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First, we need to talk. But not 
about model numbers and pur- 
chase orders. 

We need to talk about what 
you want and need. About how you 
prefer to run your laboratory - 
philosophies, methodologies and 
procedures. 

At first, you'll do most of the 
tallung, whde we listen. And learn. 
Then - and not untd then -we'll 
recommend the best answer for your 
particular analysis needs. 

You may need the superior 
quantitation and reproducibility 
of the classical ion exchange tech- 
nique. Or the speed and sensi- 

tivity of reversed phase. We offer 
them both. 

For the flexibility of HPLC, 
we offer System Gold: the Personal" 
Chromatograph. And the System 
6300 dedicated ion exchange ana- 
lyzer for physiologcal and diag- 
nostic applications. 

Whichever your choice, we 
provide proven methods, too. Com- 
plete and guaranteed. 

You see, we've been involved 
in automated amino acid analysis 
since Moore, Stein and Spackman 
pioneered it in 1958. So you can 
rely on us for in-depth applications 
and technical support. Anytime. 

All the time. 
That's why you can trust our 

recommendation. But we won't 
recommend a h n g  untd we sit down 
and talk. And listen. 

Take the first step in success- 
ful amino acid analysis. Contact 
your local Beckman office in major 
cities worldwide. In the US, call 
800/742-2345. 

Beckman Instruments, Inc., 
Altex Division, 2350 Camino Ramon, 
PO. Box 5101, San Ramon, Cah- 
fornia 94583. 

Please see us at HPLC '88, Washington, D.C., June 21 -23. ASM1THKL1NE BECKMAN COMPANY 
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Single step purification 
QIAGEN disposables transform cumbersome 
daily nucleic acid preparations into an easy, 
timesaving and inexpensive job. Picograrn to 
milligram amounts of plasrnid DNA, kDNA, 
genomic DNA or RNA can be directly isolated 
and purified from cleared cell lysates in one 
step due to QlAGENs extended separation 
range (see fig.). 
QIAGEN-tips and -packs, which fit on conven- 
tional pipettes or syringes, contain an anion- 
exchange resin, patented to DIAGEN, for solid 
phase extraction of nucleic acids. Expensive 
equipment such as ultracentrifuges, HPLCl 
FPLC" or reagents like CsCl and phenol are no 
longer required. 
Very high purity, excellent yields and superior 
biological activity of nucleic acids are routinely 
achieved in 10 minutes: 

1. Adsorb the lysate to QIAGEN. 
2. Wash away impurities. 
3. Elute the desired nucleic acid. 

QIAGEN 

Biological activity 
The quality of QIAGEN purified nucleic acids 
has been tested with more than 50 different 
restriction endonucleases, several polymer- 
ases, DNA ligases, phosphatases, kinases, 
and reverse transcriptases. Outstanding effi- 
ciency was obtained in all cases. 

tips 
QIAGEN-tip 5 and QIAGEN-tip 20 are pre 
packed pipette tips, with a capacity of 5 and 
20 pg of nucleic acids respectively, which fit on 
variable volume pipettes. The entire proce- 
dure is performed simply by pipetting the ap 
propriate solution in and out. n 

packs 
QIAGEN-pack 100 and QIAGEN-pack 500 are 
small cartridges which fit on disposable 
syringes. The binding capacities are 100 and 
500 pg of nucleic acids respectively. 

tubes 
QIAGEN-tube 20 is an Eppendorf" tube con 
taining resin sufficient to adsorb 20 pg of higl 
molecular weight genomic DNA (50-200 kb) ii 
a simple and gentle batch procedure. 

For free samples and application protocols 
contact DIAGEN. 
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Engine design 

C AN performatlce and durability 
of internal combustion engines 
of cars, trucks, and tanks be im- 

proved (page 1157)? New impetus has 
been added to this pursuit because of 
recent concerns about air pollution and 
declining domestic production of petro- 
leum-based fuels. Zucchetto et al. dis- 
cuss how new ceramic materials and 
various new technologies might be ap- 
plied to improving engine efficiency. 
One area of interest has been in con- 
struction of low heat rejection engines 
(to reduce heat loss); such engines 
might have special pay-offs for combat 
vehicles. The United States has been 
slow in comparison with other coun- 
tries (notably Japan and countries of the 
European Economic Community) in 
researching and developing new engine 
technologies; U.S. efforts will have to 
be rewed up and better coordinated if 
the United States is to contribute to, 
compete in, and benefit (economically 
and in terms of national security) from 
advanced engine technologies and their 
expected spin-offs. 

Ion channels 

P ROTEINS that conduct ions across 
membranes are called ion chan- 
nels (page 1 177). They typically 

consist of several homologous domains. 
Subunits form alpha helices with polar 
and apolar faces, polar faces are thought 
to line up to form hydrophilic patches, 
and patches align into ion-conducting 
pores. Lear et al. describe three synthet- 
ic ion channel proteins made up solely 
of two amino acids, leucine (for the 
apolar face) and serine (for the polar 
face). Peptides with 21 amino acids 
could span a lipid bilayer membrane 
and conduct ions; a shorter peptidc 
could not. The two 21-amino acid pep- 
tides differed in only one amino acid per 
heptad subunit but had different con- 
ducting properties. In addition, pore 
diameters (inferred from conductance 
measurements) and multimer arrange- 
ments (inferred from models) differed. 
The most favorable conformation and 

packing arrangement predicted for each 
synthetic peptide matched well its ob- 
served properties. Principles deduced 
from these studies may be applicable to 
the design of channels that could be of 
biologic usefulness. 

Brewing troubles 

M ALTING barley-producing ar- 
eas of Montana and Canada 
have been hit by a disease that 

is reaching epidemic proportions (page 
1188). The disease was noted first in 
Montana in 1982 in one barley field. 
Robertson and Carroll report that large 
virus-like particles transmitted by 
brown wheat mites (cover) are associat- 
ed with the disease. The disease is un- 
usual in both its virus and its vector: 
plant viruses are typically smaller than 
those found in the diseased barley 
plants (some of which, like animal vi- 
ruses, are over 4000 nanometers long), 
and the brown wheat mites have not 
previously been known to be vectors of 
pathogens. The particles are transmitted 
by way of the mite ovaries to the eggs; 
eggs appear to serve as overwintering 
hosts for the pathogen. A combination 
of severe drought conditions between 
1983 and 1986 (the mites are dry 
weather pests) and tremendous expan- 
sion of the barley acreage during those 
years appears to have contributed to the 
spread of this disease. 

Predatormprey reversal 

I N summer, dry holes in trees in 
western North America provide a 
home for mosquito eggs (of Aedes 

siewensk) and protozoan cysts (of Lam- 
bwnella clarki); when the holes fill with 
water during the rainy season, dormant 
eggs hatch into mosquito larvae and 
dormant cysts produce free-swimming 
ciliates (page 1193). The mosquito lar- 
vae feed on L. clarki and other protozoa 
in the water and also release into the 
watcr a factor that transforms free- 
swimrncrs into parasites. Thus, rather 
quickly, free-swimming ciliates are de- 
pleted. The parasitic protozoa then 

form cysts on the mosquito larvae, bore 
inside, and cause death; with killing, 
more parasites are released that can 
encyst on, enter, and kill other larvae. 
Washburn a al. speculate that this un- 
usual reversal of the predator and prey 
relation, though induced by the mos- 
quito, might have evolved as a way of 
preserving the protozoa. Because this 
relation can dramatically deplete mos- 
quito populations, L. clarki might be an 
effective biologic agent for controlling 
mosquitoes. The system is one in which 
stages in and inducers of protozoan 
morphogenesis can be followed. 

Retinal cells 

A N unusual morphology charac- 
terizes a subset of cat retinal cells 
in which the neurotransmitter 

dopamine accumulates (page 1 196). 
When both dopamine and a second 
substance (a monoamine analog) are 
injected into eyes of anesthesized cats, 
the dopamine-accumulating (DA) ama- 
crine cells emit a distinctive bright 
green fluorescence. Cells can be detect- 
ed in live retinas in an in vitro prepara- 
tion and can then be injected with a 
stain that permits detailed morphologic 
analysis. These DA amacrine cells have 
several thick dendritic branches radiat- 
ing outward; each branch tapers to give 
rise to a thin axon-like projection ex- 
tending several millimeters farther. The 
projections are long and have many 
probable synaptic contacts with other 
arnacrine cells. Dacey speculates that the 
long processes may function like axons, 
may give rise to action potentials, and 
may contribute to long-range interac- 
tions in the retina. 

The bottom lines 
The light-addressable potentiometric 
sensor can simultaneously measure pH, 
redox potentials, and transmembrane 
potentials; applications of this miniatur- 
ized device may include use as a biosen- 
sor and as a monitor of chemical and 
physical changes in enzyme-linked im- 
munochemical assays (page 1182). 
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Introducing Instant QuantiWon witb 
tbe AMBIS Radioc~nulytic Imaging SystemT" 
Long exposures to X-ray film, scraping radioactive 
spots and analyzing dubious numbers from 
densitometry are no longer necessary evils. Because 
we've developed the only radioanalytical imaging 
system which performs 2-D imaging and counting of 
radioisotopes simultaneously, with resolution of 
0.8 mm or better. AMBIS detects radiation 
directly- through gas ionization, like a Geiger counter. 
Then it displays a 2-D image of detected activity 
and quantitates instantly. This "firsthand" quantitation 
makes reliable results a certainty. 

TkWy Timesloaster Tban Autoradiograpby. 
AMBIS dramatically improves your throughput by 
delivering results in 30 minutes instead of 16 hours. Or 
for samples not quite so hot, AMBIS delivers in a 
few hours instead of a week. 

Superb Sensitivity fvr 32p, 35S, 14C. . . 
AMBIS gives you superb sensitivity of 5 dpm for j2P, 
j5S, and 14C. And you can detect other isotopes, 
including *>I, *'I, 59Fe, "'In, 90Y, 67Ga, etc. AMBIS is 
ideal for a wide range of applications, from nucleic acid 
blots and TLC to protein analysis and tissue sections. 

New Tools for 
Data Processing. 
AMBIS computerized 
imaging and versatile 
software tools create 
new possibilities. 
Instant quantitation 
is just the beginning. Counts are stored on hard disk, 
so data can be reanalyzed at any time. Molecular 
weights are computed automatically. Different samples 
can even be normalized and compared. 

Call 800-88-AMBIS; (619) 571-0113 in California to see 
how AMBIS instant quantitation can benefit you. 

f l  3939 Ruffin Road. Son Diego, CA 92123. (800) 88-AMBIS; In California (619) 571-0113 
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Need for Long-Range Energy Policies 

E nergy has not had much attention lately, but it is a matter that should be under 
continuing high-level consideration. The National Academy of Engineering has 
chosen to emphasize the importance of the topic. For the inaugural symposium of 

the prestigious Arnold and Mabel Beckman Center at Irvine, California, on 11 and 12 May, 
the title chosen was "An energy agenda for the 1990s." Contents of the talks were largely on 
uses of the various forms of energy, the pollution problems arising therefrom, the 
desirability of expanding the role of natural gas, the need to increase efficiency in the 
application of energy, and the requirement of long-range, steadfast energy policies. Robert 
Malpas, managing director of the British Petroleum Company, spoke on "A view of global 
forces in the energy scene." He pointed to the emotions aroused when energy is used to 
foster material well-being, while at the same time, there are increasing fears about the 
finiteness of oil, about nuclear power, and about acid rain and the greenhouse effect. Malpas 
pointed out that there is a clear option that would minimize both the supply and pollution 
problem, namely, to accelerate the rate of increasing energy efficiency. He pointed out, 
however, that at present the drop in price for oil makes it difficult for the public to 
understand that crude oil supplies are finite. Also, low prices do not encourage investment 
for energy efficiency. 

Malpas called attention to unrealistic attitudes of the public which, he said, ". . . 
concludes that technology will come to their rescue on every issue. They believe that it will 
continue to stretch out the finiteness of oil, . . . and that it will reduce the energy needed per 
unit of output, without any action or investment on their part. They also believe that 
environmental and ecological concerns will be solved by the cavalry-technology-riding 
over the hill!" 

The recent record of the United States in improving energy efficiency is not very good. 
Between 1974 and 1983, U.S. industry reduced unit energy consumption 20 percent. But at 
the same time, Japanese industry achieved a reduction in unit energy consumption of 50 
percent. Due in part to an expansion of the number of U.S. cars and trucks, consumption of 
petroleum products here for transportation is setting new all-time records. 

The dynamism of some newly industrialized countries will surely lead to much greater 
utilization of energy by them and greater demands for petroleum in the not distant future. 
In the competition for oil imports, the people of the United States may find themselves at a 
disadvantage. Others using advanced technology are willing to work longer hours for lower 
pay while enduring more pollution. The United States may find it necessary to change 
patterns of energy usage to lessen dependence on imported oil. 

At the Beckman symposium, Chauncey Starr, emeritus president of the Electric Power 
Research Institute, made an interesting case for an expanded future for electricity. H e  cited 
two developments that could ultimately be of great importance-fuel cells and improved 
batteries making electric automobiles more feasible. Research and development of fuel cells 
has been meeting with increasing success. Fuel cells can achieve efficiencies of 60  to 80 
percent. A phosphoric acid fuel cell employs an input of hydrogen and air. The hydrogen 
can be obtained from hydrocarbons or by gasification of coal. Improvements in the lead-acid 
battery and of electric vehicles has made the combination marginally competitive for short- 
range urban uses. Also improvements in the nickel-iron cell have produced a battery with 50 
percent more energy storage per unit weight than the lead-acid cell. Starr stated that a 
successful 100-mile-range electric automobile could satisfy 92 to 95 percent of the average 
family's trips and could provide 66  to 74 percent of the annual miles traveled, reducing 
national oil needs by as much as half and reducing urban pollution. 

The overwhelming odds are that the United States will eventually be forced to make the 
transition to an energy economy based on its own natural resources and employing more 
highly efficient use of energy. Either the transition will be conducted in a gradual, orderly 
manner, or it will be conducted in a long drawn-out painful way after a major crisis. 
Technology cannot come riding over the hill to produce a sudden solution. 

-PHILIP H .  ABELSON 

Adverts~ng correspondence should be sent to Tenth Floor, 
1515 Broadway. NY 10036 Telephone 212-730-1050 or WU 
Telex 968082 SCHERAGO 
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The 
Clear 

Choice 
Introducing REFERENCE UPDATE TM - the 
enlightened approach to staying abreast of the 
scientific literature using your personal computer. 
This weekly service represents a whole new concept 
in keeping up with current publications in your field. 

Each week subscribers will receive a single floppy 
disk containing the tables of contents from the cur- 
rent issues of more than 300 major journals of 
biology and medicine. Simply slip the disk into your 
computer and request any combination of authors, 
words in the title, and/or journal names. References 
that fit your retrieval request will immediately 
appear on the screen. You pay no line charges and 
retrieve only current references - not the ones that 
you already saw last week or last month. 

If you wish, REFERENCE UPDATE TM will auto- 
matically print reprint requests on special cards 
provided by RIS. Selected references may be entered 
directly into your Reference Manager@ database or 
transferred into a disk file as a Medline formatted 
text file. 

Of course we don't have a weekly cartoon, 
"Current ~omments~" ,  or a "Press Digest". But 
neither do we require thumbing through page after 
page of irrelevant journals, or moving awkwardly 
between cryptic index numbers in the back pages 
and titles in the body of a booklet. All we do is 
provide the information that you need, on time, and 
in a form that is easy to use. 

And the biggest surprise is that the new, enlightened 
way costs less. Our introductory charter subscrip- 
tion price (through September 1,1988) is only $69.00 
(plus $20.00 postage and handling) for a 26 week 
trial. Our regular price will be $250.00 a year - less 
than $5.00 a week. 

REFERENCE UPDATETM is available for the IBM- 
PC and all compatibles as well as for the Apple 
Macintosh. Also available from RIS: Reference 
ManagerB - the leading bibliographic management 
software, and Grant AccountantTM - for more efficient 
management of grant funds. 

Research Information Systems, Inc. 
1991 Village Park Way, Suite 205, Encinitas, CA 92024 

(800) 722-1227 In California (619) 753-3914 
In Western Europe: BILANEY Consultants GmbH Telefon: 02 11/37 60 91 

In Australia: AMPL SoftMcre Pty.,Ltd. Phone: (02) 884 019 

Current Comments is a trademark of Institute for Scientific Information 
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the leading routine 
instruments 
45/55/65/75.000 rpr I 
the leading research 
instruments 
60/70/80.000 rpm 
I .  

. ..; . 
$,-. full microprocessor 

'control: better 
. separations for all 

- applications A: L 

automatic logbook 
printer: more safe 
- less work 

stabilized swiss 

E recision drive: 25 
illions revolutions 

warranty 
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Your partner in science and health I 

1Y KONTRON 
A INSTRUMENTS 

Design your process with ZetafVep" and ZETAFRNITY" prod- midine, and in "ready to couple" form. Both lines are in a pre- 
ucts for the fastest, most convenient first step purification of valuable packed format and offer simple and reliable scale-up from lab to 
biomolecules. Zetaprep cartridges are available in three chemistries process. These rapid flow rate, high capacity 
to meet all ion exchange requirements. If your path leads to affinity, products are setting new industry standards. 
ZETAFFINITY devices are available with Protein A, Protein G, Benza- To design the most rapid purification path, 

contact the CUNO office in your area. 
33 1 30 73 1615 Life Sciences Dlvision 

For information on Zetaprep circle reader service #I74 For information on Zetaffinity circle reader service #I75 
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systems like our Delta-Prepm 3000 and 
Waters 650 can scale up isolations to 
milligrams and grams without compro- 
mising purity recovery or activity. And 
our new Gen-Pakm columns provide 
one-hour, one-step purification of oli- 
gonucleotides, restriction fragments 
and plasmids, with the same resolution 
as electrophoresis. 
Millipore membrane products. 
Besides laboratory mainstays like 
Milli-Q'water systems and a variety 
of sterile filtration products, we're de- 

27 MAY 1988 

veloping novel devices that make re- 
search simpler,and help you achieve 
results that were previously impossible. 
Our Immobilonm-P Transfer Membrane 
significantly improves the efficiency and 
sensitivity of protein blotting protocols. 
MillicelleCulture Plate Inserts enhance 
cell studies by mimicking in vivo growth 
conditions. And time-saving Millipore 
tangential flow systems are reducing 
the time it takes to grow and harvest 
cells, antibodie~~viruses and other bio- 
active materials. 

Circle No. 14 on Readers' Senrice Card 

Ask for our "Dimension" series of 
technical briefs. From cell harvesting, 
to protein and peptide purification, to 
the synthesis and sequencing of active 
biomolecules-Millipore tools and 
technologies for bioresearch can help 
uncover new areas for exploration. 
To find out how, circle Reader Service 
Card or call 1-800-872-0071, Ext. 2305. 

MILLIPORE 



Good idea4 have a way of growing. 
Today a good new idea-Pulsaphorm 

pulsed-field gel (PFG) electrophoresis-has 
taken root and eliminated the difficulties that 
separation of large DNA molecules has 
previously posed. Separation of up to 9 million 
base pairs, with ultra-high resolution, is  now a 
growing reality. 

How so? PFG electrophoresis uses two 
alternating electric fields, applied at different 
angles for different time periods, to stretch 
coiled molecules across a horizontal plane. 
Agarose gel block embedding, using whole 
cells, protects the vital integrity of the DNA 
molecules. Novel enzymes and reagents are 
then employed to digest the chromosomal 
proteins and other cell components. 

Control of the pulse time predetermines 
the size of molecular separations. Control of the 
electric field shape increases the resolution by 
sharpening the separated bands. The result is 
not only high-resolution separation of large 
molecules, but also dramatically improved 
resolution in the separation of smaller DNA 
fragments. 
NEW!The new Pulsaphor Plus Control Unit 
permits programming of the precise pulse and 
run times that will produce straight lanes for 
clear, accurate analysis. And up to 9 separate 
run procedures can be stored in memory for 
future separations. 
NEWIChoose between two electrode kits, 
the conventional point electrodes or the new 
hexagonal kit, for the flexibility to run present 
and future variations of the PFG method. 

Think about it. Nine million base pairs 
from one basic idea! Contact your nearest 
Pharmacia LKB representative today and ask 
about PFG and Pulsaphor Plus. It's a good idea 
that you can grow with. 

THE NEW HEXMOMM ELECTRODE ARRAY COMBINES HIGH 
RESOUmOW PFG AND LARGE SCREENING CAPACITY. 

O - i a  UNITED IN SEPARATION 
Pharmacia LKB Biotechnology Inc. Piacataway, New Jereey 08854, Information: (800) 526-3618, In NJ: (201) 457-8000. 
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How can this exciting new svstem 
help protect both your lgborat6ry animals 

and personnel from contamination? 

The dumping of cage bedding and animal waste can 
create-and then lead to-the inhalation of aerosolized 
contaminants by animals and lab personnel. Such 
animal exposure can interfere with-or even jeopardize 
-research studies. And inhalation of contaminants by 
personnel can result in serious health consequences. 
Up until now, this has been the weak link in the animal 
facility contamination-containment chain. 

Dumping animal bedding waste fmm cage. 

Removing optional paper bag. Removing optional burn box 
with polyvinyl liner. 

Patents applied for. Copyright O Bio Medic Corporation. 1988. 

Now this new Lab Products partial containment 
system substantially reduces the level of airborne 
contaminants by restricting all cage dumping to the 
inside of a negative air flow cabinet; that is, with air 
flowing from the room and into the cabinet. The 
aerosolized particulates are washed out of the 
airstream by a remarkably effective three-stage filter 
system and so clean HEPA-filtered air circulates back 
into the room. 

In addition to designing a system that would be 
effective in scrubbing the air, there were two other 
major objectives: 

to design a "human-engineered" system that 
would be comfortable to use and easy to clean 
to design a system that would be easy to 
maintain; that is, one in which filter or other 
maintenance was simple and straightforward. 

These goals, too, have been achieved. 
There are otherfeatures/advantages/benefits of 

the system described in detail in our brochure. To 
request a copy please use the coupon, or drop us a 
line, or call us at 2011843-4600 or 8001526-0469. 
Fax: 2011843-6040. 

- 

a company 
255 West Spring Valley Avenue 
Maywood, New Jersey 07607 
2011843-4600 Fax: 2011843-6040 
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I Lab Products, Inc. 
! 255 West Spring Valley Avenue 

May wood, NJ 07607 

I I would appreciate a copy of your Waste Management System brochure. 
I I'd like to know more about your videotape on this system. 
I I'd like to speak directly to a technical sales representative. 
I I'd welcome your comprehensive catalog on animal care products. 
I 
I Name 

I Title 

I Dept. 

I Organization 
I 
I Address 
I 

I Phone 
I 
I 
I 
I 
I 



There's only one real choice 
in fast protein LC. 
The Waters 650. 

If you want to transfer and scale up 
your open column methods on an 
automated LC with the convenience 
of storing up to 15 protocols, there's 
only one real choice. 

If you need one instmment to isolate 
micrograms to grams of purified pro- 
tein usin any FPLC? Protein-PakN or 
self-pat f ed preparative column, 
there's only one real choice. 

If you're looking for complete system 
control and fast, error-free program- 
ming with a full screen CRT display, 
there's only one real choice. 

If you want versatile methods optimi- If you prefer a full range of UV detec- 
zation using linear or non-linear gradi- tion options that includes program- 
ents with up to four buffers, there's only mable, tunable or fixed, there's only 
one real choice. one real choice. 

If you require complete methods doc- 
umentation using either a personal 
computer or a recording integrator, 
there's only one real choice. 

And if you're looking for a faster, better 
wa to puiify proteins, there's only one 
rea Y choice-WatersN 650 Advanced 
Protein Purification System. 

For more information circle the Reader Service Card, 
or call (61 7) 478-2000, extension 2777. 

Waters 
Division of MILLIPORE 
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O 1988 Millipore Corpomtion 
FPU is a registered trademark of Pharmacia Fine Chemicals. 



Program up to S sets of 
varameters with the new 
MicroPro Power Supplies 
from HBI. 

Now you can program your 
experiments with or without 
the use of an external com- 
puter. HBl's new MicroPro 
1000,3000 and 5000 High 
Voltage Microprocessor 
Power Supplies allow you to 
program 8 different sets of 
parameters, with automatic 
stepping between them 
based on time or volt/hours. 

These features allow 
you to set a variety of run - conditions which can be 

stored for future experiments. Capabilities can be 
greatly enhanced by the use of available software 
packages. MicroPro features include excellent 
regulation of voltage, current and power, load and 

leak detection, automatic crossover, voltlhour 
indication, 100-hour timer and LED readout. 

HBI 250 and 500 Volt Power Supplies offer an 
economical alternative for routine applications. 
Standard features include 2 sets of output terminals, 
LED readout, overload protection, and automatic 
crossover at maximum output when operating in 
constant power or constant volts mode. 

Need more information? Call toll-free: 
1-800-631-1369 (in NJ, 201-843-2320) or write: HBI, 
244 Saddle River Rd., Saddle Brook, NJ 07662-6001. 

SPECIFICATIONS 
MicroPro MicroPro MicroPro HBI HBI 
1000 3000 5000 250 500 

Volts lOOOV 3000V 5000V 250V 500V 
Current 400rnA 200mA 200rnA 2.5A 300mA 
Power 400W 600W 500W 625W 150W 

For unique laboratory equipment I 
HAAKE BUCHLER INSTRUMENTS, INC. L -- 



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

of publication, reference title, publication title, 
keywords or abstract 
Formats bibliographies exactly as you want them 

C Reads your paper, inserts citations into the paper, 
and prepares a bibliography of the references 
cited (optional) 

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

IBM PC/XT/AT, MS-DOS, CP/M 80 . . . $1 91 

I V A X l V M S  (native mode) . . . . , . . . . 
ANY 

MANUAL $ 
M C L  $150° 6 DEMO ZOO0 
322 Prospect Ave., Hartford, CT 06106 

I Connecticut restdents add 7'12% sales tax I 
Circle No. 17 on Readers' Service Card 

b 4 

Solubilizers for 
Protein Membrane 
Characterization 

Digitonin (Highly Purified) 
Soluble in water without boiling 
Precipitation does not occur after cooling 
Remains stable up to six days 
Ideal for use with chromatography 
* Availability.. . . .1g/25g 

n-Octyl-P-D-Glucoside 
Very little interaction with membrane proteins 
Easily separated by dialysis 
CMC reported to be 2.5 mM/L 
* Availability.. . . .1g15g 

n-Heptyl-P-Thioglucoside 
n-Octyl-P-Thioglucoside 

More stable than Octylglucoside 
Less susceptible to Hydrolytic Cleavage 
* Availability.. . . .1g/5g 
(Bulk Quotation Available) 

Wako Pure Chemical Industries, Ltd. 
10 Doshomachi 3 Chorne Higashi Ku Osaka 541 Japan 
Telephone (06) 203 3741 Telex 65188 wakms I Facsimile (06) 222 1203 
Wako Chemicals USA, Inc. Wako Chemicals GmbH 
12300 Ford Road Suite 130 Nissanstr 2 4040 Neuss 1 
Dallas Texas 75234 US A West Germany 
Telephone (214) 484 7518 Telephone (02101) 35011 
Telex 293208 wako ur Telex 8517001 wako d 
Facsimile (214) 484 7243 Facsimile (02101) 39879 
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lnternat~onal txh~b~t~on + Longress 
for Biotechnology 
Hannover, West Germany 
20th - 22nd September, 1988 
BIOTECHNICA Hannover - wor ldwide the leading 
forum for biotechnology. 

An ideal combination of exhibition, congress and 
seminars provides unparalleled opportunities to obtain 
valuable information and make important contacts in this 
technology of the future. 

Approx. 450 exhibitors from science and industry 
will present an international display of biotechnical 
research findings, products and processes, as well as 
modern laboratory and production technology. 

Leading scientists from throughout the world will present 
papers on issues of maior importance: 
1. Biological treatment of industrial waste and pollutants 
2. Integrated biological processing technology 
3. Plant cell and tissue cultures 

Exhibitors, various organizations and national dele- 
gations will provide in-depth information on practical 
experiences in the field of biotechnology. 

Deutsche Messe AG, New Projects Dept., 
Messegelande, D-3000 Hannover 82 

Tel.: (0)511-89 27 20, Telex: 9 22 728, 
Telefax: (0)511-89 27 46 

For further information please contact: 
Hannover Fairs USA, Inc., 103, Carnegie Center 
Princeton, N. J. 085 40 
%? (609) 987/12 02 . X 7066, Telex: 5 101 011 751 
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Some day soon most research animals, personnel, and 
research programs will be protected this way* 

What is a "Ventilated Animal RackJ'? 
It is a portable, totally enclosed animal rack with four 
separate, independent, isolated-from-each-other chambers. 
Low velocity air enters each chamber; makes a single pass 
over the cages, and is exhausted by negative pressure 
directly to the main exhaust system. This special rack (VR-1) 
most effectively isolates the animals from the animal room. . . 
and the research personnel from the animals. 

What are the benefits to the animals? 
There are many Cross-contamination is substantially 
decreased because air from an infected animal goes to the 
exhaust system with an absolute minimal exposure of the 
other animals. Animal stress is also significantly reduced: the 
enclosed environment is quiet; drafts and thermal and 
humidity fluctuations are greatly minimized; and animals can 
be easily observed without inducing stress. The success of 
this environment is attested to by the fact that the total 
number of animals born to a species that breeds poorly 
(DBA/2J mice) is increased and the percent survival is also 
appreciably higher: Additional evidence: judging by accelera- 
tion of weight gain, newly arrived animals housed in this 
system become acclimated more rapidly Further evidence? 
Even multiple species can be successfully housed in the 
same rack. 

What are the benefits to the 
research workers? 
Since the air in the rack is exhausted into the main exhaust 
system and does not re-enter the animal room itself, research 
workers are effectively isolated from animal dander or other 
allergens, odor; pheromones, microorganisms, and food and 
bedding dust. Even with the doors of the unit open, the 
direction of air flow tends to be from the room and into the unit 
which helps to contain contaminated air within the unit. 
Result: virtual elimination of allergic reactions and generally, a 
cleaner; safer; odor-free work environment for the research 
people. 

What are the benefits to research programs? 
Because this system greatly reduces the chance of cross- 
contamination, and because it provides a much less stressful 
environment generally (e.g., it tends to reduce the amount of 
animal handling required), the chances of jeopardizing 
expensive research programs are substantially minimized. 

'"any of these systems are already installed in major research institutions.. . 
and conversion to these ventilated animal racks is accelerating. 

Are there other benefits? 
The air velocity is variable and is separately adjustable for 
each shelf. The system offers a choice of bottle watering or a 
specially designed upfeed serpentine automatic watering 
configuration that eliminates stagnant water; permits flushing 
during the day, and significantly minimizes contamination. 
This rack also permits excellent space utilization since 
multiple species can be safely housed in the same room. 
Cleaning is easy; VR-1 can be handled by most standard rack 
washers. The unit is quiet. And, in summary, it is a most 
effective isolation system that can actually divide a room into 
multiple separate, isolated environments. 

From Lab Products, Inc.-The leader in 
environmental control products 
Lab Products now offers the widest selection of systems for 
environmental protection: five Stay-CleanTM laminar flow 
systems; lsosystemTM housing system consisting of a dispos- 
able filter cap, cage covet; and plastic cage; Enviro-GardTM 
filter system with permanent filter bonnets; and See- 
ThroughTM suspended cage systems with a special filtering 
system. We are now likely to have at hand solutions to virtually 
all of your environmental problems. 

For more information 
Why waitfor "someday soon". . . writeor call LabProducts, 
Inc., 255 Westspring Valley Avenue, Maywood, N.J. 07607 
or complete the coupon. (phone 201 1843-4600) 

Lab Products, lnc. 
I 255 West Spring Valley Avenue I Maywood, N.J. 07607 
I I would appreciate: I 
1 Additional information on your VR-1 Ventilated Animal I Rack. I Information on your other environmental control 1 products. 

I 

I Your 68-page catalog of animal housing and care 
I 

systems and accessories. I 
I Seeing your local representative-Please call and set up I 
I an appointment: 1 
I I AreaCode Number Ext. 

I 
I 

Name 1 
1 Title 3 

Organization I i 3 Address 

I 
i 

- I 
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ation need 

v 
Ultraspeeds 

Du Pont now offers more ways than ever to help you meet today's 
challenges in centrifugation-an array of products and services with 
just the right blend of automation, versatility, reliability and economy. 

Whether it is ~ 2 d t  integration, program memory or printed run 
records and mtor logs, SORVALLe ultraspeed centrifuges let you 
choose the degree of automation that's best for you, at speeds 

I which generate over 600,000 x g. 

VERSATILITY 
With forces h m  100 to 100,000 x g, the new SORVAL 
SUPRAspeed" centrifuge can accomplish, alone, the m 

I protocols you now split bemeen ultraspeed and superspeed instru;% I 
ments, making it 

RELIABILITY I 
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8:00 AM Automatic 3 0  Search for 8:09 AM Determination of an Optimal 8:17 AM Spectral Manipulation 
Optimal Excitation and Emission Band Pass from 1.5 to 30nm Showing Subtraction of the 
Wavelengths Background with Zooming 

8:26 AM Quantitation Analysis Using 897 AM Kinetic Studies Showing 851 AM Automatic Fura-2 
a Higher Order Calibration Curve 1st and 2nd Derivatives Ca ++ Determination 

never had'it so easjr. 
A chemists dream: Convenience. accuracv, sensitivity, 
smed and areat data handling too. Fluorescence spec- 
troscopy used to be slow, cumbersome and full of annoying 
little problems. It seemed to take forever to find the optimum 
wavelength for excitation or emission, in order to take a scan. 
It was cumbersome to correct for Raman or Rayleigh scatter, 
and quantitation curves were hardly ever linear. Besides, it 
didn't have quite enough dynamic range, and sensitivity left 
a lot to be desired. Not anymore. 

(slews at 9000 nmlmin!); quantitative analysis with first through 
third order curve fits (with linear, log, log-logit axes!); SIN typi- 
cally found to be over 400 with a 10 nm bandpass (Ex and 
Em) for the Raman band of H,O at 350 nm Ex and 397 nm Em; 
storage of 15 scans, 4 calibrations, 8 parameter files and 
4 time scan files; addition, subtraction and smoothing -even 
on the fly! And for superior data presentations it comes with a 
high resolution color video display and a high resolution 
alphanumeric and graphic printerlplotter. 

Shimadzu's new sDectrofluorometer RF-5000 does awav with 
all those "little D I V ~ ~ W ~ S :  Here's how: 
Automat~c 3D optlmum wavelength search, 
h~gh-speed alternate ExlEm wavelength 

So, now you can forget all those little problems. The only 
reservation you should have is wtth your Shimadzu 
representative for a demo of the new RF-5000. You never had it 
so easy. Just call (301) 381-1227. 

Shimadzu Scientific Instruments, Inc., , 
7102 Riverwood Dr~ve, Columb~a, MD 21046 r 
In Canada Teksc~ence, Inc.. (416) 844-1762 

For a demonstration circle reader service number 114. - I 
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CAS ONLI 3 possibilities in chemical research . . . 
On CAS ONLINE, vou can tind answers to vour most challenging questions in chemistry, life sciences. geologv, 
materials science, chemical engineering, and other scientific fields. Chemical structure searching, abstract test irom 
CHEMICAL ABSTRACTS ', patents, reactions . . . the world's comprehensive repository 01 chemical intormation. 
Learn more about the wealth of information available from CAS. Just phone 800-848-6538, and ask for 
Customer Service. 

CAS ONLINEr: THE CAS FILES ON STh ;IN ' 
-A! 

CHEMICAL ABSTRACTS SERVICE (CAS) A DlVl :HEMICAL SOCIETY. PO BOX 3012. COU , . .,-,. . JMBUS. OHIO 432l0. U.S.A. 
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gram called Pro-Citea. 

Pro-Cite makes it easy to manage references. 
Now you can sort, search, or index refer- 
ences from journal articles, books, or 
any other source. Keep references 
organized, include long 
abstracts or notes, and for- 
mat bibliographies in 

Call 013) 996-1580 today. Pro- 
Cite is available for IBMB PCs and 
the Macintoshmand the programs 
are datacompatible. Other PBS prod- 
ucts include Biblio-Links'" (compan- 
ion programs that transfer records into 
Pro-Cite) and Pro-Search'" (a specialized 
communications program for searching 
BRS and DIALOG (IBM only)). Pro-Cite is now 
NOTcopy protected. 

P.O. Box 4250 
Bibliographic Ann Arbor, MI 48106 
Software, Inc. (31 3) 996-1 580 
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DYE-LASER Cells 
A complete range of DYE-LASER Cells specially developed to meet and 
exceed the highest optical specifications. Let HELLMA's 60 years of 
experience assure you of precision fusing and flatness. 

:LAT OPTICS NEW FROM HELLMA 
High Precision Optical Components custom manufactured to your ! specifications using the most advanced techniques in grinding, milling 
and ultrasonic drilling. 

@ HELLMA BENELUX BV. GB HELLMA ENGUND LTD. HELLMA INTERNATIONAL INC. 
TWhons 1031 R87 1835 0 T e l e w e  0702) 335267 

a HELLMA BENELUX B.V. fF7 HELLMA FRANCE S.A.R.L a HELLMA SKANDINAVIA A/S 
~emtme (0701 a 93 61 w ~ e 1 s . m  01)  4 m i m  Telepmne foal w 1  7 

@ 
HELLMA CANADA Lm. HELLMA HlSPANlA S.A. HELLMA SUUMERICANA 
T & o h  14181 € 8 9 W  Telephone (03) 3251227 Telephane (01 1) 8155500 

HELLMA CELLS lNC HELLMA ITALIA S.R L. HELLMA SWISS S.A. 
Te!aphwa r718l5CCS534 Tele~hone (061) 2 W 7 6  

HELLMA GmbH & Co. 
Glastechnische-Optische Werke 
7840 MullheimlBaden, W.-Germany PO. Box 1163 
Telephone 0763115575 Telex 772987 Telefax 07631 11 3546 

w? e us at ACHEMA Booth D7-D8 Hall 6.1 

Exclusive in the U.S.A. 1 Mp- L5th Anniversary 
1 18-21 Queens Blvd., Forest Hills, N.Y. 1 1375 

(71 8) 544-9166 (71 8) 544-9534 FAX (71 8) 263-6910 
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BIOTECHNOLOCY 

Neuroscience 
Edited by Philip H .  Abelson, Eleanore Butz, and 
Solomon H .  Snyder 
A collection of 27 Science articles on neuroscience 
research - ranging from genetic engineering to clinical 
therapy. Provides an integrative treatment of brain 
anatomy, physiology, and chemistry, and addresses 
fundamental questions concerning nervous system 
functioning. 1985; 454 pp. ; hardcover $29.95 ($23.95 
for AAAS members); softcover $14.95 ($11.95 for AAAS 
members); AAAS Publication #84-13. 

direction in which it might go. An overview of AIDS 
research is provided by Myron Essex, chairman of the 
Department of Cancer Biology, Harvard University 
School of Public Health. 1986; 654 pp.; hardcover 
$32.95 ($26.35 for AAAS members); softcover $1 9.95 
($15.95 for AAAS members); AAAS Publication #85-23. 

Frontiers in the Chemical Sciences 
Edited by William Spindel and Robert M .  Simon 
Describes recent progress in all areas of chemistry, 
including new work in ultrafast reactions, chemical - 
catalysis, organic synthesis, enzyme mechanisms, 
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tion between private and public patriarchy. 
If anything, it is an illustration of the reasons 
why patriarchy has remained a problematic 
concept. According to the author, women 
were originally oppressed by men as mem- 
bers of families. This constituted a private 
form of patriarchy. Industrial capitalism 
gradually broke down the bonds of kinship, 
substituting for them impersonal forms of 
authority in the marketplace, the firm, and 
the corporation. This represented a triumph 
of public over private patriarchy. From this 
overly schematic approach, the author has 
no alternative but to conclude that public 
patriarchy, though still oppressive of wom- 
en, represents an improvement over the past 
insofar as it provides freer access to jobs and 
earnings and therefore greater autonomy 
and independence for women. 

Undoubtedly, some women have benefit- 
ed from changes brought about by industri- 
al capitalism as a result of their membership 
in privileged classes. Others have found 
their conditions of life debased as a result of 
the same process. The point is that neither 
of these transformations can be fully ex- 
plained by invoking patriarchy in isolation 
from other factors. T o  say that class and 
ethnicity also matter is not enough unless 
we are willing to examine the articulation 
between patterns of domination and labor 
appropriation involving men as well as 
women. 

One way to do this is by investigating the 
part played by gender in the maintenance of 
exploitative systems of production. Highly 
polarized definitions of womanhood and 
manhood have been key factors in the main- 
tenance of class-divided societies. Expecta- 
tions and behaviors surrounding definitions 
of manhood have been instrumental in the 
exploitation of male labor. "Providers" and 
"heads of households" may obtain net bene- 
fits from their status, but they are also 
compelled to fulfill onerous responsibilities 
that subordinate them to employers. 

In a complementary vein, the ideal of 
transforming all women into home-bound 
mothers and wives serves to obscure the 
manner in which reproductive labor subsi- 
dizes processes of capitalist accumulation by 
absorbing costs that investors are unwilling 
to assume. By taking such factors into con- 
sideration, we are in a better position to 
understand the mechanisms that link class 
with gender. 

Then there is the question of resistance 
and outright confrontation. Neither women 
nor men have invariably accepted institu- 
tional definitions passively. Three chapters 
in Hidden Aspects of Women's Work explore 
this subject. One is an engaging description 
of work and labor organizing in Troy, New 
York, in the late 19th century. This excellent 
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piece discusses the relationship between 
family composition and women's participa- 
tion in workers' organizations. This issue 
has important implications for understand- 
ing working women in general. The author 
correctly states that avoiding stark contrasts 
between women and men and looking at 
conditions under which some women are 
able to organize successfdly reveals subtle 
differences between male and female work- 
ers and among women workers in the same 
and different industries, occupations, and 
communities. 

A final word of praise should be said 
about two other chapters, one dealing with 
the elaboration of minimum wage legisla- 
tion for women between 1910 and 1925 
and one relating the peculiar undercount of 
women's em~lovment in 1900 and 1980. 

A 4 

The first piece is exemplary for its breadth 
and detail. The second confirms a long-held 
suspicion: The apparent jump in women's 
employment during the latter half of the 
20th century may be an artifact of census 
methodologies that tended to ignore wom- 
en as "real" workers in the past. That most 
people still believe that women's involve- 
ment in productive labor is a recent phe- 
nomenoi is a testimonv to the power of 
ideology over facts. 

Perhaps the most important contribution 
of Hidden Asoects o f  Women's Work is that it 

L d 

adds new information to the vital and ongo- 
ing debate about the meaning of women's 
labor. This is a theme that should be of 
interest to social scientists of various theo- 
retical persuasions. 

M. PATRICIA FERNANDEZ KELLY 
Institute for Policy Studies, 
Johns Hopkins University, 

Baltimore, M D  21218 

Champions of Relativity 

Einstein in Spain. Relativity and the Recovery 
of Science. THOMAS F. GLICK. Princeton Univer- 
sity Press, Princeton, NJ, 1988. xiv, 391 pp., illus. 
$42. 

In the words of its author, this book is "a 
contribution to the history of civil discourse 
in matters of science in an ideologically 
polarized society" (p. xi). Glick, who has 
previously examined the reception of Dar- 
winism and psychoanalysis in Spain, argues 
that the enthusiastic response to relativity- 
crystallized by the visit of Albert Einstein to 
Spain in 1923-was the result of a new 
consensus among an otherwise ideologically 
divided elite on the need for more scientific 
research, a consensus that disintegrated only 
in the tense political atmosphere of the 
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Edited by Jeylan T. Mortimer, University 
of Minnesota, and Kathryn M. Borman, 
University of Cincinnati 

Only recently have researchers begun to explore 
the relationship between occupational conditions 
and psychological development during different 
phases of life. This book examines a wide range of 
related issues, including part-time work for 
adolescents; adjustment of young adults to new 
work roles; occupational self-direction among 
different age groups; job satisfaction, age, and 
gender; women's dual roles at home and at work; 
loss of "vitality" among midcareer and older 
workers; and self-concept and job-related 
disabilities. 
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As new advances in biology permit the 
development of genetically engineered organisms 
with commercial applications, tough ethical 
questions arise. This book discusses current 
knowledge about levels of risk information needed 
to provide assessment data, and ways to proceed 
along the frontiers of biotechnology. Beginning 
with a description of the socio-historical context of 
the subject, the volume addresses - from diverse 
viewpoints - the relevant scientific and social 
issues, including the concern over possible 
environmental release of these new organisms. 
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ommend that libraries buy it and that every- 
body working in the field have a look at it 
and read some of the chapters. As evidenced 
by this book, optimal foraging is emerging 
from a troubled adolescence into an uncer- 
tain future. I shall guess that in future will 
be shaped, at least in part, by the ideas on 
learning and memory-and possibly on 
game theory-presented in this volume. 

NILS CHR. STENSETH 
DiPriion ofzwlog, 

Unimdy of  Oslo, 
P.O. Bmc 1050, B l i d m ,  

N-0316 Oslo 3, Nmay 

North American Paleontology 

Late Quaternary Mammallan Bl-raphy 
and Environment8 of the Great Plains and 
Prairies. RUSSELL W. GRAHAM, HOLMBS A. 
SEMKEN, JR., and ANN GRAHAM, Eds. 
Illinois State Museum, Springfield, IL, 1987. xiv, 
491 pp., illus. Paper, $20. Illinois State Museum 
Scientitic Papers, vol. 22. Based on symposium, 
Iowa City, LA, 1980. 

The 12 papers in this volume are dedicat- 
ed to ~ r n &  L. Lundelius, Jr., in recogni- 
tion of his work on the paleontology of 
mammals in North America, especially cen- 
tral Texas. The main authors are R. W. 
Graham and H. A. Semken, Jr., who author 
or coauthor five papers and the introductory 
chapter, "Philosophy and procedures for 
paleoenvironmental studies of Quaternary 
mammalian faunas." 

The Late Pleistocene or Holocene faunas 
of Illinois and Missouri. of the northern. 
central, and southwestern Great Plains, of 
the Northern Bighorn Mountains, of Mon- 
tana and southern Alberta and Saskatche- 
wan, and of the LangeEerguson Clovis Site 
in South Dakota are considered in individ- 
ual chapters. Each of these chapters assem- 
bles m i y  data on mammalian,- particularly 
micromammalian, temporal dismbution 
over the past 30,000 or fewer years, espe- 
cially the last 10,000 years, and on the 
geographical dismbution of the known sites 
that have produced local faunules. These 
chapters are usually supported by extensive 
tables listing the sites, their archeologcal 
context if any, radiocarbon dates, and taxa 
recovered. Often the taxa are assembled as 
faunas for particular swatches of Holocene 
time and these observed faunal changes over 
time used for paleoclimatic reconstructions. 

Semken and C. R. Fallc's chapter "Late 
Pleistocene/Holocene mammalik faunas 
and environmental changes on the northern 
plains of the United States" (pp. 176-313) 
is an extensive treatment of present and past 
loci of sympauy for small faunules of ten or 

so micromammalian taxa, showing the gen- 
erally northern shift of the areas of sympany 
from Pleistocene-Holocene boundary times 
to today or the separation of the now- 
western montane from the now-eastern 
woodlands taxa as the plains became drier as 
the Holocene progressed. Other papers give 
similar treatments but not as broadly, often 
because they treat smaller geographic areas. 
Maps showing the areas of present-day fau- 
nal sympauy for an extinct local faunule are 
numerous and illustrate well the points 
made by the authors. 

The book is well produced, easy to read, 
and well printed and bound, with an index 
of all localities. Most of the figures are line 
diagrams; the few half-tones are dear but 
not strongly printed. 

This is not a work that may be read at a 
sitting but one to be consulted or dipped 
into. It brings together many scattered rec- 
ords and places them in environmental and 
faunal perspectives. It is thus a "Handbuch" 
or compendium that summarizes much of 
the present knowledge of Holocene faunas 
and environments for the central plains of 
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