


The data proves it. And, you 
can achieve enhanced micro- 
se uencing and autoconversion % wit our latest System 890M Se- 
quencer or with youi Model 
890C and a performance up- 
grade kit. 
Cytochrome C - 200 Picomole 
Performance 

From a loaded sample of 200 
picomobs, a 94% average repet- 
itive yield was achieved with an 
intercept sensitivity of 118 pico- 
moles. 

1 500/ Average Repetitive Yield = 94.04% 

fl-Endorphin - The Coqnplete 
Sequence 

Sequencing a peptide is a 
good measure of performance. 
Using fl-endorphin, an average 
repetitive yield of 95% was at- 
tained. All 31 residues were 
clearly identified. 

1 . m  - 
Average Repet~t~veYleld = 95 5% 
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Cycle X 

In-kine Autoconvetsion 
With Beckman sequencers, 

conversion takes place in indi- 
vidual tubes in the fraction col- 
lector, not in an intekmediate or 
common vessel. There is no ex- 
traction, no additional solvent 
and no loss of PTH amino acids. 
And, particularly important, 
there is virtually no chance of 
cross-contamination. HPLC 
traces show the quality of the 
resulting derivatives. 

it's a new instrument you need, 
System 890M comes equipped 
with all the up-to-date micro- 
,sequencing, autoconversion and 
software features. 

Either way, you can sequence 
pe tides and proteins economi- 
c a f  y with reduced chemical con- 
sumption and lower operating 
costs. There's even System 
890M+: the Sequencer plus a 
matched HPLC detection sys- 
tem priced just a little more than 

Cycle 21 Alanine 
w - 

m 54.4 picomoles* 
0 
0 

4 

The Proof is In the Data 
Detailed applications and  

product data are available now 
from your local Beckman Repre- 
sentative, or by writing us: Beck- 
man Instruments, S inco Divi- 
sion, 1050 Page Mill 'k oad, Palo 
Alto, California.94304 U.S.A. 
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bedis  with a 
service you 
didn't know 

about. 
That's where 
our technical 

can help. 

@ New England Nuclear' 

There's always a possibility that 
something you're doing could be 
accomplished faster, or better, 
or more efficiently if you had the 
needed information. 
Often enough your NEN representa- 
tive has that information-whether 
it be a new method, a better prod- 
uct, or one of NEN's extra services. 
Just ask. The answer will come 
from solid training and experience. 
More detailed technical answers are 
quickly available, too. Our represent- 
ative will see that the question is 
handled by the most appropriate of 
several sources at NEN, such as our 
Whnical Services Group, who spe 
cialize in customer assistance. 
But first talk with the person who 
represents it all. A good idea may 
be only a conversation away 
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Lower part of the Western Cwm of 
Mount Everest showing part of Nuptse 
(background) and crevassed glacier 
with climbers (foreground). This was 
part of the route used by the 1981 
American Medical Research Expedi- 
tion to Everest; more than 2 tons of 
equipment passed through this region 
en route to the main laboratory camp at 
an altitude of 6300 meters. During the 
expedition, the first physiological mea- 
surements on man were made on the 
summit (altitude, 8848 meters). See 
page 784. [Photograph by Jeff Lowe, 
Latok Mountain Gear, Lyons, Colora- 
do 80540] 



in a convenient des 

for mainframe operation. 

The StatCat programs feature: 
Data Description 
Data in Groups 
Plots and Histograms 
Frequency Tables 
Missing Values 

and Covariance Nonparametric Analysis Survival Analysis Time Series 

As the acknowledged leader in statistical methodology, BMDP has become the standard by which 
others measure their performance. BMDP provides the widest range of statistical approaches required to 
effectively analyze your research data. Research groups in all aspects of educatio 
business rely on BMDP to validate, analyze, and manage their collected data. 

Human engineering plays an important role in the integration of BMDP with our d 
output manager supports interactive use of BMDP Software. Entire session input and output may be 
viewed through horizontal and vertical scrolling on the screen. Data may easily be moved between the 
StatCat and other computer systems via serial communications or ETHERNET local area networks. 

BMDP Statistical Software is available for StatCat Installation One Time Setup Fee $ 500.* 
on a leasehold basis only. All license fees are annually 10 BMDP Programs 500.' 
renewable, and there is a ten (10) program minimum. First Year $1,000. 
Annual Renewal Rate $50 /program (M~nimum of 10 Programs) 
Special rates are available for governme rganizations, as cadernic rates. 

L 



SYS;TFM SOFTWARE 
~ ~ e r a t i g ~ ~ ~ s t e r n s  with UNIX" System Ill Enchancements. 

nguages: FORTRAN, C, PASCAL, ASSEMBLER, BASIC. 
Screen Editor, Session Manager, Terminal Emulation 

-- 
ovYt/Nonpl -. 
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INTRODUCING 

THE INGENIOUS NEW DISPOSABLE 
MICROCONCENTRATOR 

1. Fast 2. Simple 
P~pette your 1 - 2ml sample Then invert the top half You get high recovery. Desalting or 

into the top reservoir and spin in and spin again briefly. That br~ngs buffer exchanga is performed in the san 
a centrifuge. That concentrates your retentate out where you Centricon simul~wously with concen- 
the sample down to 25 - 4 0 ~ 1  want it - perfectly accessible tration. And all with no special equipmer 

in less than one hour-with no in the cone-shaped cup. no awkward procedures, no cleanup. 
danger of spinning to dryness. Centricon is disposable. 

Centricon is ideal for concentrating s m  
biological sampks containing proteins, 

peptides, nucleic acids, viruses, bacteric 
and other macm$oktcufar solutions. 

Send for the complete story 
on this unique ww timesaver. Or call 

Technical Service: 800-343-1397. 

m-: " -7 
'I 

- 
"2 i 

Patent Pend~ng 
Scient~fic Systems Div~sion Cherry Hill Drive. Danvers. MA 01923 

To order call: 800-343-0696 (In MA and international:617-777-4550) 

Visit Amicon at ASM Booth 126-128 and 
FASEB Booth A42-A46. 
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I \ A ' w + s ~  Sr-Jtyce 
/inator's new 44 cubic foot cabinet is never 
ty of wasting valuable lab space. And it wor 
ck aisles either. The reason IS simple. We gal 
new UC-48MTS-CH sliding doors. So it's not 

{ compact, but doesn't toke up any more 
ce with the doors open than it does with 

irrem shut. Plus, a special latch keeps the doors 
from sliding closed during use. 

blo? 
the 
on11 
spa 
'LA. 

lkic cabinet will never be guilty of s l o w l l ~ ~  ~ U U  

vn. Vapor-proof duplex receptacles are right 
?re they should be inside the cabinet. Acces: 
tholes for optional recorders and other 
lipment are conveniently placed. Its heavy 
q shelves ore easily adjustable, and bright 
rescent lighting makes contents easy to see. 
polemasts are standard, plus you can ordel 

a portholes, receptacles, shelves and 
smasts. 

I, l lJ 

dov 
whc 
Par 
ea L 
dub 
flu0 
The 
extr 

'\! 0 
Anc 

P .  

"~frmoc 
lther thin! 
s wide temperarure varrarlon mom a pre-ser 
. An extra thick layer of foam insulation keeps 
lergy efficient and temperature consistent. 
I like all Kelvinator Chromatography units, the 
)rs are tempered thermopane glass for added 
llation and superior visibility. 

~ C ' W ~ P  
3 the nev 

I Loss 
v Kelvinaf . .. ,or won't be guilty 

01, I 
4" c 
it el 
And 
r l n r  

Kelvinator's Five Year Compressor Warranty 
Program' and worldwide service network. One 

,6 more reason why.. . Kelvinator is the most 
- ,  - -~ .uja/  ror rull rexr of specified brand of refrigeration worldwide. 

'Warranty 
n r  R f l  

: see terr -- .- . 
ston 

subier 
dard warranty specificatior 
:t to chanae with( - 

Ask to see the complete catal 
and addlttonal lnformatlon 
Just wrtte CHROMATOGRAPHY, 
c o Kelvtnator Commerctal Prc 
Or call TOLL FREE 1-800-558-76 

J - F 

UCTS corv 
MOST SPECIFIED I 

-, MANITOWOC, WlSCC 

i L  PROD 

3F REFRIGE!?ATION, WORLDWIDE. 
'0 ONE OF THE WHITE CONSOLIDATED IP 

24 I I [ { K t  4 K l  1'4x4 Clrcle No 131 on Readers' Sew~ce Card 





9th AAAS R& D Colloquium 
Washington, D. C. 
29 & 30 March 1984 

Advance 
Registration 
Form (S3) 

Thursday & Friday, 29 & 30 March, at The Shoreham Hotel, 2500 Calvert St.,  N.W., Washington, D.C. 

Registrant's Name 
(last name) (first name and ~ n ~ t ~ a l )  

Mailing Address 
(street and number) 

(city) (state and zip) (telephone number) 

Please check here if you need special services due to handicap. We will contact you prior to the meeting. 

Enclosed is a check, purchase order, or credit card information (see below) for: 
$ 1  25 Full Registration (sessions, three meals, three publications) 
$ 90 Partial Registration (sessions, three publications) 
$ 45 Student Registration (sessions, three publications; full-time graduate and undergraduate students only) 

Separate Meal Tickets: Lunches, $17.50 each; Breakfast, $5. No refund for meals after 26 March. 

Lunch on Thursday, 29th Continental Breakfast on Friday, 30th Lunch on Friday, 30th 

Packets will be mailed to preregistrants on 16 March. Registrations received after 16 March will be held at the AAAS 
Registration Desk at The Shoreham Hotel. All registrants will receive AAAS Report IX:  Research and Development, FY 
I985 at or before the Colloquium, published Proceedings following the meeting, and a supplementary report, 
Congressional Action on R&D in the FY I985 Budget, in the fall. 

Charge to my VISA or MASTERCARD Number Expires 

Cardholder's signature 

Return both top & bottom forms (full page) to the following address: 
AAAS Meetings R&D, 1515 Massachusetts Ave., N. K, Washitrgton, D.C. 20005 

Shoreham Hotel Reservation- AAAS Colloquium (29 & 30 March 1984) 
(Reservations received after 28 February cannot be guaranteed) 

Names and Addresses of All Occupants of Room: 

Name Name 

Address Address 

City - State- Zip City - State- Zip 

It~om: -Single ($78*) -Double ($94*) -Twin ($94*) 

Arrival: Date Time 

Departure: Date Time 

(*Plus 10% D. C, sales tax and $1 occupancy tax.) 

Be sure to list definite arrival and departure date and 
time. Hotel reservations will be held only until 6 
p.m. unless otherwise specified. Check-out time is 
1:OOp.m. 

Please indicate any special 
housing needs due to handicap 

Enclose separate check, made out to The Shoreham Hotel, for first night's room deposit or indicate major credit card 
number: 

Credit Card Name Number Expires 

Cardholder's signature 

24 FEBRUARY 1984 75 1 
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A single contaminating cell can turn a whole culture into a 
issue of lies ... man turns into mouse ... dog turns into man. Don't cell youme# short. 

Until now, running quality control on cell lines has been Call us at 800-255-3232 to 
ime consuming and expensive. Karyotyping requires an discuss your particular 
?xpert working several days with costly equipment to render cell quality control. Or, 
5 somewhat subjective judgement of cell purity. write for literature and a 1 
Vow you can monitor cell contamination quickly, surely, journal reprint pack. 
'nexpensively with Corning's new AuthentiKitT" System. Corning Medical and Scientific, 333 Con 

East Walpole, MA 02032. Simple isoenzyme electrophoresis gives you a definitive, 
iardcopy answer in three hours in eight simple steps learned 
?asily even by those not familiar with electrophoresis ... for The Most Trusted Took Of Science 
nuch less than the cost of a typical karyotyping. CORNING All you need is simple, routine equipment and one of our 
tits to authenticate four cell lines. 
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DON'T WASTE YOUR MONEY 
ON AWORICSTATION 
DATA ACQUISITION SYSTEM. 

capable systems, all from fine makers. 
But we also think you'll find this: there is really 

only one system likely to meet, and perhaps exceed, 
your own personal standards for accuracy, flexibility, 
performance and power. And do so for a bottom line 
investment that is truly easy to justify. 

That system is the Keithley DAS Series 500 for the 
IBM PC and Apple I1 families of microcomputers. 

To begin with, even a basic Series 500 configura- 
tion, like the one shown in the chart, comes out of its 
carton with enough power and capacity for most lab 
and test bench applications. So you needn't trade up 
to more expensive options to get basic capabilities. 

And because the Series 500 is completely modular, 
you can start out with just the capacity you need. 
Then choose from our comprehensive library of plug- 
in function cards to instantly reconfigure your system 
for the most demanding applications-with up to 
272 channels of discrete analog input, 50 channels of 
analog output, 160 channels of digital 110, and ACiDC 
device control. With direct transducer connection 
and signal conditioning for each individual channel. 

It's also the only system equipped with Soft500, 
the integrated measurement and control software 
that proves once and for all that easy doesn't have to 
mean simple. 

Soft500 gives first time users the accessibility and 
friendliness they need to get excellent results the first 
time out. Yet it also provides experienced users with 
the depth and extended facilities needed for complex 
applications. Including unique features such as 
foreground/background architecture, powerful screen 
graphics and statistical analyses. Plus, automatic con- 
version of binary data to familiar engineering units. 

In all, you'll find the features you need to make the 
Series 500 increasingly productive through years of 
new and more demanding applications. 

i 0.035%Absolute 
System Accuracy / Yes + $ 1 1 0 0 ( 4 ) + $ 1 1 0 0 ~ 4 ) /  No 1 Yes(5) 
30 kHzSampling I Yes@) 1 No 1 Yes('] I Yes 1 No 

' Htgh Proqramahle ipced Ranger 
. . -- - - - . - -- Ye , Yo YJ Ye j Yo 

Olher110 - 

I c l  DalaAcquisitionBASIC Yes No 
~ g r o u n d i B a c k g r o u n d  1 Yes 1 No I Yes(l4) 1 Yes(l4) 1 No 1 
I DataAnalys~s / Yes No No I No 1 No 1 

1. System520. 2. 16 channelsof8725 32 channelcard. 3. 51640AID card plus 16channelsof858020 channel 
card. 4. .rO.O03%accuracv 63 200Hz. 5. ~0.006%accuracv (ir 40 Hz. 6. Aoole svstem 27 kHz.IBM 
r\.scm 31 Iktlz - 2Ck k~1opl1sn.eltllh.c . 53815 5 1 chacne.iro.nj-\61:hacr.:.carj v 5chlnne.r 
i:om j-!Olchlnnel cara 10 5 :h.r.ne.> i:dm S10002 ch.r.ne. :ara I I Ibchannels sij350 32 chdnr .  
: a r ~  I1 P:ICC~.O~J In 16char.ne.ra.k , 55!O~lcsl.iCsu'pul re.ai, ', $22 13 1;surch.r.nel~ lij!!! 

Bchannelcard. 14. orother multi-raskingsrructure 

Naturally, we'd like to suggest the Series 500 as the 
wisest choice in workstation data acquisition. But we 
also believe that as you compare and examine the 
facts, the Series 500 will eventually suggest itself. 

For complete information on the Keithley DAS 
Series 500 workstation data acquisition system, call 
us toll-free at 1-800-552-1115. In Massachusetts call 
(617) 423-7691. Or write to us at Keithley DAS, 
349 Congress Street, Boston, Massachusetts 02210. 

SERIES 500  

Circle No. 197 on Readers' Service Card 
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Queue CO, incubatc ~r controllc 
atmospheres. Our puicnted cell C ~ ~ L U I  r: a y ~ r e r n  
gives you greaterfrexibility and the mo 
repeatable gas control you can buy. 

rkable n 
- :* 

ew incul 
- - - -_ I -  

We've designed a rema oator WI -.- - 
gas controller so simplt. I L  ricvcr riccus to be cali- 
brated. So unique. it's patented. You can now 
create accurate environmental models in vitro to 
simulate the in vivo specificity of cell cultures. 

Learn why we're changing the way investigators 
think about C02 incubators. Call Queue at 304- 
464-5400 for a literature portfolio. 

more you know about C02 
rrrcrlbator~, the better we look. 

- - 
0 Queue S 

- - 
ptms. Inc. 1 

- 
983 'US. 

- 
Potent No 43 

single and dual chamber water 
jacketed models utilize the RG3 Gas 
Control System* for conventional 
air/C02 control or multiple gas 
mixtures. 

Makers of Ultra-low Freezers, Fermenrors, 
C02 Incubators and Olbital Shakers. 
Queue Systems Inc Box 19M Parkersburg. W 2 M M  USA 
Queue Svstems lnternol~onol Telex 869424 Queue PKB 
Telephone 304-464-5400 - 
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Announcing. . . 
Methods of 
Enzymatic Analysis 
Third Edition in 10 Volumes 
H.U. Bergmeyer, ed. 
Methods d Enzymatic Analysis appeared for the first time 
in 1962 as a one-volume treatise in German. Several up- 
dated and improved editions in English and German have 
been published since then and have made this the inter- 
national standard work in its field. The long-awaited thlrd 
English edition is now In preparation. New applicat~ons, 
refinements and extensions d enzymatic analysis that have 
been developed in the last few years, more than justify the 
complete revision. Vol. 1, Fundamentals, Vol. II, Samples, 
Reagents, Assessment of Results, and Vol. Ill, 
Oxidoreductases, Transferases are published. Subscr~p- 
tion information and a sample chapter are available upon 
request. 

For more information: 

Verlag Chemie GmbH 
P.0. Box 126011280 
D-6940 Weinheim 
Federal Republic of Germany 

Biotechnology 
A Comprehensive Treatise 
in 8 Volumes 
H.J. Rehm and G. Reed, eds. 
Biotechnology prov~des a revlew of the science and 
technology of usinq mlcroorqanlsms and of the chemlcal 
reactionsthey peiform.  oreo over, it gives a complete 
description and a critical assessment of their industrial a p  
pl~cat~ons It 1s meant to serve as the standard reference 
work for anyone worklng In thls fleid and In the many related 
areas Biotechnology wlii also form a rel~able and up-to- 
date source for the teachlng of lndustrlal 
Volume 1, Microbial Fundamentals, and 
Volume 3, Biomass, Microorganisms For 
Special Applications, Microbial Products 
1, Energy From Renewable Resources are 
published. Subscr~pt~on lnformat~on and a 
sample chapter are ava~lable 

For the North and South Arner~can continents - 
Verlag Chemie International, Inc. 
303 N.W. 12th Avenue 
Deerfleld Beach, Florida 33441 

Announcing two new journals. . . 

Noninvasive Medical Imaging 
- An International Journal 
This journal was created for 3 purposes: to focus on the 
advances of the 5 major noninvasive imaging modalities: 
computed tomography, digital radiography, nuclear 
magnetic resonance, nuclear medicine, and ultrasound; 
to alert the physician, via the development of imaging pro- 
tocols, to the most efficient and cost-effective sequences 
of noninvasive imaging modalities to be used in the evalua- 
tion of disease; and to inform the physician of the major 
socioeconomic changes occurring almost daily in the prac- 
tlce of medicine. To achieve these purposes, the journal 
is divided into 5 major editorial sections. 4 of the sections 
are devoted to the noninvasive imaging modalities: com- 
puted toography and ultrasound, digital radiography, 
nuclear medicine and nuclear magnetic resonance. The 
5th journal section, Socioeconomics, will concentrate on 
important socioeconomic issues in medicine generally, and 
in particular, medical imaging. Articles in this section will 
discuss the ways in which changes take place in our health 
care delivery system today, or anticipated in the future, will 
affect patient care and the use of imaging modalities. 
Published quarterly. 

Microcirculation, Endothelium 
and Lymphatics 
This is a refereed journal for the rapid communication of 
new and significant data pertaining to human and animal 
studies on the microcirculation, endothelium and lym- 
phatics in health and disease. This Journal is international 
in scope and will publish papers on any topic related to 
microscopic blood vessels in health and disease, including 
basement membranes, vascular smooth muscle cells, form. 
ed elements, endotheiium, lymphatic blood vessels, lymph, 
geometry and rheology. In addition to important, original 
articles, Microcirculation, Endothelium and Lymphatics 
will include mini-reviews, case reports, hypotheses and let- 
ters to the editor. The Journal will be of particular interest 
to cardiovascular physiologists, pharmacologists, mor- 
phologists, pathologists, biophysicists and biochemists; 
contributions from anesthesiologists, endocrinologists, in- 
ternists, obstetricians, neurologists, neurosurgeons, on- 
cologists, dermatologists and surgeons are also welcom- 
ed. (Originally published in 1981 as Microcirculation) 
Publ~shed bimonthly. 

1984. Volume 1, No. 1. 
Burton M. Altura, Editor 

Volume 1, No. 1, January, 1984. Subscription information and 
Larry D. Greenfield, MD, FAMWA, Editor sample copies are available. 
Subscription information and sample issues are now 
available. 

For more information: 

Verlag Chemie GmbH 
PO. Box 126011280 
DS940 Weinheim 
Federal Republic of Germany 

For the North and South American continents: 

Deerfleld Scientific Publishers, Inc. 
303 New. 12th Avenue 
Deerfield Beach, Florida 33441 

Deer f ield 
Scientific 

Publishers 
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More Than a Merger. . . 

an Emerging Technology 
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1 You Only Need One Flow Cytometer 

Exceptional versatility f 
I 

appiications in imrn~noloc_~ 
cell kinetics, microbiology I Wth the ORTHO SPECTRUM Ill and CWFLUOROGRAF II, 

we've designed '"no compromise" flow cytomwrs that 
are optimized to meet the demands of your laboratory. Now, 

you needn't compromise with an instnrnsent that does 
less than you want nor accept unnecessary (and expensive) 

F- 
."Z~.S . 



w 

1 

options designed for somebody else's research. 
For further information about Ortho flow cytometers 
and how they can help your research or clinical 

y o t h o  ~ia~nostic systems I~ 

J Rantan, New Jersey 08869 
investigation, call 800-225-9855 or circle the appropriate Circle NO. 172 on Readers' .%vice Card 

reader service number. 

Compatibility with optimized 
ORTHO-MUNE Monoclonal 
Antibodies and full service 

I technical support to develop 
mv annlicatinns. I 



Bio-Rad's new electro-blot system 
offers unprecedented power, resolu- 
tion, and simplicity of operation. 
The key performers in Ute new system 
are the Trans-Blot@ Cell and Model 
250/2.5 Power Supply. Together, they 
provide a level of perfsrmance previ- 

I cassettes with con- 
venient handks For easy removal. A unique 
gel cassette clamping system diminah3 
slippage, and provides positive contact 
between membrane and gel. 

One-piece molded construction prevents 
leaking and increases strength, assuring , 
many years of use. 

kmwable platinum electrode cards desigrmed 
for easy cleaning. 
Hiah efficiency cooling coil. 

~sQ-w~. 2.5 A* m r  sw~pb 
Constant voltage, continuously adjustabte from 0-250 

volts. 0-2.5 amps. 
'Photo courtesy of W~ll~arn Garrard and Dav~d Gross. 

Unlverslty of Texas Health Sclence Center; Dallas TX 

Capable of supplying power for even the most 
demanding blotting experiments. No other 

supply can provide both high amps and 
volts simultaneously. 

Digital meter, regulated output and L fan cooled. for easy viewing, per- 
formance and reliability. 

Dual outputs wired in par- 
allel allow running of 2 blots 7 simultaneousb 

Overload protected. - Conforms to all relevant safety standards 
7 to protect operator. 

New detection systemsand transfer membranes 
Completing the system, Bio-Rad offers 

No rapid ways to perform lmmun-Blotm non-isotopic 
picogram level detection using affinity purified 
Goat anti-Mouse and Goat anti-Rabbit horseradish 

I Peroxidase conjugates. 
New nylon-based membrane, Zeta-Probe:' for efficient 

Western, Southern and northern electro-blotting. 
All needed reagents, membranes and supplies, as well as 

comprehensive applications data and protocols. 
Contact us for details. 

Bio- Rad Laboratories 
2200 Wright Ave., Richmond, CA 94804 
(415) 234-4130 
Also in Rockville Centre, N)[ Australia, Austria, 
Canada, England, Germany; Italy; Japan, 
The Netherlands and Switzerland. 



3NTINUOUS DOSING, CONVENIENCE, AND RESULTS.. . 
ALZET"OSMOTIC PUMPS DELIVER 

C O N T I N U O U S  DOSING the pump 
to the  rat 
infusion. 
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complement activation 

Illustntian C3, C4, C5 activation in the classical complement cascade: Activated C1 (Cls), which binds to antigenic sites on the cell surface, cleaves C4 by limited 
protealysis to yield C4a which is released to the fluid phase and C4b which binds to the surface of the cell. C4b2a cleaves C3 to yield C3a and C3b. The latter binds to the 
cell surface. Complexes of C4b2a and C3b form a C5 convertase (C4b2a3b) that cleaves C5 to yield C5a, and C5b which binds to the cell surface. 

Direct C3ay C4ay C5a assay 
Increased awareness of the biological and Upjohn Diagnostics' C3a, C4a, and C5a des Arg 
pathological significance of complement Assay Kits offer sensitivity, specificity, accuracy, 
activation brought the need for sensitive reproducibility, and ease of measurement. Never 
techniques for identifying and measuring before has investigation into complement activa- 
activated complement components. tion been so easy. 
There was no sensitive, commercially-available, 
state-of-the-art means of quantitation until these 
radioimmunoassay kits, based upon methods 
pioneered by Hugli and Chenoweth for C3a and 
C5a (1) and by Gorski for C4a (2)' were made 
available by Upjohn Diagnostics. 
These new radioimmunoassay kits now make it 
possible to directly and rapidly quantitate the 
C3a, C4a, and C5a anaphylatoxins generated 
during complement activation. And use of the 
assays permit even minor changes in activation 
of the classical and alternative pathways of the 
complement cascade to be determined with pin- 
point accuracy. 

For full information, write or call: Dept. J, 
Upjohn Diagnostics, Kalamazoo, Michigan 49001; 
6161385-71 11. 
Specific for human and certaln other primate species. For laboratory research 
use only. Not for human or veterinary clinical use. 

(1) Hugll T E and Chenoweth D E "Biologically Active Peptides of COmple- 
menti ~ecliniques and ~1gdfica;lce of C3a and C5a Measurement." 
Laboratory and Research Methods in  Biology and Medicine, (ed. R M 
Nakamura, W R Dita, E S Tucker Ill: Alan R. Liss, Inc, 1980), pp.443-980. 

(2) Gorski J P "Quantitation of Human Complement Fragment C4ai in 
~ h ~ s i d l o ~ i i a l  Fluids by Competitive Inhibition Radioimmunoassay." J. 
Immunol. Methods. (47.1981), pp. 61-73. 

A Division of The Upjohn Company 
(UD83454) November, 1983 

Human Complement des Arg form of C3a, C4a, C5a Radioimmunoassay Kits (129) 
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Millipore filters are the first choice of 
professionals for some very good reasons: 

Quality resulting from up to 25* 
different types of tests during manufacture. 

Choice from over 200 specialized 

Specialists worldwide 
Support in the fieid by 185 Millipore 

Applications S$ecialists worldwide. 
Nobody else offers as many proven 

products or as much technical support as 
Millipore. Nobody. 

For your free copy of the new Millipore 
Filter Selection Wall Chart or for further 
details on Millipore membrane filters, call 
800-225-1380 (in Massachuseits, 
61F275-9200) or write Millipore 
Corporation, Bedford, MA 01730. 
Millipore: don't settle for anything less. 



IBM 7 Sealed-In Reliab- -y 
Boehringer Mannheim Biochemicals 
seals full activity and consistent 
quality into every vial. . .each stamped 
with a control date as our guarantee. 
Our enzyme experience brings you the reliabilit 
you demand with features you expect only from 
Boehringer Mannheim: 

Lot-specific data sheets. For the detailed 
analytical information you require on all 
molecular biology products. 
Leakproof vials. Convenient screw cap vials 
assure handling without contamination. 
Product dating. The BMB assurance of 
predictable, accurate results. 

Products you can depend 
on for purity, activity, and 
stability. 

Reliability. . . Sealed In. 

for Molecular Biology We 
think you'll find it an essential 

addition to your molecular 
biology reference library. 

B M B . . . Committed to your growing 
needs in biotechnology 

I 

Boehringer Mannheim Biochemicals 
7941 Castleway Dr~ve 
P 0 Box 5081 6 
Indlanapolls, lndtana 46250 
Tel. (317) 849-9350 

(800) 428-5433 toll free 
C~rcle No 251 on Readers' Sew~ce Card 



Computerizes your REFERENCES 
and prepares your Bl BLlOGRAPHl ES 

Maintains a data base of references 
Searches for any combination of authors, p a r s  of publication, 
reference titk (or any words in the mle), and topks covered 
by tho reference 
Formats bibliographks exactly as you want them 
Alphabetizes references Menu driven dialogue 
Abbreviates journal thles Compact storage format 
Runs on any video terminal 20 lines of comments for 
and printer each reference 

at Mtnwl Mtnwl dr ww 

NO AUTHOR CAN AFFORD TO BE WITHOUT REF-11 TM 

For DEC' computers using RT-11'. TSX-Flus'. RSX-ll*, and VAX-VMS' (com- 
patibility mode). Distributed on RX-01 floppy disks. Inquire for other distribution 
media. 
CP/M.' IBM PC and MS-DOS versions also availam 

322 Prospect Ave., Hartford, CT 06106 
(203) 247-8500 
Connecticut residents add 7%% sales tax. 
'RT-1 1. RSX-11. VAX.VMS, and DEC are trademarks of lhgital 
Equipment Gorp. 
'TSX-PIUS is a tradaMrk of SLH Canputen. 
'CP/M is a trademark of Digital Rsssarch. 

L I 

FIND IT FAST 
BIBLIOTEK 

DESIGNED FOR SCIENTISTS 

For a complete product summary, write or call: -- 
SCIENTIFIC SOFTWARE 

PRODUCTS, INC. 
5726 Professional Circle Suite 105 

Indianapolis, IN 46241 
(31 7) 244-61 63 

Apple'll 1s a reg~stered trademark of Apple Computer, Inc 

Circle No. 254 on Readers' Service Card I Circle No. 135 on Readers' Service Card 

More researchers are specifying Lunaire incubata 
because Lunaire provides the specifics they neec 

---- - I 1 SPECIFIC NEED I LUNAIRE'S SPECIFIC SOLUTION 
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Please stop by our booth at the ASM show to learn more 
Lunaire Environmental, Inc., 4 Quality Street, 
P.O. Box 3246, Williamsport, Pa. 17701, Phone: 717-326-1770 
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Guinness Bookof World Records, please note: 
This is probably the largest selection of 

plastic laboratory animal cages in the world. 
29 cages that accommodate mice. 
22 cages that accommodate rats. 

18 cages that accommodate hamsters. 
12 cages that accommodate guinea pigs. 
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Double precision compu- 
tation for scientific and 

I 
engineering tasks-you 
need it! But not at the 
$300,000 price of bulky 
attached processors! Now . 
CSPI answers your need 
with our newest @-bit, 

I 
floating point array pro- 
cessor-the MAP-6410'"'. 

Couple the MAP- 
6410 with your 32-bit mini- ' 
computer and enhance 
number crunching by a 
factor of 50 to 200. For 
example, a 100 x 100 
matrix inversion will take 
only 1.6 seconds. 

We've set the price at 
$50,000 to make 64-bit 
precision practical! 

We designed new software that maKes matrix math trans- 
parent! Now calling a subroutine on the MAP-6410 is 
the same as calling it on your minicomputer. The MAP- 
6410 has 1/2 Megabyte of data memory and is FORTRAN 
programmable. 

We've made the MAP-6410 compatible with the latest 
superminis from Gould SEL, Perkin Elmer, Data General, 
Prime, and DECY to make #-bit computation a firqt-time 

I reality for the widest spec- 
trum of host computers. 

Since 1968 CSPI has 
been a technological leader 
in the field of scientific 
computation. We have the 
largest line of array pro- 
cessors, and ours was the 
first 64-bit array processor 
on the market. 

At CSPI we are dedi- 
cated to making our cus- 
tomers successful so we 
back our array processor 
line with strong applica- 
tions assistance, with train- 
ing, with convenient parts 
depots, and with field 
service to support our 
world wide installations. 

If you thoughtl 64-bit computation and main- 
frame speed were %w beyond your budget, you 
haven't talked to CSPI. See for yourself how we've 
made matrix math transparent. We explain it all in the 
applications note on our new math library. Call us and ask 
for it. And ask about our field-proven library of SNAP 11 
FORTRAN-callable math routines. Call toll-free 
1 800 325-3110. 

*USA price. 

THE ARRAY PROCESSORS 

40 Linnell Circle, Billerica, Massachusetts 0182l 617/272-6020 TWX: 710-347-Ol76 
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Purifie 
makes sense. If the ingredients in your ~d srial is a soft textured, near white lyophilized 

Pectin igestion cocktail are better - so will )w ompletely dissolves to yield a crystal clear solu- 
Produc e the results of your plant protoplast ~ n .  3sier to work with. 

-I 
tudies - and the confidence vou can Our new Purified Pectinase Product. More active, less 
ave in them. for a more efficient digc 
kur new Purified Pe Another product from 

,, ,gineered better. With a higher degree of purity, no Salts, and their job better 
less harmful contaminants. And the enzymatic activity of 
~opolygalacturonase, pectinlyase and pectin methyl- 
erase, effectively macerate pectins. The result is that 
qer yields of long term viable protoplast cultures can be The "effective" combinat;( 

isolated, with all the advantages of cell wall digesting Worl ~rified Cellulase Product 
enzymes, but witho~lt the toxicity associated with other Worl lrified Pectinase Product 
pectinase products. 

IRATURE AVAILABLE O N  REQUE! 
,,, toll free (800) 631-2246 
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NATURE'S 
BIOREACTOR 
The New Bio-Response MCT* (Mass Culturing 
Technique) System Delivers Monoclonal Antibod- 
ies And Other Mammalian Cell Products When 
You Need Them-From Grams To Kilograms. 

Insufficient quantities of 
desired peptides are a key 
cause of expensive research and 
production delays. The MCT 
system is a new and unique 
mammalian cell culturing pro- 
cess designed to  overcome the 
obstacle of insufficient quan- 
tities of peptides by delivering 

Quantity 
Unlike conventional cell- 
culture methods, the MCT 
system uses "freshyfree- 
flowing lymph directly 
from a cow. Following 
treatment, the lymph is 
continuously diffused into 
and out of a growth cham- 
ber. This nearly in vivo 
growth environment stim- 
ulates continuous and opti- 
mal protein secretion. The 
result? Large quantities of 
desired proteins enabling 
you to  move to  the clinic or 
market ... faster. 

the quantity you need ... when 
you need it! Additionally, every 
step in MCT production has 
been developed to  contain costs 
now and in the future while 
maintaining exceptional purity 
and quality in mammalian cell 
proteins. 

Cost 
Unlike conventional cell- 
culture methods that  re- 
quire extensive labor forces 
and expensive growth medi- 
ums, Bio-Response's 
MCT is a closed. 
steady-state system. 
In essence, the MCT sys- 
tem starts with a low- 
cost lifeline-a feeding 
cow-and ends with a 
pure, quality product. MCT 
... an optimal system at low 
cost. 

Purity 
Unlike conventional cell- 
culture methods, the MCT 
system is designed to  
insure purity without tedi- 
ous processing. By direct- 
ing the lymph across semi- 
permeable membranes, 
MCT provides both separa- 
tion of media protein from 
desired cell products, and, a 
continuous nutrient flow. 
The ability to  add or  with- 
draw from the chamber t o  
maintain optimal cell den- 
sity permits continuous 
harvest of a highly pure 
product. 

Quality 
Unlike conventional meth- 
ods of production that 
attempt t o  create biologi- 
cally active mammalian cell 
products, the MCT system 
provides a pure-mammal- 
ian product-an exact copy 
of the original protein and, 
in the case of non-antibody 
polypeptides, uncompro- 
mised by inappropriate gly- 
cosylation and disulfide 
bond formation. There is a 
growing consensus favor- 
ing products produced in a 
mammalian cell-culture 
system, such as the 
Bio-Response MCT system. 

For further information, call Bio-Response, Inc. at 
(415) 786-9744. 

BIO-RESPONSE, INC. 
'MCT (Mass Culturing Technique) is a trademark of Bio-Response, Inc. O 1984 Bio-Response, Inc. Ali Rights Reserved. 

Circle No. 199 on Readers' Service Card 

SCIENCE, VOL. 223 



THE Y1MPLE SAMPLE SAVER : - ' ' 
, 

. . . .  * .  ' 
a . . 

' - All new, h i  .recovery, 25 &m 
' d ' i p d a  filter unit . 

a. The lowest sample holdup, high-. 
e e s t  iecovery of any 25 mm syringe + 

filter unit available today. , 
' 0  

F'. * 
C. . - *  

' 
Membrane is bilaterally supljorted * , 

. O  for bidirect~onal filtrat~on. 

. . Sele~t~from a range of pore sizes 
, and filter matenalS, 0.2 to 1.2 pm. 

. .  Coior-cGded for fast identification. . e Sterile, individually packaged unitscin 
new dispenser box for convenience. 

Ideal for filtratio? of serum, urine, 

- @ *  
reagents, buffers, starns: di/es, 
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expedite a resolution of this problem. We 
have received no answer to my wife's applica- 
tion or to my letter. Two years ago interna- 
tional support helped us in our struggle for the 
emigration of our son's fiancee who had be- 
come a hostage for my public activity. Now I 
am asking your support in the even more 
difficult and tragic struggle to permit my wife 
to travel abroad, a struggle that is vitally 
important on both the personal and public 
planes. I earnestly ask those who are con- 
cerned with my fate, who want to help me, to 
concentrate all their attention on this prob- 
lem. I ask the heads of foreign delegations, I 
ask all participants in the Conference to s u p  
port my appeal to Andropov through official, 
diplomatic channels as well as through private 
conversations which the Conference may 
make possible. 

It is particularly important that Sak- 
harov's scientific colleagues worldwide 
respond to his desperate plea for help. 
We urge them to write to the Soviet 
authorities, as well as to Soviet col- 
leagues whom they know personally or 
by reputation, to appeal for intervention 
on behalf of the Sakharovs. 

PAUL J. FLORY 
MORRIS PRIPSTEIN 

Scientists for Sakharov, Orlov and 
Shcharansky, Post Osee Box 6123, 
Berkeley, California 94706 

Probing Titan's Surface 

Recent reports (1) concerning the state 
of the surface of Titan indicate the need 
for new experiments and also provide an 
interesting example of the continual in- 
terplay between theoretical and experi- 
mental research. Theoretical consider- 
ations had led to suggestions that meth- 
ane oceans cover Saturn's giant moon. 
In the Voyager project, detailed analysis 
of the radio measurements of the atmo- 
spheric temperature structure showed no 
effects of condensation, indicating that 
ubiquitous methane oceans could be 
ruled out. Theoretical arguments have 
now been presented favoring oceans, not 
of methane, but of ethane. Because of 
ethane's lower vapor pressure, such 
oceans would not have been detected by 
Voyager. Thus the stage is set for further 
experiments. 

Radar would be an appropriate "next 
generation" remote probing tool. Radar 
signals would penetrate Titan's cloud 
cover, but would interact strongly with 
the surface, whether it were solid or 
liquid. Maps based on measurements of 
reflectivity, scattering from small-scale 
surface structure, topographic eleva- 
tions, the unique signatures of ocean 
waves, and the electromagnetic polariz- 
ing properties of surface material could 
be obtained. In preliminary consider- 

ations of new missions, plans have cen- 
tered on a spacecraft monostatic radar 
system (where the radio transmitter and 
receiver are both on the spacecraft), 
such as the one carried to Venus by the 
Pioneer orbiter. Study by Earth-based 
monostatic radars may also become fea- 
sible if system improvements are made. 
There are other possibilities, however, 
based on transmissions from Earth with 
reception on the spacecraft (or vice- 
versa) in the so-called bistatic radar 
mode. 

Such bistatic methods (which include 
the radio occultation technique used for 
the Titan atmospheric study in the Voy- 
ager project) have been in use for two 
decades. They have led to a number of 
discoveries and have provided funda- 
mental information about planetary at- 
mospheres, surfaces, and rings. A fea- 
ture of essentially all these experiments 
that may not be generally appreciated is 
how little transmitter power has been 
used, at most a few tens of watts from 
spacecraft telecommunications transmit- 
ters (their maximum capability) to 
ground-based receivers, over distances 
of up to 1.5 billion kilometers. In princi- 
ple, the experiments could have been 
based on the much greater capabilities of 
the existing ground-based transmitters 
that are located at the NASAIJet Provul- 
sion Laboratory deep space tracking sta- 
tions. They have been commanding 
spacecraft for many years at power lev- 
els of up to several hundreds of thou- 
sands of watts. Most of this power in- 
crease could be realized for experimental 
improvements if dedicated spacecraft re- 
ceiving systems were provided. This in- 
crease in sensitivity is just what would 
be needed for studies of the surface of 
Titan in the bistatic radar mode, with 
measurement abilities competitive with 
what might alternatively be done with a 
spacecraft monostatic system. A bistatic 
receiver on a Saturn orbiter that repeat- 
edly encounters Titan could be used also 
for greatly improved occultation studies 
of the atmospheres of Titan and Saturn, 
and even of the densest parts of Saturn's 
rings. 

VON R. ESHLEMAN 
G. LEONARD TYLER 

RICHARD A. SIMPSON 
ESSAM A. MAROUF 

Center for Radar Astronomy, 
Stanford University, 
Stanford, California 94305 
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Mutual Deterrence or Nuclear Suicide 
The phrase "nuclear winter" has already become a part of our language, 

but the completely new strategic implications of the nuclear winter scenari- 
os* have not yet received any great public attention or discussion. The 
prospect of a nuclear winter has been greeted as just one more chapter (a 
final chapter?) in the story of Armageddon that has been told to us so often 
in the past 40 years. We believe the story, but it no longer moves us. So 
what's new about nuclear winter? 

What is new is that the nuclear winter scenario replaces the prospect of 
mutual destruction through the failure of mutual deterrence by the prospect 
of assured self-destruction through nuclear attack. If the analysis of the 
climatic effects of a nuclear strike is correct, then no nation can make a 
major nuclear attack even against an unarmed opponent without committing 
suicide-without itself receiving punishment as severe as that imposed on 
its intended victim. Nuclear weapons, by their guarantee of suicide, become 
their own deterrent. 

The plausibility of the current doctrine, that mutual deterrence by arming 
to the teeth is a preventive for nuclear war, has been steadily eroding. As 
the payload of each power increases, so do the demands of its opponent for 
redundancy of its nuclear force, in order that ability to reply to an attack 
may be ensured. As warning times decrease to the vanishing point, not only 
does reprisal against the aggressor become less certain, but Strangelove 
mentalities become fascinated again with the possibilities of a "surgical" 
preemptive strike. And, of course, the opportunities for all kinds of 
unintended triggerings of nuclear exchanges multiply. Mutual deterrence is 
increasingly viewed as a bankrupt policy, which we cling to for lack of an 
alternative. 

If nuclear weapons are suicidal, guaranteed to cripple or destroy the user 
even without a response from the targeted victim, then the futility of mutual 
deterrence is complete. A second strike is no more appetizing than a first, 
and a preemptive strike loses any gambling appeal that it might have had. 
Both powers have supplied themselves with mountains of suicidal weapons 
for which there is now no discernible use, either for deterrence or ag- 
gression. 

But in these questions of human survival, we must not be precipitous. 
Neither the scientific basis for the nuclear winter nor its strategic implica- 
tions have been examined in the depth that they require. It is too early 
to draw firm conclusions about what strategy should govern the deployment 
of a presumptively suicidal weapon. A plausible inference is that such a 
weapon is worse than none, either for attack or deterrence, and that the way 
is now open for nuclear disarmament, even unilateral partial disarmament. 
But that conclusion may be simplistic. It would be rash to proceed on it 
without a more thorough analysis of the nuclear winter than has yet been 
made and a careful study of alternative strategies. 

The terms of the nuclear standoff have been changed-fundamentally 
changed. Awakened to that fact, we must proceed at once to an examination 
of the scientific reality of the nuclear winter and of the implications of this 
reality for our policies of arming for suicide and our fears that a suicidal 
weapon might be used by an aggressor against US.-HERBERT A. SIMON, 
Carnegie-Mellon University, Pittsburgh 15213 

*R. P. Turco, 0 .  B. Toon, T. P. Ackerman, J. B. Pollock, C. Sagan, Science 222, 1283 (1983); 
P. R. Ehrlich et al., ibid., p. 1293. 
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