrecht, TheNetherlands,and 

Glattbrugg,Switzerland. 
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Bio-Rad'shighpedorrnance eiectrtyhods tteam :'re committed togivingyou the best separationspossible. 





Thm Tight Tin 
slices. spots. TOO i! . 

Vibratome de Fonbrune Stage-Mounted Micromanipulator de Fonbmne Microforge 

Whether it's fresh sectioning, micromanipulating or forging, 
turn to TPI for instruments as precise as your procedure. 

Vibratome? If )our research demands fresh tissue sectioning Microforge. perfect companion to the Micromanipulator, the 
with no freezing or embedding, turn to the Vibratome, the superior TPI de Fonbrune Microforge, with 6 m m e n t  and 2 temperatwe 
tissue sectioning system, Series 1000 or Series 2000. Vibratome controls, permits fabrication of both simple and complex micro- 
Series 2000 gives you specimen bath rehigemtion, automatic sec- tools. Accomplish fusiodmelting, distant/contad stretching, m i w  
tioning repetition, and motorized digital control of section thick- glass blowing, fr;lcauing, using glass, metals, alloys, organic crystals, 
ness and specimen height. polymers or other fusible materials. 
For detailed information circle No. 40 on Readers' Service Card For detailed information circle No. 42 on Readers' Service Card 

Micromanipulator. hecision control is in your hands with Service. As the only U.S. man- of de Fonbrune Micm 
the TPI de Fonbrune Micromanipulators, free-standing and stage- manipulators and Forges, and the maker of Vibratome, TPI provides 
mounted. Experience smooth, positive m m e n t ,  virtually zero you assured d e b ,  ondernand technical service and complete 
drift and no backlash, with easy to use single joystick control for repair and replacement should you need it. When your research 
either right or left-handed operator. demands thin slices, finds you in tight spots, or needing tiny tools, 
For detailed information circle No. 41 on Readers' Service Card call TPI. 

See us at Neuroscience Booth 922 

13795 RIDERmAIL SUITE 104 / 3 LOUIS, M 0  63045 (314) 291-0198 FAX: 314-291-0710 



The- Are Np CubstitUtes 
You know us for our 

product quality, our 

reasonable prices, and 

our prompt service. 

There are no substitutes 

for these advantages. 

Now for the first time 

ever, Electron Micro-

scopy Sciences is offer-

ing a complete line of 

chemicals, supplies and 

accessories for your EM, 

LM, SEM, Biological and 

MaterialsScience needs. 

Call or write for our 

catalog today. 

See us at Booth #22 
at Neuroscience. 

---

rill 

Fort Washington, PA 19034 
Toll-free: 1-800-523-5874 
In PA: (215)646-1566 
Fax:(215)646-8931 
Telex: 510-661-3280 

ervice Car(Circle No.50 on Readers' SI 



16700 West Victor Rood 
New Berlin, WI 53151-4131 

41 4-785-7000 
Telex: 26-0127 Fox: 414-785-7013 

HPLC SENSITIVITY 
The Coulochemm 
Electrochemical 
Detector from ESA 
is the recognized 
standard for sensitiv- 

can improve your 
detection capabili- 
ties and measure 
trace levels-call 

Circle No. 21 2 on Readers' Service Card 

I w 1 

[ 4 E L L M k -  Box 544, Borough Hall Station, Jamaica, NY 11424 
(718) 544-9534 or (718) 544-9166. 

Circle No. 242 on Readers' Service Card 
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NEW IN 1989 NEW IN 1989 NEW IN 1990 

Journal of X-Rav I BYPACT of Csilmpatinu I Molecular and Cellular 

Editor-in-Chief 
Larry Knight 
Rrigham Young Unrversrty Provo, Utah 

The Journal of X-Ray Science 
and Technology is designed to fill an 
emerging need in the diverse community 
of users and developers of novel x-ray 
imaging and analysls techniques The 
journal will provide an international forum 
for research and reviews of x-ray applica-
tions in areas such as material science, 
analytical chemistry, plasma sciences, 
b~ology,medicine, rlondestructive testing, 
and sem~conductorprocessing. 

Volume 1 (l989), 2 issues 
ISSN 0895-3996 
In the U.S.A. and Canada: $50.00 
All other countries: $56.00 
Volume 2 (1990), 4 issues 
In the U.S.A. and Canada: $100.00 
All other countries: $112.00 

Engineering 
Managing Editor 

Peter Deuflhard 
Konrad Zuse Center 
Berlin, Federal Republrc of Germany 

Interdisciplinary In nature, IMPACT of 
Computing in Science and Engin-
eering focuses on articles from the 
areas of mathematical and scientific 
modeling, scientific computing, computer 
science, and scientific and engineering 
applications. Articles published typically 
describe real-life problems attacked by a 
new or specifically adapted algorithm or 
by any other new computing technique 

Volume 1 (1989), 4 issues 
ISSN 0899.8248 
In the U.S.A. and Canada: $80.00 
All other countries: $92.00 
Volume 2 (1990). 4 issues 
In the U.S.A. and Canada: $80.00 
All other countries: $92.00 

Editor 
P. Michael Conn 
The Unrversrty of lowa 
College of Medrcme, lowa Crty 

Molecular and Cellular Neuro-
sciences publishes manuscripts describ-
ing novel and original results in the areas 
of neurobiology, neuropharmacology, 
neuroendocrinology, neurochemistry, and 
neuroanatomy at the molecular, cellular, 
and tissue levels. Studies may be per-
formed In animal and human model 
systems so long as the fundamental 
observations relate to basic science (as 
contrasted with clinical science). 

Volume 1 (19901, 3 issues 
ISSN 1044-7431 
In the U.S.A. and Canada: $114.00 
All other countries: $125.00 
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The American Society for Mass Spectrometry 
i s  accepting nominations for its new 

Award on Distinguished Contribution 
to Mass Spectrometry 

To recognize an individual for focused achievement in or 
contribution to fundamental or applied mass spectrometry. 

The award will be presented at the 

38th ASMS Conference 
on Mass Spectrometry and Allied Topics 

June 3 - 8, 1990 Tuscon, Arizona 

Nominations must be received by November I ,  1989. 

For additional information on nominations or to receive the 
ASMS Conference Announcement and Call for Papers, contact: 

ASMS, Post Office Box 1508, East Lansing, MI 48826-1508, (517) 337-2548 
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ExploreYour Alte:z-?=-:rr 

Discover Ours 
Nobody knows your cell cultures better answeryour questions, and assist yo1 
than you do. And nobody knows in selectingthe FBS alternativethat 
alternativesto fetal bovine serum right for you from our wide range (: 
better than GIBCO does. Bring your products. For clear, comprehensiv 
knowledge together with ours. information on how to choose and 

use altemative media, sera, and 
Call our technical support specialists. supplements, request GIBCO's frel 
They will help you evaluate your Fetal Bovine SerumAlternatives 
cell culture system requirements, Guidewhen you call. 

I G E o  LIFE~~CHNOLOGIES,IN( 
Life Technologies, Inc. GIBCOIBRL Canada GIBCO Ltd. 
3175 Staley Road 2270 Industrial Street, Burlington, Ontario P.O. Box 35,nident House 
Grand Island,New York 14072 U.S.A. Canada L7P 1Al Renfrew Road, Paisley PA3 4EE Scotlanc 
To orderlTech-Line"":(800)828-6686 To orderlTech-Line"":(416)335-2255 To order:041 889 6100 

I T  Y TOPI. r ;..n"~. nQnna7 a7 an 



br s u p ~ ~ r  product 

technical support. 
Promew.. . 
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The Latest in Neuroscience Publications 

Gordon & Breach Science Publishers heGtB Harwood Academic Publishers Q) 

STRESS Comments@on Developmental 
Neurochemical and Humoral Mechanisms Neurobiology 
Edited by Editor in Chief 
Glen R. Van Loon. University of Kentucky, USA 
Richard Kvetnansky. SlovakAcademy of Sciences, Czechoslovakia Alain Prochiantz. Collegede France, INSERMU114, FRANCE 
Richard McCarty. University of Virginia, USA 
Julius Axelrod, NationalInstitute of Mental Health, USA Editors 

This is a two volume set of paperspresented at the Fourth Symposium Fred H' Gage. of Diego, 

on Catecholamines and Other Neurotransmitters in Stress. This ~ ~ ' ~ , " ; ~ ~ ~ ,$ ~ ~ ~ ~ - ~ ~ t ~ ~ ~ ~ ~ ~ " y ~ , " t r i e eFRG 
wide-rangingvolume offers researchers a key to enhance their under-
standing of the neurotransmitter and humoral mechanisms of stress, Jean Lauder, University of North Carolina School of Medicine, USA 

Paul C. Letourneau. University of Minnesota, USA 
ISBN: 2-88124-339-8,1989. Two Volume Set: $360.00 Carol Mason. Columbia ~niu&sity,USA 

SAS Member Price: $216.00 
(contact publisher for details) from the Premiere Issue 

Topology of Synaptogenesis: Macroscopic Disorder and Micro-
organization, G. waysand and J. ~ariani-kctivity, Growth Cones and 
the Selectivity of Visual Connections, J. Schmidt and S. B. Tieman. 

International Journal of 6 Issues per Volume Corporate Rate per Volume: $260.00 
Editorial Board ISSN: 0886-5099 University Library Rate per Volume: $174.00NEUROSCIENCE Individual Rate Per Volume: $88.00' 
Maru A. B. Brazier, USA 

Editor in Chief Holier V. Hyden. Sweden 
~ n n i ode ~ e n z il tal~ Journal of NEUROGENETICSSidneyWeinstein. NeuroCommunication R~~~~ spew,bSA 

ResearchLaboratories, USA J.Z.Young. UK Editor in Chief: Jefferey C. Hall 

The international Journal of Neuroscience publishes papers, reviews, 
letters to the editor, comments and notes concerned with problems 
of nervous tissue, the nervous system, and behavior. 

RECENT PAPERS 
CONJUGATE LATERAL P(E MOmENTS: A SECOND LOOK 

S. CHARLTON, P. BAKAN and M. MORETTI 
NEUROTROPHIC EFFECX OF ANGIOTENSIN 11. VASOPRESSIN 
AND OXYTOCIN ON THE VENTRAL SPINAL CORD OF RAT EM-
BRYO-

K. IKEDA, M. KINOSHITA, Y. IWASAKI, T. SHlOJlMA and K. 
TAKAMIYA 

ISSN: 0020-7454 Corporate Rate Per Volume: $690.00 
University Rate Per Volume: $424.00 

1989 Volume Block: 44-49 Individual Rate Per Volume: $212.00* 

Associate Editors: Jose Campos-Ortega, Dona Chilcaraishi, Ralph 
J. Greenspan, William A. Harris, Martin Heisenberg, Ching Kung, 
Marcelle R. Morrison, Chun-Fang Wu 

RECENT PAPERS 
Reciprocal BehaviourAssociated with Altered Homeostasis and Photo-
sensitivity of Drosophila Clock Mutants, Konopka. C. Pittendrigh, and 
D. Orr. 

The Expression of the Neurogenic Locus Notch During the Post-
embryonic Development of Drosophila Melanogaster and its Rela-
tionship to Mitotic Activity, K. Markopoulou and S. Artavanis-
Tsakonas. Corporate Rate Per Volume: $226.00 

ISSN: 0167-7063 University Rate Per Volume: $138.00 
lndividual Rate Per Volume: $68.00* 

I - - - - - - - - -

ORDER FORM Payment Method: 

Please send me a FREE sample copy of the journal: -- Check - Money Order - Master Card - Visa - American Express 
Neurogenetics 
Comments on Developmental Neurobiology Acwunt Nofixpiration Date: -
Neuroscience Signature: -

Please enter my subscription to the journal: 
Neurogenetics Name: 

Comments on Developmental Neurobiology Affiiiation: 

Neuroscience Address: - --

City/State/Country/Zipor Postal Code: 
Iwould like to purchase the title STRESS. 

journals will be 
on display at 

Booth 2716, Society for 
Neuroscience Meeting, 

October 29-November 3, 1989 
in Phoenix, Arizona. 

Please return to: STBS P.O. Box 786 Coopea Station, New York. NY 10276. USA 
or STBS P.O. Box 197. London, WC2E 9PX, England 

For immediateservice: USA - Phone (212) 206-8900, Fax (212) 645-2459 
England - Phone (01) 836-5125, Fax (01) 379-0800 

The dollar price applies in North America only; customers in all other 
Individual rate only available to individuals who subscribe directly countries will be invoicedat the current conversion rates. Subscription 
from the publisher and who pay by personalcheck or credit card. prices and publicationfrequency subject to change without notice. 
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Nikon's Microphot-FXA... complex micr~sc~py 

thefirst research and photo protocolswith user 
defined software manawment. 

-1 total magnifica-.
tlon and prints iton the film. 

the DX code from the 
film cassette and automatically 
sets the film speed. 

-
microscopeto display images called "the 
real intelligence... best in microscopytoday" with a

choiceof over 130CFlenses 
control of 

brightness, motorized nose-
piece. focus. stagemovement,
photo lightpath selection and 
condenseraperture. 

including new 1.4N.A. 60x and 
lOOx oil plan apochromats. 

thebrightest low 
light image in theshortest 
exposuretime. of all 

nter.essential 
controlsin a single "ergo-control data and automated 

functionsfor up to  3attachedcenter'' soyour eyes never leave 
thespecimen. cameras indepindentlyfor a 

total of 18separatedata print
files.

effortlessly
between transmitted or 
r-ed llgMtechniquesinclud-
ing: brightfield. darkfiekf, DIC. 
pol. f lmxence,  rectified, phase 
contrast, interferometry.
Hoffman modulation contrast 
and VFM illuminator. 

computerfor remote control 
and quantitative applications. 

to  computer
commandsvia RS 232protocols, 

keycamera and 
microsc;opedata on a clear. You'vejust begun to  touch on 

thetotal system advantagesof 
the Nikon Microphot-FXA.
Dimver more. CorrtaetNikon 
tnc., InstrumentOroup 623 
StewartAvenue, Garden City, 
NY 11530.516-222-0200. 

bright L6Dscreen. 

1 
exposuretime, film 

speed,framenumbet, bracket 
exposuread@%, lux intensity,
auto-scale. photo magnification 
or user M n e d  ID file name/
number on the film. 



After centuries of practice, I 
mankind perfects scientific 

calculations: MathCAD. 
I 

Announcing MathCAD 2.5: 
The Dawn of aNew Age. 

What the historians wdl call it, 

It has over 120commonly used 
the Era of Ease. But whatever the functions built right in, for handng  
name, this is the age of MathCAD 2.5, equations and formulas, as well as 
the only math package that looks exponentials, Merentials, cubic 
and works the way you think. sphes,  FlTs and matrices. 

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

for it; just ask the experts. 
PC Magazine recently 
described MathCAD as 

MathCAD 2.5 includes3-DpIottivg, HPGL s h h  

And for Macintosh" 

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- Available for IBM"compatibles 
cludes three-dimensional plotting, andMacintosh computers. 
enhanced numerical analysis, and TM and @ s ~ g n ~ f ymanufacturer'strademark or 

the ability to  import HPGL files manufac~rer'sregstered trademark respectively. 

from most popular CAD programs, 
including AutoCAD . And now you 
can print on Postscript" compatible 

And llke before, MathCAD's live 
document interfacemlets you enter Mathsoft, Inc. One Kendall Square, Cambridge, MA 021: 

U.K.:Adept Scientific0462-480055; France: ISE CEGOS 1-46092768;Germany: Softline078024036; Japan:CRC03-665-9768. 
P:.-I,. ~ I A0c.n ~--AA.. - - P=.A 



WE'RE PROUDOF OUR PACKAGING. 
IT MAY NOT LOOK LIKE MUCH TO YOU BUT.. .A USED BOX TO YOU MEANS 20,000 FEWER TO A LANDFILL 

I At New EnglandBiolabs, Inc., weare concernedabouttheenvironment andwant to promotesoundecologicalpractices. 
We urge yau, too, to take a small but important step. For 14 years we have asked customers to "recycle" our styrofoam 
boxes. By reusing a box as many as 10 times, we keep more than 20,000 styrofoam boxes, per year, out of landfillsand 
ineinerzttow. (Stacked solid, that's the volume of a livable house!)

And to make return easier, all NEB boxes are delivered with a return postage paid sticker. Just tape the box closed 
- and leavefor the U.S. mail-ice packs and all The cost of recowingour box through themail is actually greater than 

fhg cost of a new box, but the savings are environmental. So, thanks for sending theboxes back. 



THE NEW STANDAI&DFOR 
HIGH PERFORMANCE 
STATISTICALS O M A R E  

L 

WIT# DATA BASE MAIAGEMEWT I 
A powerful, comprehensive, elegant, and super-faststatis-
tical package for IBM (PC, AT, PS/2) and compatible 
computers. IThe CSS optimized user interface with fast 
hierarchicalmenus incorporataelementsof d c i a l intelli-
gence; even complex analysesrequire only a few keyslmkea 
(batchprocessingisalso supported). ICSS featurescompre-
hensive,stateof the art implementationsof:&rsicstatist4 
M i a y  frequency tables, N w r a m  statist@ 
Ez',plora6qry data analysiswith analytic ~nrphs,Miprs 
ngmhnnzethods, linwJeriPsanalysiswidhWli11gand 
jomsting (inel.fuU ARLU41, Gemd ANOVAANCOVVAI 
WOVA, Contrast analysis, Disrriminant junction 
a d &  Factor analysis, Principal conqponentb,W i -
rnncsional scaling, Itmi a n a l w I M i t g  Lq-limr 
a d @ ,  Clwtm anal& Non-linear &ineat@ LqW 
Mnl lmal& Canonical anal&, hm'val andFailure 
Rnw analysis(wdata1 Qdity ConEroi anal& 
a a d m u c h m .  IAUstatisticalproceduresareintegrakd 
with fast data base management and instant, presentation 
quality graphics(over 100types);full support for 1mono 
and color graphicsboards ( i .  VGA)and over 100plotters 
and printers ( i .  the HP and Postscript standards).IAU 
CSSscreenoutput isdqtlayedviacustomizedScIoRsheetsTM 
(i.e., dynamic,usercontrolled, multi-layeredtableswithcdls 
expmdabk into popup windows); 1numbers in a Scrdl-
eheetTMarn be instantly converted into a variety of 
presentation quality graphs; contents of different Scrdl-
sheetsTMcanbe instantly ag@e@d, combi i ,  compared, 
plotted,printed, or saved. IThe flexibility of the CSS input/ 
output is practically unlimiaed:CSS offers an inbelhgent 
interface(~~)btocomnNeformatso.Otus,Sgm-
phony,dB(IBII,dBIUt,DIF,SYLR,...)andspecialutiktiesto 
ersily accessdatafrom incompatibleprograms;graphicscan 
be saved in files compatible with desktop publishing p m
griuns(Aldus, Ventwa). IWdatafilescanbeaslPrgeas 
your ope- system @06) a l lm,  0s/2 version coming 
soon. ICSS precision exceedsthe standardsof all common 
precisMn benchmarks. U Ethnical nde: 'lb (35' usw 
~ i a n d a u u o m ~ i n ~ a n d ~  
DOS;graphicsanddatanuaageneentwereMi#en~ 
A g a e n b l e r a n d C ; t h e m ~ W ~ m s t a e r e  
wri6ten inAssembler and optimM Fortran. I$495(plus 
$5shlh); 14-daymoney back guarantee. 
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AIDS 
AIDS f988: AAAS Svmroosia Paroers 

This volume contains many of the ground- 
breaking papers on AIDS presented at the 
1988 AAAS Annual Meeting. 

The wide variety of the papers presented 
here reflects the current thinking about 
AIDS research todav-that control over 
the AIDS epidemic must be achieved 
through a collaborative, multi-disciplinary 

effort that not the 
and sciences' but the and
behavioral sciences as well. 

This fully indexed volume is organized 
into five major sections: The first explores 
the epidemiology and natural history of 
AIDS and the HIV infection both in the 
United States and internationally. It also 
looks at the difficulty of predicting the 
course of the virus-statistical issues; 

Edited by Ruth Kulstad 
Foreword by C. Everett Koop 

patterns of HIV- 1 incubation, infectious- 
ness, and transmission; and approaches to 
demographic impact modeling. 

Section two discusses the social conse- 
quences of AIDS as they relate to gender, 
intravenous drug users, and public policy, 
and it examine; the dilemmas that AIDS 
presents to the medical community. 

The third section focuses on the AIDS 
prevention strategies currently employed 
around the world. 

Section four considers the economic, 
political,ethicaland legal issues surround-
ing the epidemic. 

The final section presents several recent 
medical and biological studies on AIDS 
and HIV. 

Books from AAAS 

I I !?.\!IL! 1 p 

AIDS 1988 is a timely, authoritative 
source of information on the growing body 
of AIDS research being conducted around 
the world. It is essential for medical, 
biological, social, and behavioral scien- 
tists, and for everyone who is profession- 
ally or personally concerned about the 
AIDS epidemic. 

1988; 478 pp.; softcover 
index; 12 appendices 
#88-19s- $29.95 (members $23.95) 

AIDS: Papers from Science, 
1982- 1985 

Edited by Ruth Kulstad 

This collection includes frequently cited 
research papers and news reports on AIDS 
that were published in Science between 
August 1982 and September 1985. 

Many of the papers relate directly to 
AIDS research, while others touch on 
relevant aspects of the immune system. 
The news stories help to explain the ongo- 
ing research, while focusing on some of 
the sociological questions raised by the 
disease. The book is arranged chronologi- 
cally, enabling the reader to trace the his- 

tory of the AIDS epidemic through Sep- 
tember 1985-a history that is of great 
sociological interest. 

This fully indexed collection is valuable 
not only for the experimental data and 
conclusions, but also as an excellent bib- 
liographic reference of AIDS work in major 
journals worldwide. 

detailed indexes and illustrations 
#85-23s - $19.95 (members$15.95) 

American Association for the Advancement of Science 




DIALOG 
INTRODUCES ANaTHER 

TABLE OF BASIC ELEMENTS 
FORYOUR LAB. 

There's no symbol for information in the 
Periodic Table. Yet nothing could be 
more crucial to your research than 
complete, accurate technical and busi- 
ness information. 

That's why many chemists consider 
DIALoGRan essential element in the 
modern lab. 

As the world's largest online knowl- 
edgebank, DIALOG gives you access to 
a whole world of critical information. 
Right in your own lab. 

For starters, you can tap into the 
crucial scientific data. DIALOG has 
detailed information on everything from 

compound identification to chemical 
safety data, property data, substance 
and substructure. 

Then you can expand your focus 
by accessing important, related data 
that will enable you to look at your work 
in a broader context. 

For example, you can investigate 
patents, competitive projects, new prod- 
uct markets, and worldwide industry 
trends. In fact, you can investigate any 
topic, anytime. 

And you won't have to sacrifice 
depth for the sake of breadth. DIALOG is 
updated continuously, so the data is 

always comprehensive and current. 
And many citations can be conveniently 
retrieved in full text. 

Call today for more information and 
a free Periodic Table Reference Card. 
Once you've examined them, you'll see 
how DIALOG can become a basic ele- 
ment of all your research. 

Call us toll free at 800-3-DIALOG, 
(800-334-2564). Or request information 
by Fax at 41 5-858-7069. 

INFORMATION SERVICES. INC. 
A Knight-Ridder Company LW 

The world's largest online knowledgebank. 

Cl989Dialog InbrmationSe~ices, lnc..3460HillviewAvenue, PaloAno. Calibmia94304.Allrightsmse~ed.DIAU)(iisase~icemarkofDialog InfomatinSewicas. Inc. Registered U.S. PatentandTrademarkOHim. 
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m%q
Mo*& Reason TheACAS 570 us... I 

You command the power of the laser 
for new research capabilities such as 
sorting rare cells for cloning. 
fluorescence photobleaching. 

photoactivation. and cellular microsurgery 

From single to dual label fluoresce~ict 
measurements, you get real 
numbers for fluorescence 

need fw signal averaging. 

RnWrto 

Okemos, Michigan 48864 
517/349-7200 800/247-8084 FAX 5171349-5967 

No. 144 0n Readers' Senrice Card 



Methods in Neuronal Modeling 
From Synapses to Networks 
edited by  ChristofKoch and Idan Segev 
Written for researchers and theoreticians alike, this book 
outlines methods and techniques used for simulating on 
digital computers the functional properties of single neu-
rons-from single cells to large-scale networks in the 
mammalian nervous system. A Bradford Book. 
524 pp. $45.00 

The Foundationsof CognitiveScience 
edited byMichael L. Posner 
This complete and authoritative book covers the major 
architectures; provides background in philosophy, lin-
guistics, cognitive psychology, and neuroscience; and 
deals with methods for studying both brain and mind. 
A Bradford Book. 904 pp., 87 illus. $45.00 (December) 

The Organizationof Learning 
CharlesR. Gallistel 
How do animals represent space, time, number and rate? 
From insects to humans, Gallistel explores the sophisti-
cated computations performed in these ubiquitous yet 
neglected domains of animal learning. A Bradford Book. 
550 pp. $45.00 (January) 

SimpleMinds 
Dan Lloyd 
Drawing on philosophy, neuroscience, and AI, Simple 
Minds explores the construction of the mind from the 
matter of the brain. A Bradford Book. 266 pp. $25.00 

Recollections of My Life 
Santiago Ramon y Cajal 
translated by E. Horne Craigiewith Juan Cano 
foreword by W.Maxwell Cowan 
This edition conveys the excitement and energy of Cajal's 
life and endeavors, and the liveliness and flamboyance of 
his engagements with the microscope. 
638 pp., 168illus. $16.95 paper 

MIT Press Journals 
Journal of Cognitive Neuroscience 
Michael S. Gazzaniga,Editor-in-Chief 
Ira B. Black, Stephen M. Kosslyn, 
GordonM. Shepherd,Editors 
This new quarterly journal is devoted exclusively to 
the rapidly growing field of cognitive neuroscience. All 
papers are integrative across disciplines, addressing both 
descriptions of function and underlying brain events. 
ISSN 0898-929X Subscriptions: $53 ~ndividual.$110 institution. 
$35 student (add $12 surface mall or $18 alrmail postage outs~de 
U S. and Canada) 

Neural Computation 
TerrenceSejnowski, Editor-in-Chief 
A new interdisciplinary forum for short, timely commu-
nications and research reviews in neural computation. 
This quarterly journal will highlight common concerns in 
modeling the brain and in designing and building neu-
rally-inspired information processing systems. 
ISSN 0899-7667 Subscrlptlons: $50 indlvldual. $100 ~nstitutlon. 
$35 student (add $17 surface mail or $28 alrmallpostage outside 
U.S. and Canada) 

Available from MIT Press Journals 
55 Hayward Street 'Cambridge. MA 02142 
(617)253-2889 

Circle No. 74 on Readers' Service Card 

Fourth Annual AAAS A m s  Control Colloquium 

Science and Security 
Technology Advances and 
the Arms Control Agenda 

Nmember 16-1 7,1989 
CapitalHilton Hotel Wnshinmton,DC 

Majm addresses, plenary sessions, and specialized 
seminars cover such topicsas: 

Recent Developments and New Directions 
in U.S.-Soviet Relations 
Conventional and Theatre Nuclear Forces 
and European Security 
Modernizing the U.S. Strategic Triad 
The Future of SDI 
Proliferation of Ballistic Missilcs and Other 
High-Tech Weapons 
Proliferation and Control of Chemical 
Weapons 

ConJmd speakers include: 

Congressman Les Aspin, House Committee on 
Armed Services 
Alexei Arbatov, Institute of World Economy 
and International Relations, USSR 
Alexander Konovalov, USSR Institute of 
USA/Canada Studies 
Randall Forsberg, Institute for Dcfense and 
Disarmament Studies 
Sheila Buckley, Multilateral Negotiations, 
Department of Defense 
Matthew Meselson, Federation of American 
Scientists 
Horst Telchik, Federal Republic of Germany 

Registrants receive a Colloquium I'roceedings 
and Conference Re&. Financial assistance is 
also available for a limited number of educators. 

For more infmtion, write: 
AAAS Arms Control Collocluium 

American Association for thc 
Advancement of Science 

1333 H Street, NW 
Washington, DC 20005 

(202) 326-6490 



Books from AAASScience & Societv 
Science, Technology, and Society 


This volume provides a thorough intro- 
duction totheissuesconcerningtheunique 
relationships among science, technology, 
and society (STS). It offers 85 articles, 
editorials, and letters published over the 
past 40 years in Science, the weekly jour- 
nal of the AAAS. 

The material provides a broad overview 
of the emerging relationships of science, 
technology, and society in the period after 
World War 11. Contributors include Ber- 
trand Russell, C.P. Snow, Pope John Paul 
11, and many scholars well known in the 
scientific literature. The collection reflects 
a variety of perspectives on science, tech- 

Emerging Rela tionships 

Edited by Rosenzary Chalk 

nology, and society. Provocative essays 
capture the concerns of leaders in the sci- 
entific community who sought to articu- 
late the pressing problems of their times. 

The book is a valuable resource for those 
with aprofessional interest in STS studies. 
It is also designed for use as a supplemen-
tal text for college or high school courses 
examining the social context of STS. And 
it is of interest to lay readers who want to 
gain an insight into the purposes and values 
that shape the directions of science. 

Topics include: Scientific responsibil- 
ity; science and freedom; science and eth- 

Renewing a Scientific Society 
The American Association for the Advancement 

of Science from World War I1 to 1970 

Dael Wolfle was executive officer of AAAS 
during the post-war period that saw an 
unprecedented growth in American sci- 
ence. In this clear and engaging narrative, 
he describes the Association's role in that 
growth as well as its internal changes as it 
sought to serve its four key constituencies: 
scientists working in all fields of science 
and technology, students seeking careers 
in those fields, a public that increasingly 
needed to understand new technological 
advances, and opinion leaders whose deci- 
sions could influence scientific and tech- 
nological activities. 

Dr. Wolfle also describes the AAAS's 
work on a wide range of national issues. in- 
cluding development of the National Sci- 
enceFoundation; Cold War concerns about 
the loyalty and freedom of scientists; ques- 
tions about the ownership and control of 
research; efforts to develop an effective 
science curriculum for all Americans; and 
issues regarding air conservation, the use 
of arid lands, the effects of herbicides in 
Vietnam, and much more. 

This book is essential for historians of 
science, members of scholarly organiza- 

ics; the human side of science; scientists 
and citizens; scienceand the modern 
fraud and misconduct in science; profes- 
'ion"1 rights and duties in  the x i -
ences science and risk; and science and 
national security. 

1989; 262 pp.; sr,fimver; indp,~ 
#88-12s - $19.95 (members $15.95) 

tions, and everyone who wants to under- 
stand the inner workings of a major scien- 
tific society. 

346 pp.; sc?ftr.over; intlex 

#8Y-14s - $24.95 (mernher.~ $19.9-7) 


Order from: AAAS Books, Depl. SM, PO Box 753, Waldorf, MD 20604. Individuals must prepay or use VISAJMasterCard. 
AAAS will pay postage on prepaid or credit card orders; for institutional purchase orders add $3.50 postage & handling. Please 
specify publication nurnber(s) and allow 2-3 weeks for delivery. For shipments to California, add applicable sales tax. 

American Association for the Advancement of Science 
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Current Contents on DisketteV/Life 
Sciences, the most comprehensive lifi 
sciences journal information system 
around, is now available at a new lower 
price. 
This weekly electronic information 
system gives you access to the 
tables of contents from over 1200 
journals in your field. Along with 
the power to scan them as fast 
as you like. 

Using your own custom 
profiles, you'll search -

each week's data with 
maximum efficiency and -
accuracy. Plus you can print 
out search results. export 
records in several formats, even generate orders for article reprlnts -
automatically. 

Four weeks free 
If, after four weeks, you're not completely satisfied, simply write cancel 
on your invoice. Keep the four diskettes and retrieval software, free. 

To order, call toll-free: 800-336-4474, operator 301 
or write to one of the addresses below. 
Reachfor the highest level...and pay a lower price. 

Available for IBM, compatibles, Macintosh and NEC, in two levels of coverage -J-1200 or J-600. 
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R\;tn is the worldwide leader in selC / I 

cont iincd tcrnpcraturc monitors \\ith 
unit\ availahlc R)r a u r i c h  of uscrs 
;inJ applications includitlg scientific 
rcxarchcrs. aquatic scicnccs, fix-
r s t p ,  fisheries, just to name a few. 
' I t )  x e  how tinie-tenlperature 
monitoring can help you NIVC timr 
and rnuncy tind out more b bout 
Ky~nmonitors 

tncx~cnsivcsolutions to your 
data collection problems 
Can monitor up to I2 

iUlons tijr data collcc-
tion an)wherr,c r r n  
unden+arcr 
Sohvare \vork\ with y)ur  
1831'-PCor  PC: conipstihle 

To find out morr  about the right R ~ a ninstrument for you 
and k)r a drmon<tration.contact your distributor or  call 800-
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Custom made ~eneAmp'~-

PCR 'Primers 
A minimum of 10 nM (100 amplifications), custom made and 

gel purified, $400.00 per primer. 

FIW, HTLV-I. CMV.Hm .EBV and BThahssemiaprimer sets. 
deliveredto your lab in24 h o w  or1- by FederalE q n e ~ .  

10 amplifications $100.00 
50 amplifications $360.00 

100 amplifications $600.00 

Research Genetics 
1-800-533-4363 

In the United Eingdom 0-800-89-1393 
In Canada 1-800-833-8348 

FAX 205-536-9016 

Free 1 
FCR iscovered by U.S.Patent No. 4.683.202

h Issued to the Cetus Corporation and 
llcensed by Research Genetics. 

GeneAm~is a trade mark I
w i t h  your  f i r s t  o r d e r  F of itu us Corporation.

h I 
Edited by Henry Erlich, PhD. 
Published by Stocton Press 

I I 
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rn! II A I 
Receptor Scmning Service I 

-...... a research tool to 
support your chemical discovery 
and development programs 

-...... a new screening 
service from Novascreen@, 
the leader in receptor technology. 

ml ......a method to rapidly 
determine the receptor binding 
selectivity of your important 
compounds. 

Fordescripthfeliteratureon -";' 
please c8ll1-141. 
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lp00watts of Yeliable 
pulsed RFpower foryour
advancedNMR system. 

,byour horizons in NMR spec-
troscopy expand,so do your 
needs for clean rf power and 
the noise-suppression capa-
bility of a gatinghlanking 
circuit. 

Our new Model lOOOLP 
embodies the qualities you 
should expect of your rf power 
amplifier: Conservatively-rated 
pulse output of 1,000watts with 
ClassA linearity over a 100dB 
dynamic range. An ample 
8-msecpulse width at 10!h duty 
cycle.Newly expanded band-
width of 2-200 MHz, instantly 
available without need for 
tuning or bandswitching. Total 
immunity to load mismatch at 
any frequency or power level, 
even from shorted or open out-
put terminals.A continuously 
variable gain control to permit 
adjustment of output level as 
desired. 

And an unexpected bonus: 
Acontinuous-wavemode, 
deliveringover 200 watts for 
your long-pulse applications. 

If you're upgrading your sys-
tem or just moving into kilo-
watt-level spectroscopy a few 
minutes with this remarkable 
instrument will showyou the 
ease of shutting it down to 
reduce noise 30 dB in less than 
4 psec. The friendly grouping 
of lighted pushbuttons for power, 
standby operate, and pulse. 
Finally. the peace of mind from 
knowing that the Model lOOOLP 
will not let you down when 
you're most dependent on it. 

Call us to discuss your pre-
sent setup and your plans for 
improvement. Or write for our 
NMR Application Note and 
the informativebooklet "Your 
guide to broadband power 
amplifiers." 

JL~LUOIHouse Road, Souderton,PA 18964-9990USA 
TEL 215-723-8181 ' 661-6094 FAX 215-723-5688 
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1990 
McKnight Neuroscience 

Scholars Awards 

In 1976,The McKni ht Foundation initiated a program 
to stimulate resear& in neuroscience in order to pro-
mote a clearer understanding of diseases affecting 
memorg. Over the years, this mandate has been inter-
preted madly to permit sup rt of work in man rele 
vant areas of neuroscience. gday ,  The ~ c ~ n i g l t~ n :  
dowment Fund for Neuroxience sup orts a total of up 
to ei hteen investigators annuaRy through the 
~ c h o k r sAwards. Up to six awardees may be selected 
each year for awards of three years' duration. The En-
dowment Fund is now sol~citin a plications in 
preparation for the awarding of dc&lght Scholars 
Awards in 1990. 

McKnight Scholars will be selected from applicants
who hold the M.D. andlor Ph.D. degree and have 
completed formal postdoctoral training. Candidates 
should have demonstrated meritorious research in 
areas pertinent to the interests of The McKnight En-
dowment Fund and should be in the early stages of an 
independent research career. The candidates record 
and statements from his or her sponsoring institution 
should provide evidence of commitment to a career in 
neuroscience. 

Each McKnight Scholar selected in 1990 will be sup-
ported with an award, payabk to the s onsorin in 
stitution, of $40,000annually in 1990, 1&1, and h 2 :  
Funds may be used in any way that will facilitate 
development of the Scholars research program. They 
may not be used for indirect costs. 

Applications will be evaluated by a Review Commit-
tee, which will recommend to the Board of Directors 
of The McKnight Endowment Fund for Neuroxience 
candidates for ap ointment. The awards will be effec-
tive July 1,1990.8ght  copies of the application and all 
supporting materials and letters must be postmarked 
no later than Janua 2 1990. Award announcements 
will be made on o r x i o r e  April 1, 1990. 

Potential applicants should write or call The McKnight 
Endowment Fund for Neuroscience office to request
application materials. The McKnight Endowment 
Fund For Neuroscience, 410 Peavey Building,
Minneapolis, Minnesota 55402, (6U)333-4220. 
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Astronomy & 
Astrophysics 
Edited by 
Morton S.  Roberts 
Selected from articles pub-
lished in Sciencebetween 
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 astronomicaluniverse. 
Includes two Nobel Prize lec-
tures. Fully indexed and 
illustrated. 1985; 384 pages. 

85-04HHardcover $29.95 
85-045 Softcover$1 7.95 
(AAAS members deduct 20%) 

Send prepaid order to: 
AAASBooks 
Dept. SM. P.O.Box 753 
Waldorf. MD 20604 

American Association for the 
Advancement of Science 
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diDlg~talInstruments: The Leader in Scanning Probe Microscopy 
6780 Cortona Drive, Santa Barbara, CA 93117 FAX: (805)968-6627 TEL: (805)968-8116 
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Environmental --

From Percival 
Have control of the environment with a biological, Since 1886 

insect rearing, dew, or plant growth chamber from 
Percival. Whether you need a table model or a 
giant walk-in, Percival has the knowledge, experi-
ence, and quality product line to meet your specific 
needs. Or, Percivalwill preparea recommendation 
to fit your requirements. Write today for more in- P o BOX 249 .1805 East F O U ~ T ~Street 

formation and the complete PercivalcatalogOr call 
~h~ name to Boone,rememberIowafor tersatrle50036 Brologtcal

collect 5151432-6501. Incubators, Insect Reartng Chambers, Dew Chambers 
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Accept 
No Limitations 

With the new Tri-Garb@ 2500TR liquid scintillation analyzer, accurate and precise results never came easier. 
Start with proven Time Resolved LSC, a Tri-Carb exclusive. Backgrounds are cut in half, sensitivity is 
increased by a factor of two, reducing cocktail consumption and slashing disposal costs. Fast, precise 
quench monitoring, automatic chemiluminescence, and color correction eliminate repeat measurements, 
regardless of cocktail type and vial. 
Add to this Packard's unique SpectraBaseTMsample data 
processor with live spectrum display and postrun DPM 
calculation. You never have to recount samples even if you 
used the wrong counting conditions. 
Go beyond ordinary calibration. With Enhanced Instrument 
Performance Assessment, another Tri-Carb exclusive, the 
2500TR automatically calibrates itself, monitors counting 
performance, and even corrects for degrading performance 
due to component aging. Accurate results are assured today 
and for years to come. 
Use the powerful IBM@PS/2 30-286 or Compaq 386s 
computer off-line with your personal software, 
and not miss a count. Or, automatically 
process multiuser count data completely 
unattended. The flexibility is 
unequalled! And, with the 
2500TR's new and unique 
"Smart" windows, protocol 
setup is always a snap. 
With Tri-Carb LSC from Packard 
you'll no longer limit your 4 
experimental design or com-
promise your counting results. 

So why wait? 
Ask for the 
2500TR by name. I' 





The Tumor Vlrus Ep~dem~ology Repos~tory 
(TVER) contalns sera and other b~olog~cal 
samples from more than 13,000 patlents and 
controls obta~ned In 12 d~fferent countries 
The TVER was establ~shed pr~mar~ly to 
support collaborat~ve research on the role of 
Epste~n-Barr vlrus (EBV) In Burkltt's 
lymphoma nasopharyngeal carclnoma, and 
related d~seases 

The TVER IS able to adjust ~ t s  collect~onto 
fac~l~tatethe development of new 
collaboratlve studies In addition, some 
samples are avallable for reagents and lnde- 
pendent research The most extenslve col- 
lections are serum samples from patlents 
with Burkitt s lymphoma (sera from more 
than 1.000 pat~ents) 

Contact: Dr Paul H Lev~ne 
Environmental Ep~demlology 

Branch, DCE, NCI, NIH 
Executive Plaza North, Room 434 
Bethesda, MD 20892 
(301) 496-81 15 

Cost: 	 Free to Collaborat~ng Invest~gators; 
Others Dependent on Processing 

Time 

The Natlonal Cancer lnstltute has ava~lable 
the An~mal Morb~d~tylMortal~ty Survey of 
Colleges of Veter~nary Medlclne In North 
Amerlca (also known as the Veter~nary 
Medlcal Data Program) Th~s unlque reglstry 
of veterlnary medical lnformatlon represents 
patlent data on anmals seen at collaboratlng 
veterlnary teach~ng facl l~t~es 3 mllllon hospltal 
eplsodes have been abstracted and com 
puter~zed In a standard~zed record format 
Dlsease ~nformat~on IS coded uslng the scheme 
of the Standard Nomenclature of Veter~nary 
D~seaseand Operat~ons The computer tapes 
w ~ l l  be made avallable upon request 

Contact: Dr Howard M Hayes 
Envlronmental Ep~demlology 

Branch 
Ep~dem~ologyand B~ostatlst~cs 

Program 
D ~ v ~ s ~ o nof Cancer Et~ology 
Execut~ve Plaza North Room 443 
Bethesda MD 20892 
(301) 496 1691 

Cost: lnqulre 

NCl's Chemical Carcinogenesis Research 
Information System (CCRIS) 1s available 
online through the National Llbrary of 
Medicine's Toxicology Data Network 
(TOXNET) system. Through an interagency 
agreement between NCI and NLM, the CCRlS 
database has been built and will be 
ma~ntalned and updated as one of TOXNET's 
sponsored databases In the broad areas of 
chem~stry, tox~cology, and hazardous waste 
information The CCRlS database contalns 
evaluated data and lnformat~on on 
carclnogens, mutagens, tumor promoters, co- 
carclnogens, metabol~tes of carclnogens and 
carcinogen ~nh~bltorsderlved from published 
revlew articles, on-going current awareness 
survey of prlmary Ilterature. NCIINTP's short- 
and long-term b~oassay studies, the IARC 

The Natlonal lnst~tute of Allergy and Infec- 
tlous Dlseases and the Nat~onal Cancer 
lnstltute have developed a repository of 
b~olog~calspeclmens from homosexual men 
The speclmens were collected through 
contracts wlth flve major U S unlversltles for 
stud~es o' the natural hlstory of acqulred Im- 
mune deflclency syndrome (AIDS) 

lnformat~onabout apply~ng for collaborat~ve use 
of these speclmens 1s avallable from the 
NlAlD Project Off~cer or the NCI Co-Project 
Offlcer 

Contact: Ch~ef Epldemlology Branch 
AIDS Program 

Natlonal lnst~tute of Allergy and 
Infectlous Dlseases 

CDC Bldg Room 240 
Natlonal lnsttutes of Health 
Bethesda MD 20892 

or to 	 Dr G lrls Obrams 
Extramural Programs Branch EBP 
Dlvlslon of Cancer Et~ology NCI 
Executlve Plaza North Room 535 
Bethesda MD 20892 

The Epidemiology and Biostatistlcs Program 
of the Nat~onal Cancer lnst~tute has 
developed the Observed versus Expected 
(OIE) software system wh~ch  calculates (1) 
the number of observed events (e.g cancer 
cases or deaths) In a study group at r~sk,  (2) 
the number of expected events in a study 
group based on the rate of occurrence in 
some standard or referent population: (3) the 
ratio of observed to expected events, and (4) 
the s~gnificance of this ratio The system is 
user friendly and capable of executing a 
serles of calculations by different var~ables 
such as age, time group, date of exposure. 
age at date of exposure, duration of 
exposure, year relative to entry and cause of 
event. The OiE System provides tables by 
race, sex and user defined var~ables, allows 
user defined latency intervals and accepts 
standard or user prepared rates. OIE 1s 
written in COBOL and 1s exportable to most 
mainframes. 

Monographs on the Evaluation of 
Carc~nogen~cRisk of Chemicals to Man, and 
special studles and reports 

Contact: Dr. Thomas P Cameron 
Offlce of the Director 
Division of Cancer Etiology 
National Cancer Institute 
Executlve Plaza North, Room 712 
Bethesda. MD 20892 
(301) 496-1 625 

Cost: lnqulre 

The Speclal Ass~stant for Envlronmental 
Cancer, Off~ce of the D~rector, announces the 
avallab~l~tyof a limited number of coples of 
the following publ~cations,which have been 

Human f~broblast cultures from lndlvlduals at 
h ~ g hr~skof cancer members of cancer-prone 
famllles and normal fam~ly members are 
ava~lable Collect~on IS hlstor~cal wlth 
unknown vlab~llty Catalogue unava~lable 
lnformat~on requests should Include potent~al 
use of cultures 

Contact: Ch~ef Famlly Studles Sectlon, 
EEB DCE NCI NIH 

Executlve Plaza North Room 439 
Bethesda 	MD 20892 
(301) 496 4375 

Cost: 	 Free to collaboratlng lnvestlgators 
Others $70lcell llne 

Contact: Ruth Wolfson 
Epldem~olociv and Blostat~stlcs 

program-. 
Div~slon of Cancer Etiology, NCI 
Executive Plaza North, Room 531 
Bethesda. MD 20892 

Cost: 	 Free to investigators Interested in 
epidemiologic research 

prepared under contract to NCI: 

Survey of Compounds Which Have Been 

Tested for Carcinogenic Activity, PHS-149, 

volumes for 1976-1 977. 1979-1 980, 

1981-1 982, 1983-1 984, 1985-1 986. and new 

Cumulative Indices through 1986 


Contact: 	Ms 1.C Blackwood 
Office of the Director 
Dlvision of Cancer Etiology 
National Cancer Institute 
Execut~ve Plaza North. Room 71 2 
Bethesda. MD 20892 
(301) 496-1 625 

Cost: 	 Free to investigators interested In 
environmental cancer 
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At Bachem, we believe our customersshouldn't than 
nave to pay high prices in order to get lughquality synthetic peptides,recombinant growth factors, and 
products. synthetic intermediates.Hundredsof new produd 

. That's why in the new Bachem catalogyou1 Thousandsof reduced prices. 
w c - $ ~ ~ h dpeptides of the absolute highest quality at tho So call now for 
-,,":,:"$"- . I .?5.&solutelowest prices. Bachem 1989-1990 

3132 Kcahiwa Street. 
T ~ , C A w Y l 5  



WILL AMERICANS BE 
SCIENTIFICALLY LITERATE 
BEFORE COMET HALLEY 
RETURNS IN 2061? 

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, 
and technology. 

They consist of an integrated report, 
Science for All Americans (AAAS order no. 
89-OlS), by the National Council on Sci- 
ence and Technology Education, and 
reports by five independent panels: 
Biological and Health Sciences (#89-02S), 
Mathematics (#89-03S), Physical and 
Information Sciences and Engineering 
(#89-04S), Social and Behavioral Sciences 
(#89-05S), and Technology (#89-06s). 

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

Prices: Science for All Americans: $14.50 
(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. 89-12X): 
$35 (AAAS members, $28), 10-49 sets 
$18, 50 or more $15.50. (For shipments to 
California, add 6% sales tax.) 

PROJECT 2061 
American Association for the 
Advancement of Science 

POSTER YOUR WALLS WITH !WIENCE 

SCIENCE cover posters are once again available. These beautiful, full-color reproductions are 
suitable for framing, and the sturdy mailing tube keeps them crease-free during shipment. 

Only $7.95, U.S. postage paid. 
MARK quantity in box. 

X01 LOCOMOTIVE IN CHINA X07 BYRD GLACIER, ANTARCTICA 
9 Rbruar/ 1979 (18 x 24) 28 November 1986 (18 x 24) 

X02 LIGHTNING OVER ST. LOUIS X08 COMBINATION OF SPACE 
27 July 1979 (20 x 28) COVERS IN SCROLL FORMAT 

1 June l979,23 November 1979, 
X03 CHEETAH AND CUB 10 April 1981 (12 x 37) 

29 July 1983 (20 x 28) 
X09 MOONS OF URANUS 

X04 SNOWSHOE HARE 9 September 1988 (18 x 24) 
2 December 1983 (20 x 28) 

t10  CATERPILURNOU ARE WHAT 
X05 CATHEDRAL WINDOWDNA YOU EAT 

MOLECULE 3 Februaly 1989 (18 x 24) 
23 December 1983 (20 x 28) 

tl 1 ATMOSPHERIC LAYERING ON 
X06 NEURONS IN MOTOR CORTEX MTH'SEDGE 

26September1986(18~24) 10 February 1989 (18 x 24) 

t Total number ordered O $7.95 Name 
$ Subtotal Address 
$ For shipment to California, add 

applicable sales tax. 

Check enclosed Please charge my: 
Mastercard Visa 

Waldorf, MD 20604 

"Happy the mart who could 
1 1  J 

search out the causes of  things." 

I Custom svnthesized DNA 
0.2 umole scale: $5 per bise plus $25 set-up per sequence. 

Economical prices for purification, larger scales, modified bases. 
Stock primers and linkers at $50 for 1 OD,,, 
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At Synthecdl, 

bk Foresaw the Need ... 
and Responded 

Introducing 

SQLIGOS 
Anti-Sense DNA 


for Experimentation in Living Cells 


FOR A BIBLIOGRAPHY ON S-OLIGOS, OR INFORMATION ON 

OUR OTHER 0LIC;ONUCI EOTIDE PRODUCTS, PLEASC CAI 1 


FAX301-869-7455 301-977-5079 
R 

CORY 

2000 Caither Road, Roc-kville, MD 20850 USA 
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I RECEPTOR LIGANDS 

I I
ION CHANNEL MODULATORS 


I NEUROTRANSMITTERS I
I DRUC METABOLITES 

I I
EXCITATORY AMINO ACIDS 


ENZYME INHIBITORS 


I NEUROTOXINS I
I DRUC REFERENCE STANDARDS 
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Accurate to 0.1 O C  


Flexible probes, .009" dia. 


Needle probes, .013" dia. (29ga) 


Response as fast as .005 seconds 


These quallty sensors with guaranteed accuracy 
can be used with any type "T" thermocouple read-
out. We also make larger probes for cl~nicaland 
laboratory use and, ~fyou have an unusual appllca-
tlon, we can quote on custom sensors In any 
quantity. Call or write for free brochure on our 
probes and dlgltal thermometers. 

--IrLI---- I - --l t L I-- ------- -m-
I- -- I -I-.I- -- m 

Circle No. 19 on Readers' Service Card 

1 Computerizes your REFERENCES 
and prepares your BIBLIOGRAPHIES 
O Maintains a data base of references 
ii Searches for any combination of authors, years 

of publication, reference title, publication title, 
keywords or abstract 

C1 Formats bibliographies exactly as you want them 
n Reads your paper, inserts citations into the paper, 

and prepares a bibliography of the references 
cited (optional) 

iI 	Downloads references from MedLine data bases 
such as NLM, BRS and DIALOG (optional) 

I 	IBM PC/XTIAT. MS-DOS. CP/M 80 . . . $1950° 1 
VAX/VMS (native mode) . . . . . . . . . . . . 

ANY 

'15°0 MANUAL $ZOO0mAANNuYAl. 8 DEMO 

322 Prospect Ave., Hartford, CT 06106 
(203) 247-8500 

I 	 Connect~cutr e s ~ d e n t sadd 7'/,00 sales tax I 
Circle No. 26 on Readers' Service Card 

~~dgonrotating 	 tipplunger dimin& 

or remote injection. Supplied with I00 8" glass 
capillaries sufficient for preparing 200 tips. 

Catalog #3-00-510-X -$170.00. 

DRUMMOND 
SCIENTIFIC COMPANY 
500 Parkway, Box 700, Broomall, PA 19008 
1-800/523-7480, In PA 1-215/353-0200 
FAX: 1-215/353-6204 
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Brain Structure, Learning, and 
Memory 
Edited by Joel L. Davis and Robert W. 
Newburgh, Office of ~YaoalResearch, 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 

http:$170.00


STN International is an online information network, STN International, Marketing, Dept. 30589, P.O. 
designed, developed, and run by people who Box 02228, Columbus, OH 43202, Phone 
need and use scientific and technical data. On 800-848-6538. 
STN, you can save valuable rerearch time by ac- STN International is in North Amsrica by 
c d n g  more than 70 databass through Your Per- Chemical Abstmck Service, a division of the 
sonal computer and modem. American Chemical Societv: in Euro~e. bv FIZ 
To receive a FREE set of STN posters and more Karlsruhe; and in ~ a ~ a n , &  JICST, h e  Jaban Infor- 
information about STN International, write or call: mation Center of Science and Technology. 
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Goldman's book is divided about equally 
between the governing principles set forth 
in the U.N.-sponsored space law treaties and 
U.S. domestic legislation and administrative 
regulations, respectively. Goldman has little 
enough use for the former, especially the 
largely unratified Moon Treaty (1979), 
whose deference to the views of non-space-
using states draws his ire and fire repeatedly 
and comes to symbolize, for him, the cnd of 
the era when space law was largely interna-
tional law. He is on more congc~iialterms 
with U.S. law and administrative practice. 
Consequently, the half of his primer that 
deals with these subjects is less spicy but at 
the same time probably a surer guide for the 
otherwise uninitiated. 

If Vereshchetin et alii reprcscnt the old 
and Goldman the new guard of space law-
yers, Reynolds and Merges, mroyoung law-
yers recently turned law professors, are 
among the discerning few who actively seek 
to span the generations. Outev Space is de-
signed for students, principally but by no 
means exclusively law students. It is in the 
nature of what the academic community 
insists upon calling a "casebook," though 
there are scarcely any cases in it and nothing 
but a11 anachronistic tradition is lost by 
calling it a "coursebook" instead. It consists 
chiefly of excerpts from articles, books, and 
miscellaneous reports, organized economi-
cally into sections on the development of 
space law, non-industry-specific problems 
(such as space-related trade issues), and in-
dustry-specificproblems (such as those asso-
ciated with remote sensing). Unlike Gold-
man, who also sees his book as suitable for 
use in the classroom but who stints on 
viewpoints other than his own, Reynolds 
and Merges afford students a range of in-
formed thinking on just about every issue. 
Clearly by design, and again unlike Gold-
man's, their book sacrifices something in the 
way of details in the interest of getting 
students to focus instead upon issues of 
transcendent importance. 

One wonders if their work will fulfill the 
authors' hopes that it will be used as an 
introductory text by busy practitioners. 
There is little reason to doubt, however, that 
it will shortly become the standard introduc-
tion in law school courses (or mini-courses) 
on space law, if not in its present edition 
then in subsequent ones. That one can speak 
so casually about subsequent editions of an 
introductory text dealing with space law is 
evidence enough that interest in the subject 
is no longer confined to a small circle of avid 
devotees. 

EDWARDGORDON 
Albany Latu School, 

Union Univevsity, 
Albany, NY 12208 
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Jean Grove's book by this name doesn't 
offer exact temporal or spatial definitions, 
but it does synthesize much of what is 
known about the cold "neoglacial" periods 
of the past 10,000 years. Grove concentrates 
on the most recent, and perhaps most pro- 
nounced, period of apparent climatic cool- 
ing and describes in detail the chronologies 
of glacial advance and retreat that are avail- 
able from around the world. She sets an 
inspiring precedent for studies of past global 
changes by weaving her perspective as a 
historian with that of glaciologists, geolo- 
gists, and climatologists. She presents a 
number of engrossing historical accounts, 
clearly illustrating how useful these records 
can be. She hints at the wealth of long 
historical accounts that mav somedav be 
available from East Asia. 

Grove's book adopts the classic Little-Ice- 
Age view of past climatic change, focusing 
on glacial activity and records of tempera- 
ture change. This view must be extended, 
however, to tap the large number of contin- 
uous non-glaciological paleoclimate records 
that exist from around the world. Global 
reconstructions of climate change need to be 
built from as many climatic variables as can 
be mapped. Many workers have jumped to 
claim that periods of glacial advance were 

Mary Vaux at the foot of the Uecillewaet glacier in Canada, 17 August 1899. In 1887, "George Vaux, a 
leading Quaker businessman from Philadelphia who was also a dedicated mineralogist and supporter of 
the Philadelphia Academy of Sciences, visited the Rockies with his three children, William, George and 
Mary. . . . When the Vaux returned in 1894 and noticed that the glacier front had retreated they 
realized the value of their 1887 photographs and became so interested in the study of glaciers that they 
initiated the first measurement of glacier front positions in Canada." [Courtesy of the Whyte Museum 
of the Canadian Rockies. From The Little Ice Age] 

globally synchronous during the past Grove provides a solid summary of the 
10,000 years. Grove correctly urges caution, most likely causes of decade- to century-scale 
but seems to support the idea of synchrone- environmental change, but in doing so 
ity. Cold (or wa.rm) events need not be makes it all too apparent that we lack the 
global to be of concern and interest. insight to predict such changes. The time 
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