27 November 1981 ¢ Vol. 214 » No. 4524 $2.00

SCIEN

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE




Why the TJ-6 continues
to be the most popular
tabletop centrifuge.

Five years after its introduction, easy cleaning; the stainless steel If you're thinking about a table-
the Beckman TJ-6 in both its buckets designed to contain spill- top centrifuge, be sure to ask a
nonrefrigerated and refrigerated age in case of tube breakage. TJ-6 owner. And send for a
(TJ-6R) models, is even more popu- Those with a Model TJ-6R copy of our equally
lar in biochemical, clinical, and especially appreciate its popular Centrifuge
industrial labs. advanced, frost-free refriger- Primer with the

Why? Users tell us every time ation system. abc’s of centrifuge
they get a chance—in letters, phone Users also like the principles and operat-
calls, visits to our instrument exhib- sample capacity of the ing tips. No lab should
its. They like the TJ-6 becauseitis TJ-6—a full liter. And be without either one.
well designed, a pleasure to use, the Maxi-Carrier tube Write Beckman Instru-
and is so trouble free. They like the racks that are so conve- ments, Inc., Spinco Divi-
unusually quiet operation; the rotor  nient, and hold so many tubes sion, PO. Box 10200, Palo
bowl that lifts completely out for of so many sizes. Alto, CA 94304.

BECKMAN
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sl [HOw 10 break the *#P halboit
and regain control
of your schedule

355-Nucleotides
ATPyS GTPyS JATPaS ATP.S

The traditional probe for nucleic acid studies has
been P, one good reason being its high initial specific
activity. However, within a short time that advantage
dissipates because of 32P's short half life, and the ben-
efits of using *S in the first place become very
persuasive.

To take advantage of these benefits, NEN has
developed ¥S-nucleoctides for nucleic acid studies.
Primarity they introduce versatility and convenience
compared to #P. They also reduce waste and involve
the user with less radiation exposure.

| BASE
B30) O *80)
Iy Is fla” ©)
HO=—P=—Q~——=P—0~—P—0CH
NN
OH OH OH
OH OH(H)

Biological activity— These nucleotides have phos-
phate replaced by %¥S-thiophosphate inthe e or y
position. They are biologically active and each may be
substituted freely for its natural analog with a variety of
enzymes (DNA or RNA polymerase, protein kinase,
etc.). However, these compounds and probes pre-
pared from them are resistant to phosphatases and
nucleases at the point of thiophosphate substitution,
making possible new experiments and techniques.

Longer lived probes— Since 35S has six times the half
life of 3P (87 vs. 14 days), you'll need to make your
labeled probes much less often, leaving yourself more
time for research. Aiso there'll be less waste and less
expense.

High specific activity— All 3*S-nuclectides are avail-
able from NEN at specific activities approaching |
500Ci/mmol. Even more important, the useful specific
activity will be maintained longer by nucleic acids and
proteins because of 3S's longer half life (see diagram).

Freedom from production schedules —NEN's 353-
nucleotides are always available from stock. No more
planning your work around somebody else’s produc-
tion'schedule.
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Economy—You'll pay no more for the 3*S compounds
than for their ®P equivalents. When you count this sav-
ing in with the time- and waste-saving advantages
described above, you get a powerful argument for
making the switch.

Adenosine 5'-(y-thio) triphosphate, [33S]-
NEG-027H 250-500Ci/mmol

NEG-027  15-60Ci/mmol

Guanosine 5'-(y-thio) triphosphate, [35S]-
NEG-030H 250-500Ci/mmot

NEG-030  15-60Ci/mmol

Adenosine 5'-(x-thio) triphosphate, [*°S]-
NEG-033H 250-500Ci/mmol
Deoxyadenosine 5'-(a-thio) triphosphate, [3S]-
NEG-034H 250-500Ci/mmol

All compounds-are shipped in ethanol: 20mM tricine (pH 7.6),
20mM dithiothreitol, 1:1,in dry ice

Free Technical Bulletin

The use of 3°S-nucleotide analogs in 5’ end labeling, nick
translation, and protein kinase studies is described in our
technical bulletin, which is yours by circling the readers’
service number.

Not for use in humans or clinical diagnosis.

N} New England Nuclear

® 549 Albany Street, Boston, Massachusetts 02118
Call toll-free: 800-225-1572 Telex: 94-0996
(In Massachusetts and International: 617-482-9595)

In Europe: NEN Chemicals GmbH, D-6072 Dreieich, W. Germany
Postfach 401240, Tel. (06103) 85034, Telex 4-17993 NEN D

NEN Canada: 2453 46th Avenue, Lachine, Que. H8T 3C9

Tel. 514-636-4971, Telex 05-821808
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Mountain-climbing techniques provide
canopy access that has revealed sur-
prising interactions between epiphytes
and host trees in temperate and tropical
forest ecosystems. See page 1023. [Na-
lini Nadkarni, University of Washing-
ton, Seattle 98195]
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Just a few years ago no one would have believed that a fraction collector like SuperRac
could exist. Most researchers were used to their constant-volume and constant-time
collectors — with level-sensors at best.

Many were resigned to a compromise between resolution and the efficient use of
collection vessels.

SuperRac will change all that.

To begin with, SuperRac has built-in slope detection. Unlike a simple level sensor,
it cuts peaks at their true beginnings and ends. You can even collect unresolved peaks in
well-resolved fractions . . . and you never need to worry about baseline drift.

SuperRac also diverts uninteresting eluate to a waste trough — via a valve —
so you use fewer test tubes.

SuperRac’s memory stores five different col- New SuperRac
lection procedures that you can recall at the touch
of a button. It has nine time windows allowing
you to limit collection to interesting parts of your
chromatogram.

SuperRac automatically compensates for
asymmetric peaks and peak-width broadening dur-
ing an isocratic elution. And it continues to run the
pump for a specified time after a collection to clean
and equilibrate the system.

Ask your local LKB distributor for more
information on the new SuperRac. He’ll give you
several more reasons why we named it Super.

Circle No. 172 on Readers’ Service Card -

Head office: LKB-Produkter AB, Box 305, S-161 26 Bromma, Sweden. Tel. 08-98 00 40, telex 10492. Main US sales office; LKB Instruments, Inc. 12221 Parklawn Drive,
Rockville, MD 20852, Tel. 301-881 25 10, telex 230 89682. UK sales office LKB Instruments Ltd., 232 Addington Road, S.Croydon, Surrey CR2 8YD, England.
Tel. 01-657 8822, telex 264414. Other sales offices in: Athens (for Middle East), Copenhagen, Ghent, The Hague, Hong Kong, Munich, Paris, Rome, Turku, Vienna.




Messengers of

CREAIION

Our national power and
prestige will get a boost in
1987 when this 24,000-Ib.

launched into orbit to open
a new era in astronomy
and a new window on the
universe.

Only Shuttle can lift the
large and heavy instru-
ments needed to catch
gamma rays. Their mea-
surements will help answer
key questions raised by ob-
servations made at other
wavelengths.

Gamma rays are the
least explored, highest en-
ergy form of electromagnetic
radiation. Tens of millions
times more energetic than
visible light, they contain clues
about the most powerful pro-
cesses raging inside super-
novae, quasars, pulsars, neu-
tron stars, black holes, and
exploding galaxies.

Unlike other radiation,
gamma rays reflect directly
the nuclear processes under-
way in the cores of such
exotic and powerful objects.
So our considerable knowl-
edge of nuclear physics can
be applied in the field of
nuclear astrophysics to learn
more about the interaction

Gamma-Ray Observatory is

are new knowledge with
its practical applications
and a better understand-
ing of the universe and
our astrophysical roots.

and creation of energy and
matter. F i
Speeding across space, / ||
gamma rays retain the '
time, direction, and

energy char- The NASA Goddard Space Flight

acteristics Center manages the Gamma-Ray
3 Observatory program and will receive
:-,?]Z?]SEd its scientific data via the TRW-

developed system of Tracking and
Data Relay Satellites and ground

they SUCCESSFUL
were created SCIENTIFIC
long ago and far away. < SPACECRAFT
As messengers of creation, "

they tell of the origins of the
universe and the evolution of
our own galaxy.

The rewards of this quest

A COMPANY CALLED

TRW
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How are you measuring catecholamines?

If you're using your own methodology, discover
how CAFFA-KIT™ may save you time and money.

In 1973 Passon and Peuler described an
innovative single isotope assay for norepi-
nephrine and epinephrine. Requiring less
than one ml of plasma, the assay accurately
‘measured these catecholamines in less time
and with greater sensitivity than before.

Peuler and Johnson’s novel refinement of
the assay in 1977 made the methodology
practical and led to the development of
CAT-A-KIT™ (Catecholamines Radioenzy-
matic Assay Kit [*H]).* Today the kit requires
even less assay time, provides even greater
sensitivity, and can determine dopamine in
addition to norepinephrine and epinephrine.

Superiority of plasma catecholamines.
Since the description of the single isotope
modification, the number of reports citing
the use of such methods has increased dra-
matically. In 1978 and 1979, 75 investigators
reported the use of CAT-A-KIT or similar
methodology in 100 publications. Two-thirds
of these investigators used the kit. Recent
evidence suggests that measurement of
plasma catecholamines by similar radio-
enzymatic methodology is superior
to 24-hour urinary vanillyimandelic acid
or metanephrines in detection of
pheochromocytoma.!

Figure 1, redrawn from data in Reference 1,
shows the value of plasma catecholamine
measurement in differentiating patients with
pheochromocytoma from patients without
pheochromocytoma.

Consistently accurate measurement of
plasma catecholamines, as provided by
CAT-A-KIT, has sparked new interest in the
study of catecholamines in human metab-
olism. The kit has been a significant aid in
research on mental depression and diabe-
tes. Scientists are also beginning to use the
kit as an investigative tool in other impor-
tant research areas: hypoglycemia, peptic
ulcer disease, hypertension, thyroid dis-
ease, and pituitary disorders.

Growing numbers of investigators are dis-
covering CAT-A-KIT's consistency, conve-
nience, and quality control—three good
reasons why it has successfully stood the
test of time.

The assay procedure is multistep but
straightforward, and qualified personnel
can perform it without difficulty. If prob-
lems do arise, back-up people from
Upjohn can offer guidance or training in
the use of the kit.

Strict quality control and ongoing personal
service help explain why CAT-A-KIT has
lfpgfged years of reliable performance in the
ield.

Copyright 1980 The Upjohn Company
968

Rose Kupiecki, Technical Service Representative
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Figure 1. Redrawn from data in Reference 1

Cost effective. .

With sufficient test volume, the measure-
ment of plasma catecholamines with
CAT-A-KIT can be as economical and as
reliable as methodology adapted from the
literature. When reagent and labor costs
are considered, many users have found the
dollar difference between CAT-A-KIT and
their own methodology insignificant, espe-
cially when considering the reproducibility
and convenience of the kit.

T3 diagnostics

Circle No. 26 on Readers' Service Card

If you're using your own methodology and
reagents to measure catecholamines, try
CAT-A-KIT and compare the cost. Write or
call for a personal cost analysis.

For less frequent analyses or small proto-
cols, an economical alternative is the cate-
cholamines assay service available through
Laboratory Procedures, subsidiary of The
Upjohn Company. More information about
this service can be obtained by contacting
Upjohn Diagnostics at the address below.

Sensitivity, specificity, speed.

Sensitivity—5 pg for NE, 3 pg for E and
20 pg for DA per 50 ul sample.

Sample Size— As little as 10-50 pl of biolog-
ical fluid is required.

Versatility —The fractionated assay mea-
sures NE, E and DA concentrations directly
in plasma, urine, cerebrospinal fluid and
tissue homogenates.

Specificity—The thin layer chromato-
graphic system, periodate oxidation and
extraction steps used in the assay insure
the accurate identification of each
compound.

Time Required—10-15 fractionated assays
(NE, E and DA) can be performed in dupli-
cate in one working day or less, and 20
assays of total catecholamines can be done
in duplicate in half a working day or less.

Test Control—Each kit contains a vial of
Control Plasma (with values), which pro-
vides a check to insure the test is being
performed properly.

How Upjohn Diagnostics can help.

Preparation of the reagents is one of the
most critical and time-consuming steps in
a catecholamines assay. Let us remove the
burden of reagent preparation with
CAT-A-KIT, the only kit of this methodology
and sensitivity commercially available. The
kit consists of nine separate reagents and
is accompanied by a Procedure Instruction
Manual—a step-by-step illustrated guide to
performing the test.

For additional information and ordering,
write or call:

Upjohn Diagnostics

Division of The Upjohn Company
Kalamazoo, Michigan 49001

616/385-7111

* Patent pending

'Bravo, E. L., et al.: Circulating and urinary cate-
cholamines in pheochromocytoma. N. Engl.
J. Med., 301: 682-686 (1979).

UD 80-016
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LKB
RackBeta

The small, versatile way to double capacity.

LLKB RackBeta liquid scintillation counters

offer programmable versatility

LKB’s traditional excellence in instru-
mentation is now available in liquid
scintillation counters. Evaluate the
LKB RackBeta. Designed with user
input, its modern modular design
doubles sample capacity while con-
serving valuable bench space.

This versatile instrument programs
easily to your specific needs. Just type
your values on the teleprinter and
the RackBeta will set the parameters
requested. The RackBeta can also

interrupt a program without upsetting -

other samples and a clear printout
records what occurred.

Twice the capacity.

Choose from two models. The
normal vial version (1215 RackBeta)
takes 300 samples, ten samples to a
rack. The miniature vial version

(
|
|
|
[
l
|
I
l
|
|

at significant savings.

(1216 RackBeta) takes 660 samples,
fifteen samples to a rack. That’s rwice
the capacity of competitive models—
all in an instrument that’s half the size.

In addition to providing high count-
ing efficiency, the RackBeta also offers
unrivalled reproducibility. Its patented
spectrum stabilizer calibrates the
instrument continuously to ensure
constant, reproducible, efficient count
results at all times with 60% minimum
tritium efficiency.

LKB INSTRUMENTS, INC.
12221 Parklawn Drive
Rockville, MD 20852

Yes, I want to count on LKB.

(] Piease have a representative contact me.

(] Please arrange a demonstration in my area.

O My purchase needs are ] immediate
(] 3 months [ ] 6 months [ ] 1 year

[ Please send me more information on
(1 1215 RackBeta [J 1211 MiniBeta
[] 1216 RackBeta (] 1212 MiniBeta

Circle No. 263 on Readers’ Service Card

and higher capacity

MiniBeta models for economical
versatility.

The two MiniBeta models offer
most of the features of the RackBeta
—at very affordable prices. Select the
version that fits your workload.

-Rethink your options carefully.
Before you purchase any liquid scin-
tillation counter, study the LKB
RackBeta and MiniBeta. They offer
solid advantages over competitive
models.

Name

Title

Institution

Address

State.




#1ina series of reports on new technology from Xerox

About a year ago, Xerox introduced the Ethernet
network—a pioneering new development that
makes it possible to link different office machines into
a single network that’s reliable, flexible and easily
expandable. ;

The following are some notes explaining the
technological underpinnings of this development. They
are contributed by Xerox research scientist David
Boggs.

The Ethernet system was designed to meet
several rather ambitious objectives.

First, it had to allow many users within a
given organization to access the same data. Next,
it had to allow the organization the economies
that come from resource sharing; that is, if
several people could share the same information
processing equipment, it would cut down on
the amount and expense of hardware needed. In
addition, the resulting network had to be flex-
ible; users had to be able to change components
casily so the network could grow smoothly
as new capability was needed. Finally, it had to
have maximum reliability—a system based on
the notion of shared information would look
pretty silly if users couldn’t get at the information
because the network was broken.

970

Collision Detection

The Ethernet network uses a coaxial cable
to connect various pieces of information equip-
ment. Information travels over the cable in
packets which are sent from one machine to
another.

A key problem in any system of this type is
how to control access to the cable: what are the
rules determining when a piece of equipment can
talk? Ethernet’s method resembles the unwritten
rules used by people at a party to decide who
gets to tell the next story.

While someone is speaking, everyone else
waits. When the current speaker stops, those who
want to say something pause, and then launch
into their speeches. If they collide with each other
(hear someone else talking, too), they all stop
and wait to start up again. Eventually one pauses
the shortest time and starts talking so soon that
everyone else hears him and waits.

When a piece of equipment wants to use
the Ethernet cable, it listens first to hear if any
other station is talking. When it hears silence on
the cable, the station starts talking, but it also
listens. If it hears other stations sending too, it
stops, as do the other stations. Then it waits a

SCIENCE, VOL. 214



random amount of time, on the order of micro-
seconds, and tries again. The more times a
station collides, the longer, on the average, it
waits before trying again.

In the technical literature, this technique
is called carrier-sense multiple-access with col-
lision detection. It is a modification of a method
developed by researchers at the University of
Hawaii and further refined by my colleague Dr.
Robert Metcalfe. As long as the interval during
which stations elbow each other for control of
the cable is short relative to the interval during
which the winner uses the cable, it is very
efficient. Just as important, it requires no central

= <

=
a )

Transceivers. These are small boxes that
insert and extract bits of information as
they pass by on the cable.

Controllers. These are large scale inte-

grated circuit chips which enable all sorts

of equipment, from communicating type-
writers to mainframe computers, regardless
of the manufacturer, to connect to the

Ethernet.

The resulting system is not only fast (trans-
mitting millions of bits of information per
second), it’s essentially modular in design. It’s
largely because of this modularity that Ethernet
succeeds in meeting its objectives of economy,
reliability and expandability.

The system is economical simply because
it enables users to share both equipment and
information, cutting down on hardware costs.
It is reliable because control of the system is
distributed over many pieces of communicating
equipment, instead of being vested in a single
central controller where a single piece of mal-
functioning equipment can immobilize an
entire system. And Ethernet is expandable
because it readily accepts new pieces of infor-

0
(/| |O

control —there is no distinguished station to
break or become overloaded.

The System
With the foregoing problems solved,
‘Ethernet was ready for introduction. It consists
of a few relatively simple components:
Ether. This is the cable referred to earlier.
Since it consists of just copper and plastic,
its reliability is high and its cost is low.

\__]

A mation processing equipment.
This enables an organization to
plug in new machines gradu-
ally, as its needs dictate, or as

K

technology develops new and better ones.

About The Author

David Boggs is one of the inventors of
Ethernet. He is a member of the research staff
of the Computer Science Laboratory at Xerox’s
Palo Alto Research .

Center.

He holds a
Bachelor’s degree in
Electrical Engineer-
ing from Princeton
University and a
Master’s degree
from Stanford
University, where
he is currently

pursuing a Ph.D.

XEROX

27 NOVEMBER 1981

XEROX® and Ethernet are trademarks of XEROX CORPORATION.

971



FORTODAY'S FACULTY AND COLLEGE STAFF MEMBERS FROM 18 TO 80.

Whether you're thinking retirement
or not,review the plan that provides
for cash withdrawal and /or a lifetime

Income.

TIAA-CREF Supplemental Retirement Annuities
(SRAEs) offer you substantial flexibility including cash
withdrawal and/or lifetime retirement income. You
can even reduce your income taxes now!

You can begin contributions to an SRA at any age
and begin benefits at any age up to age 71 unless you
aré still employed (then you can delay beginning
benefits until age 80). For example, you could start
contributions at age 25, and choose to begin benefits
or withdraw cash at age 34, 40 or 50, regardless of
your employment status.

Get your money at any time.

You can receive benefits as a lifetime income or over a
fixed period of from 2 to 10 years. What's more, if you
need it (even while employed by your current
employer), you can withdraw all the money you have
accumulated by surrendering your contracts. Or, you
can withdraw $1,000 or more every six months. There
is never a cash surrender charge.

Contributions are tax-deferred,
so you pay less income taxes now.

The federal income tax on your contributions is
deferred until they are paid to you as benefits. So, you
pay less tax now .

Changing employers? Take SRAs with you.

Since you own your Supplemental Retirement Annui-
ties, you take them with you if you leave your current
employer. You can make contributions through any
institution that makes Supplemental Retirement
Annuities available to staff members. Contributions
can be as little as $25 a month.

972

Full information.

Complete and mail the coupon for an SRA Information
Kit today. You'll get full details about all the advan-
tages SRAs have to offer, why this plan suits so many
financial situations and age groups and how much
you may contribute to the plan.

*TIAA-CREF provides annuities and other services for employees of
colleges, universities, private schools and certain other nonprofit
tax-exempt educational and research institutions.

HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE
...SEND FOR A FREE INFORMATION KIT.

[ e

Teachers Insurance and
Annuity Association of
America—College Retirement
Equities Fund

730 Third Avenue

New York, N.Y. 10017

Please send me full details
about TIAA-CREF Supplemen-
tal Retirement Annuities, the
flexible tax-deferred annuity plan that offers the opportunity to accumuy-
late funds for additional retirement income and the option for cash
withdrawal.

Name

Address

City.

State. Zip Date of Birth

Name of Institution

Please let us know if you are participating in a TIAA-CREF retirement plan
at your institution. O YES ONO 5112781 _I

e
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Reference over 5,000,000
compounds, atom by atom,

bond by bond.

The QUESTEL service brings together two
international scientific retrieval systems,
QUESTEL and DARC, to provide the on-line user
a new generation of reference systems for
chemistry. In one session the systems permit the
retrieval of structures and bibliographic
information for over 5,000,000 chemical
compounds.

DARC, the first and most fully developed on-
line structure search system available today,
eliminates the ambiguity of codes and
nomenclature by the use of graphic or alpha
numeric input of structures. Each molecule can
be described by a graph, the nature of the
atoms and the type of bonds. DARC provides
access to the EURECAS file which contains the
entire Chemical Abstracts (CAS) Registry file.
The CAS Registry numbers for the retfrieved
structures are automatically transferred to the
QUESTEL bibliographic system.

QUESTEL retrieves the literature of chemistry and
other related sciences including patents from

26 countries. Bibliographic information can be
searched not only by registry number but also
by subject. The QUESTEL/DARC system Is easy
to leam.

To assist you with your searching, QUESTEL offers
comprehensive workshop training programs
and quick re-

subscription fee ==
is required and I
our pricing is °
proportional to user time. This service is avail-
able via TELENET and TYMNET networks. -

sponse technical O /°
support via our " ~
tol-free phone 7/ N
number. No O Vi

QUESTEL and DARC, combining expetience in
chemistry information systems to retrieve the
information you require.

Go with Experience. Go with QUESTEL.

fjuestel

THE INNOVATIVE STRUCTURE AND BIBLIOGRAPHIC SEARCH SERVICE

1625 Eye Street, NW.,, Suite 818
Washington, DC 20006 USA
Telephone: 202/296-1604
Toll-Free: 800/424-9600
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ISAAC" turns

Apples
(into laboratory
computers...

...and data acquisition costs tumble!

ISAAC teams with the Apple Computer to give
you automated control of laboratory instruments, data
acquisition, electronic test, process control and front end
processing for centralized systems.

Its LABSOFT extended BASIC language makes
ISAAC easy to use wherever real time signals must be
recorded, manipulated, related, analyzed, stored, displayed
or printed out. Color charts and graphs are a breeze.

Major ISAAC Hardware Features:
@ 16-channel, 12-bitA/D @ 8 channel counter

converter ® Real-time clock
® 4-channel, 12-bitD/A @ RS-232C and IEEE 488
converter (optional) :
@ 16 binary inputs ® 4 programmable Schmitt
® 16 binary outputs triggers

® 16 bit timer

Vi

Typical Applications:

CHEMISTRY

©® Spectroscopy ® Chromatography @ Electrochemistry
ENGINEERING

©® Bioengineering ® Electronic test ® Materials testing
PSYCHOLOGY

©® Biofeedback ® Stimulus response ® Cognitive learning
PHYSIOLOGY

©® Human performance testing ® Neurological waveform
analysis

PROCESS CONTROL

® Flow, pressure and temperature measurements

©® Current and voltage measurements

ISAAC plus Apple. A lot of technical computing
power for a little money. For complete information, circle

reader service number, or call us toll free at
1(800) 343-4494.
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Cyborg Corporation, 342 Western Avenue, Boston, MA 02135
Apple is a trademark of Apple Computer. ISAAC, LABSOFT and CYBORG are trademarks of Cyborg Corporation.
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HPLC
From SERVA

Micro Columns

® 3 microns
Servachrom packings
® 125 mm long
4.5 mm diameter
® best results
in shortest time!

Precisior
Columns

® 5 microns
Servachrom packings
® 250 mm long
4.5 mm diameter
® 7 different
packing types

You will LOVE our quality
AND our prices!

SERVA HPLC Columns
are produced on large scale
for industrial purposes using
Servachrom Si 1 00 adsor-

- bents. Thus uniform quality
is guaranteed and our
customers benefit from the
reduction of cost per piece.

SERVA HPLC Columns
can be supplied ,certified"
with a computer output,
giving all the relevant data of
column performance.

Silica
Servachrom Si

® The new uniform
rounded Silica granules

® Plain or derivatized,
without cracks and
crevices

® Better than spheres,
much less expensive

® 3,5, 10 microns and
above, also for GC and
preparative techniques

Do yourself a favour and ask
for your copy of the new
Seperation Products
Catalog.

usaAa
SERVA Fine Biochemicals Inc. %

P.0. Box A, Garden City Park,
Ld, NY. 11040

Phone (518) 204-0151

and (800) 645-341 2

Continent
S8ERVA Feinblochamica GmbH & Co.
P.O. Box 105260 Tel. 06221 /5020
D-6900 Heidelberg 1
Japan
Maruzen 0Oil Co., L.td.
6-1-20 Akasaka

Minato-ku, Tokyo 107 J
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Biochemical Markers

The article ‘‘Biochemical markers
identify mental states’” by Thomas H.
Maugh II (Research News, 2 Oct., p. 39)
is overstated. While the catecholamine
hypothesis of affective disorders (de-
pression and mania) may have some heu-
ristic value for research, it has by no
means produced biochemical measures
generally useful in the diagnosis and
treatment of these disorders. The signifi-
cance of urinary 3-methoxy-4-hydroxy-
phenylglycol (MHPG), a metabolite of
brain norepinephrine, in diagnosing and
treating affective disorders has become
increasingly controversial after the initial
excitement generated by the early re-
ports, and the connection if any between
urinary MHPG and affective state is
poorly understood. Lithium’s ability to
prevent the recurrence of both mania
and depression suggests neurochemical
processes common to both poles of af-
fective disorder, and this would conflict
with the notion of the catecholamine
hypothesis that depression is associated
with a deficiency and mania with an
excess of brain catecholamines.

The article also states that platelet
monoamine oxidase may be ‘‘a good
marker in schizophrenia.”” Monoamine
oxidase levels may have nothing to do
with schizophrenia, being related rather
to other factors including treatment with
neurcleptic medication (7).

There is, however, a good laboratory
measure in psychiatry not mentioned in
the article. The dexamethasone suppres-
sion test (2) identifies a significant pro-
portion of patients with major (endoge-
nous) depression. These patients have
elevated basal blood cortisol levels that
are not effectively suppressed by feed-
back inhibition when challenged with a
test dose of dexamethasone.

FaLiEs A. MunNas
Department of Psychiatry and
Behavioral Sciences, University of
Health Sciences/Chicago Medical
School, North Chicago, Illinois 60064
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Maugh appears to clearly imply that
the identification of biochemical bases
for mental conditions was given its major
impetus during the late 1960’s by Schild-
kraut and Maas. If one refers to the
papers presented at a symposium held in
1957 (1), one finds the types of hypothe-

ses and experimental work referred to in
Maugh’s article.

Drug treatments for mental illness
have been with us for the better part of
two decades, and yet we still have drugs -
that seem to function with the subtlety of
a sledgehammer. They can hype up the
depressed and slow down the manic.
However, the types of delicate perturba-
tions of cognition and mood that would
truly be a boon to psychiatry still elude
the psychopharmacologists.

Jay D. GLASS
Department of Pharmacology, School
of Medicine, University of Pittsburgh,
Pittsburgh, Pennsylvania 15261
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Tesla’s Contributions

Eliot Marshall’s brief article about Ni-
kola Tesla (News and Comment, 30
Oct., p.523) contains several errors. The
first alternating current generators were
invented shortly after the discovery of
electromagnetic induction in 1830-31, al-
most a half century before Tesla began to
seriously study electricity. Alternating
current generators had already been in
commercial use in Europe for a decade
when Tesla patented his polyphase alter-
nating current motors and the genera-
tion-transmission system to make them
work. This system was first applied on a
large scale at Niagara Falls, but many
other hydroelectric plants of various
types were. by then in existence.

Also, the corporation founded by
George (not Edward) Westinghouse in
1888 hired Tesla for a year as consultant
(he was never a partner) and bought
some 40 Tesla patents that gradually
proved invincible in the courts. In 1896,
Westinghouse and General Electric set-
tled 300 patent infringement suits pend-
ing between them with a cross-licensing
(not-a ‘‘swap’’) agreement that made
General Electric senior partner in an
electrical equipment duopoly: this ele-
gant anticompetitive arrangement finally
fell afoul of the Sherman Act in 1911, but
both firms were by then well entrenched.

Last, Marshall is mistaken in reporting
that Tesla never acknowledged the work
of James Clerk Maxwell. Tesla did main-
tain for years that Hertz’s work had not
provided ‘‘experimental verification of
the poetic conceptions of Maxwell,”” but
he conceded his error in a 1911 address
to the National Electric Light Associa-
tion. Tesla’s stubborness was legend—
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his fixation on earth conduction of elec-
tric power led him to view Hertz waves
as transmission losses—but few radio
pioneers owed their success to sound
theory. Modern extremely low frequen-
¢y (ELF) research has actually con-
firmed Tesla’s claim that the entire earth
can resonate electrically, a principle use-
ful for submarine communication. ELF
transmitters do provide some free pow-
er, but only to local farmers in the dis-
concerting form of ‘‘electrified’’ fencing.

BEN JOHNSTON
1522 Corcoran Street, NW,
Washington, D.C. 20009

Engineering Education

The problems described by John
Walsh (News and Comment, 25 Sept., p.
1479) are pervasive within engineering
education. Large class loads, poor
equipment, increased administrative de-
mands, declining support services, and
the paucity of American Ph.D. candi-
dates are ‘common sources of stress.
Unfortunately, Walsh does not discuss
what might be the most crucial crisis of
all.

In our effort to manage the problems
mentioned, we are ceasing to be a schol-
arly community. The time spent in the
library for independent, scholarly study
has been sacrificed in order to hustle
grants, complete contracts, conduct con-
sulting, and manage the overflow of stu-
dents. Sustained interdisciplinary dialog
is eliminated in order to manage special-
ized technical and administrative tasks.
Independent inquiry is given up in order
to meet the specific assignments of con-
tracts, grants, consulting, administra-
tion, and overloaded classes. In short,
faculty are becoming functionaries, not
just within engineering but throughout
higher education. ' ~

The unique attractiveness of higher
education has always been the excite-
ment of belonging to a scholarly commu-
nity. Few people ever went into higher
education for the money. Few students
pursue a Ph.D. because it is ‘‘cost-effec-
tive.”” A livable income is of course
needed, but, beyond that, the freedom
and excitement of scholarly work within
a supportive environment has been the
essential attraction. We have lost that
attraction, and it should be of no surprise
to us when our best and most creative
students go elsewhere,

Davip A. BELLA
Department of Civil Engineering,
Oregon State University,
Corvallis 97331
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Our compact MM-33
micromanipulator
drives by hand or
motorized

‘Joy stitk. % L

Ideal for working at magnifications
up to 250X, the MM-33 provides coarse
movements in 3 planes (XYZ) plus fine
movement in the thrust axis. Excursions
calibrated in millimeters with vernier
readings to 0.1 mm; final drive calibrated
to 10 microns. Ball-bearing raceways
assure smooth, backlash-free operation.
All controls aligned in same vertical plane
permits use of several MM-33's side by side.
Mounts on Flexbar or a variety of bases.

Also available in a motorized version
(MM-33M), with ‘Joy Stick’ remote unit for
vibration-free control of speed and
direction. For literature, write: Brinkmann
Instruments, Cantiague Rd., Westbury,

N.Y. 11590.
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Scientific theory,
social practice.

How has the 20th-century explosion of scientific know!-
edge influenced society and its moral norms? Loren
Graham confronts this question in “a rich and important
book...permeated throughout by uncommonly good
sense’’—Daniel Kevles, author of The Physicists
“Learned, sophisticated, entertaining....| learned from
the book a great deal about the interplay between sci-
ence and values, but perhaps even more about scientific
attitudes in our times’—René Dubos

$19.95 at better bookstores or direct from:

&

Gl

COLUMBIA
UNIVERSITY
PRESS

Address for orders:
136 South Broadway
Irvington, N.Y. 10533

/
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...0Over one

megabyte of

user available RAM for your HP9845!"

Yes, you read it right! Over 1
megabyte of user available RAM
for your 9845! The Infotek AM 45B
memory consists of two circuit
boards, each containing 524K
bytes of memory. The boards
are form, fit and function inter-
changeable with the 131K byte
boards designed for your
machine. The installation can be
made in minutes and does not
involve any modification of your
HP 9845.

Just imagine what you can

do with a diskette of data IN
RAM. Data-base routines, sorts
and searches can run many
times faster. No need to buy a
second disk drive just to make
backup disks —copy from
memory and do it much faster.
And how about those real-time
instrumentation applications
where data is generated faster
than you can dump to disk.

Now for the best part, the price:

*4,500 >
524K byte board.

Availability is now!

For a demonstration in your
machine, call collect in California,
(714) 956-9300.

Nationwide call toll free,

1 (800) 854-34609.
Or return the coupon.

Infotek
I/ Systems
INFOTEK SYSTEMS

1400 North Baxter Street
Anaheim, CA 92806
(714) 956-9300 Telex: 182283

European users contact:

INFAX

Computer Products GmbH

Neustrasse 9, 6231 Schwalbach/Ts.
- West Germany,

06196-86067, Telex: 418310 insy d

* A Product of Hewlett-Packard

SCI 11/81

Name Title
Company
Street
City State. Zip.
Country Phone
We have

No. of units Make Model

I No. of units
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QUEUE SINGLE COMPRESSOR
CRYOSTAR FREEZERS ARE
DELIVERING ULTRA-LOW

TEMPERATURES TO
-75°C,-100°C, AND -135°C
WITH HALF THE EFFORT OF
OUR CASCADE COMPETITORS.

The most significant advancement in the state of the art
since the development of ultra-low temperature freezers
is the elimination of the cascade refrigeration system.
Unlike cascade freezers that mercilessly push two
or three compressors beyond performance specifica-
tions into chronic failure, the Queue Cryostar freezers
have only one compressor, running cool and effortiessly,
with non-explosive 100% fluorocarbon refrigerants.
Nothing fancy, either. Our sleek new chest and
upright freezers incorporate the same basic refriger-
ation components used throughout
your own home.

27 NOVEMBER 1981
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Remarkably, too, the Cryostar single compressor
capabilities easily surpass the physical limitations of
cascade designs to yield, at last, the first ever mechani-
cally refrigerated -135°C cryogenic storage systems.

For details on the exciting Cryostar freezers that
do twice as much with half the effort, call or write us at
Box 1901, Parkersburg, WV 26102, 304-464-5400.

R

—

Queue Systems”

Cryostar Model 7110, 12.2 cu. ft., —75°C. Cryostar refrigeration
systems are warranted for 25 months.

978C






H-600

the computenzed TEM.

Featuring an LaB, gun, the H-600 is a com-
plete, integrated analytical system that is easy
to operate. Pushbutton-selectable microscope
modes are; TEM (2.0A); SEM (20R); and
STEM (10A).

In the H-600 all routine setups and adjust-
ments are done automatically by the built-in
microcomputer.

For example, all seven lenses, including
the 3-stage condenser lens system, are auto-
matically adjusted for each specific operating
mode and magnification level. Individual
lenses can also be adjusted manually, in the
free lens control mode.

Other unique features of the H-600 include:
— Fifty-two computer-determined focus steps

(other microscopes only have 5to 9)

— Four focusing wobbler frequencies

Contents of healthy axon in adrenal medulla
of aging rat. X 15.850

— Four computer-controlled brightness
configurations
—Ten separate film numbering memory banks
—Three levels of optimum under-focus
— An eucentric focusing screen
In addition, the H-600 is available with
EDX, Energy Loss Spectroscopy, Diffraction
Beam Rocking and Spot Scanning. None of °
these modes requires specimen repositioning.
For complete details about the H-600, and a
demonstration, call or write: Hitachi Scientific
Instruments Division, 460 East Middlefield
Road, Mountain View, CA 94043,
(415) 916-0451.

Axon with dense bodies in adrenal medulla
of aging rat. X 15.850

HITACHI

SCIENTIFIC INSTRUMENTS
NISSEI SANGYO AMERICA, LTD.

Nissei Sangyo Co., Ltd. Tokyo, Japan, Tel:03-504-7111;

Nissei Sangyo Co., Ltd. London, United Kingdom, Tel:567-2242;
Nissei Sangyo G.M.b.H., Dusseldorf, W. Germany, Tel:0211-450982;
Nissei Sangyo Canada Inc., Toronto, Canada, Tel:416-675-5860.
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High efhclency
affinity couplmg
‘no longer stops

at the water’s edge.

Or with pH, pl and temperature.

Stable coupling of ligands in either aqueous or non-aqueous solutions
is but one of many unique attributes of our versatile Affi-Gel®10 and
15 activated affinity supports.

Full pH range. The high stability of the peptide bond formed with the
ligand extends from pH 2-14—and to all commonly used denaturants.

Full range of pl’s. Complementary Affi-Gel supports assure high
efficiency coupling of basic, neutral and acidic proteins.

Labile proteins too. Rapid gentle coupling makes these supports
ideal for sensitive enzymes or other labile proteins.

Wide temperature range. 10 and 15 can be used from ambient
to 4°C for both coupling and experimentation.

From peptides to proteins. Couple macromolecules and low
molecular weight ligands.

Now you know why just two supports——Affl-GeI 10 and Affi-Gel 15—
achieve high efficiency coupling of all primary amino group ligands.
And with ease, because only a simple washing in water or solvent

is needed before use. For details, contact

+-B10-RAD plr72¥y7 %

2200 Wright Avenue » Richmond, California 94804 « Phone (415) 234-4130
Also in Rockville Centre, N.Y, Australia, Austria, Canada, England, Germany,
Italy, Japan, The Netherlands, and Switzerland.
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AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the presenta-
tion and discussion of important issues related to the
advancement of science, including the presentation of
minority or conflicting points of view, rather than by
publishing only material on which a consensus has been
reached. Accordingly, all articles published in Sci-
ence—including editorials, news and comment, and
book reviews—are signed and reflect the individual
views of the authors and not official points of view
adopted by the AAAS or the institutions with which the
authors are affiliated.
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Biology and the Congressional Fellows Program

What constitutes effective social action? More than a decade has passed
siice a group of biologists at Cornell University, including faculty and
students, contemplated that question during a time of growing environmen-
tal awareness and concern. As the contagious enthusiasm of a young and
powerful political movement spurred groups into action throughout the
nation, the Cornellians searched for that unique contribution that a scien-
tific community might provide, and chose to offer a program by which
biologists themselves were put into service. They decided to select and
support young biology Ph.D.’s who would work on the staffs of congres-
sional committees that were writing environmental legislation. From this
effort, as from similar ones initiated elsewhere, grew programs that we see
today.

The most prominent of these is the AAAS Congressional Fellows
Program, which has evolved into a vehicle that each year allows a select
group of scientists and engineers, sponsored by diverse professional socie-
ties, to contribute their talents to government and, in return, gain govern-
mental experience.

Such admittedly political but clearly nonpartisan programs continue to
provide trusted technical information and advice to decision-makers. One
need only look at the 2 October issue of Science to appreciate the growth of
the program. In 1973 there were only seven Congressional Fellows. There
are now 34, sponsored by some 20 national organizations, including the
AAAS, the American Chemical Society, American Geological Institute,
American Geophysical Union, American Psychological Association,\ and
several of the leading engineering societies. There is breadth to this roster of
sponsors, which spans much of the spectrum of the American scientific
community. But does it cover the spectrum in full? Examination of actual
numbers reveals one disconcerting imbalance. Considering the pervasive
and potential usefulness of the work of biologists in our lives, it'is surprising
that there should be only four biological societies that sponsor Fellows. And
none of these societies are from that branch of the discipline that coricerns
itself primarily with whole-organism biology and ecology, in which the
potential application of current research findings is so high.

We feel that this shortcoming should be remedied. There is in our
judgment an increased rather than decreased need for biologists in legisla-
tive circles. Where issues are highly technical and clouded with ambiguity,
where powerful economic interests argue against ¢ach other regarding the
validity of interpretation of scientific data, and where the search for
confident, deterministic answers to uncertain, stochastic questions reflects
an understanding of science that remains naive, the input of the biologist
continues to be essential.

While times have changed from the days of activist large-scale environ-
mental reform, the legacy of that period is still very much with us. And
while there has been a shift in approach, from simplistic idealism to
concerned pragmatism, this shift has in no way lessened the potential
usefulness of the biologist in government.

Organizations of biologists could make a lasting contribution to society by
furthering programs that support the involvement of biologists in the
legislative process. The Congressional Fellows Program provides an estab-
lished means toward that end. We urge that an increased number of
biological societies take on the sponsorship of Congressional Fellows,
following the lead set by the American Society for Microbiology, the
Biophysical Society, the American Society for Photobiology, and the
Federation of American Societies for Experimental ‘Biology.—THOMAS
EISNER, Jacob Gould Schurman Professor of Biology, Cornell University,
Ithaca, New York 14853, AND PETER JUTRO, Adjunct Associate Professor
of Public Policy and Management, Cornell University
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