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No Wonder th¢ckman TJ)-6 is the Most
Popular Centrifuge Ever Introduced!

You hear the same enthusiastic com-
ments, whether it’s the refrigerated or non-
refrigerated version. People love to own
it, and love to run it.

Users appreciate how quiet it
is. They like the removable bowl that
makes cleaning a snap. They like the
colorful adapters which bring a new
practicality and ease of handling to
table-top centrifuges.

Owners are delighted with the
TJ-6’s excellent reliability. And if
there is a problem, they know there

are hundreds of Beckman service representa-

tives nationwide —at least one in every major
city in the U.S. and Canada.

Send for Brochure SB-490 for a full

description of this superior table-top

centrifuge. Write to:

Beckman Instruments,

Inc., Spinco Division

1117 California Avenue

g Palo Alto, CA 94304.

BECKMAN
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SIMPLY POWERFUL

BIO-RAD’S NEW CONSTANT POWER SUPPLY.
ALL OF THE ESSENTIALS AT A SENSIBLE PRICE.

The era of the easy-to-operate, low
priced constant power supply for elec-
trophoresis is now here. Bio-Rad’s new
Model 1420A gives you all the constant
power you need for electrofocusing,
DNA sequencing and similar electro-
phoresis techniques.

Operation is simplicity itself. The
1420A has just two front panel con-
trols—a mode switch and an output
level switch. Set them once at the start
of the run. No need to select or switch
ranges during the middle of the run.

By sticking to the essentials, Bio-Rad
is able to offer you this fine power sup-
ply at a remarkably economical price.

The powerful facts about the 1420A
are: output power, 0.5 watts to 200
watts; output voltage, 20-2000 volts;
output current, 150 ma; output regula-
tion £1%.

When you combine the 1420A Power
Supply with the versatile Model 1415 or

1405 Cells, you have the makings for
truly great electrophoresis systems. An
example is shown below.

Call, write or circle the reader service
number below for the latest on Bio-Rad
electrophoresis.

+B10-RAD P2V

2200 Wright Avenue ¢ Richmond, CA 94804

Phone (415) 234-4130

Also in Rockville Centre, N.Y., Austria, England, Germany, Italy,
Japan, The Netherlands, and Switzerland.

Bio-Rad’s Preparative
Electrofocusing System
includes the Model 1420A
Power supply. Model 1415
cell, Electrofocusing
electrodes, glass trays

and all the chemicals

and accessories needed for
preparative electrofocusing.
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The lagoon is a sedimentation trap for
fine-grained, organic-rich, suspended
particles exiting to the ocean via near-
by Barden Inlet. The inlet’s ebb tidal
shoals appear in the lower left. Note
the inactive recurved spit within the
bight. See page 285 for chart of the
area. |[A. C. Hine, University of South
Florida, Tampa, and C. S. Martens,
University of North Carolina, Chapel
Hill]



The Zeiss difference.

You'll know it when you see it. Confirm your diagnosis
with the best. The great name in optics

You can see more with Zeiss fluores-
cence microscopes, whether you're
looking at anti-nuclear ANA, FTA-
ABS, Neisseria gonnorhea, E. coli,
Toxoplasmosa, B. fragilis, or Herpes

1 & Il. Why settle for less than the best
to confirm your diagnosis? Especially
when Zeiss fluorescence micro-
scopes are so reasonably priced. And

so well-made that they will serve a life-

time with minimal service. WeSt Germany

Nationwide dealers and service.
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Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles,
San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or call (416) 449-4660.

Photo: Glomerulus from human kidney
showing granular desposits of IgG.
Direct immunofluorescence technique.

Another Zeiss difference!

You instantly see the alignment

of the light source on a ground
glass screeninfrontofthe -~
vertical illuminator. -

No awkward -

-
projecting.
/
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-
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Receptor Site Studies

74 Research Assistants for
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a-Adrenergic

Clonidine hydrochloride, [4-2H]-

Desmethylimipramine hydrochloride,

[2,4,6,8-2H]-

Dihydro-a-ergocryptine, 9,10-[9,10-3H(N)]-

WB-4101 (2,6-Dimethoxyphenoxyethyl)
aminomethyl-1, 4-benzodioxane,
2-[phenoxy-3-3H(N)]-

Epinephrine, levo-[methyl-3H]-

Norepinephrine, levo-[7,8-3H(N)]-

p-Adrenergic

Carazolol, DL-[3,6-3H(N)]-

Dihydroalprenolol hydrochloride, levo-
[propyl-2,3-3H]-

Epinephrine, levo-[N-methyl-3H]-

Hydroxybenzylisoproterenol, p-[7-3H]-

lodohydroxybenzylpindolol, ['251]-

Isoproterenol, DL-[7-3H(N)]-

Norepinephrine, levo-[7,8-3H(N)]-

Propranolol, |_-[4-3H]-

Aspartate

Aspartic acid, D-[2,3-3H]-

Aspartic acid, L-[2,3-3H]-
Methyl-D-aspartic acid, N-[methy/-3H]-

Benzodiazepine
Diazepam, [methyl-3H]-
Flunitrazepam, [methy/-3H]-

Cholinergic

Muscarinic

Acetylcholine chloride, [N-methyl-3H]-

Choline chloride, [methyl-3H]-

Pilocarpine, [BH(G)]-

Quinuclidinyl benzilate,
DL-[benzilic-4,4'-*H(N)]-

Scopolamine methyl chloride,
[N-methyl-3H]-

Nicotinic

Acetylcholine chloride, [N-methyl-3H]-

a-Bungarotoxin, [251]-

Choline chloride, [methyi-3H]-

Tubocurarine chloride, dextro-[13'-3H(N)]-

Dopaminergic

ADTN Amino-6,7-dihydroxy-
1,2,3,4-tetrahydronaphthalene,
2-[5,8-3H]-

Amphetamine sulfate, D-[BH(G)]-

Apomorphine, [8,9-3H]-

Chlorpromazine, [*H]-

Dihydroxyphenylethylamine,
3,4-[ethyl-1-3H(N)]- or [ethyl-2-3H(N)]-

Haloperidol, BH(G)]-

Propylnorapomorphine, N-[propy/-*H(N)]-

Spiroperidol, [1-phenyl-4-3H]-

GABA

Alanine, p-[3-3H(N)]-

Aminobutyric acid, y-[2,3-3H(N)]-
Dihydropicrotoxinin, a-[8,10-3H]-
Isoguvacine hydrochloride, [*H]-
Muscimol, [methylene-3H(N)]- or [4-3H]-
Nipecotic acid, [ring-3H]-

Glutamate

Glutamic acid, L-[3,4-3H]-
Glycine

Glycine, [2-3H]-
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Histamine

H,

Histamine, [FH(G)]-

Pyrilamine, [pyridinyl-5-3H]- (Mepyramine)

H;
Histamine, [PH(G)]-

Opiate

Dihydromorphine, [7,8-3H(N)]-

Enkephalin (5-L-leucine), [tyrosy!-3,5-3H(N)]-

Enkephalin (5-L-methionine),
[tyrosyl-3,5-3H(N)]-

Enkephalinamide
(2-D-alanine-5-L-methionine),
[tyrosyl-ring-2,6-3H]-

Ethylketocyclazocine, [9-3H]-

Morphine, [6-3H(N)]-

Serotonin

Hydroxytryptamine binoxalate, 5-[1,2-3H(N)]-

Hydroxytryptamine creatinine sulfate,
5-[1,2-3H(N)]-

Steroid

Androgen

Dihydrotestosterone,
[1,2,4,5,6,7,16,17-3H(N)]-

Methyltrienolone, [17a-methyl-3H]- (R1881)*

Testosterone, [1,2,6,7,16,17-3H(N)]-

Estrogen

Estradiol, [2,4,6,7,16,17-3H(N)]-

lodo-3, 17g-estradiol, 16a-['251]-
Moxestrol, [11p-methoxy-3H]- (R2858)*

Glucocorticoid

Dexamethasone, [6,7-3H(N)]-
Prednisolone, [6,7-3H(N)]-
Triamcinolone acetonide, [6,7-*H(N)]-

Mineralocorticoid
Aldosterone, D-[1,2,6,7-3H(N)]-

Progesterone

Dihydroprogesterone, [1,2-3H(N)]-
Nor-17a-ethynyltestosterone, 19-[6,7-*H(N))-
Progesterone, [1,2,6,7-3H(N)]-
Promegestone, [17a-methyl-3H]- (R5020)*

*Manufactured by NEN under licensed agreement of
ROUSSEL-UCLAF.

Miscellaneous
Dihydroxyvitamin Dj, 1a, 25-[26,27-3H]-
Hydroxyvitamin D,, 25-[26,27-3H]-
Imipramine hydrochloride, [2,4,6,8-3H]-
Melanocyte stimulating hormone inhibiting
factor, [proline-2,3,4,5-3H]- (MIF)
Phencyclidine, [piperidyl-3,4-3H(N)]-
Reserpine, [benzoyl-*H(G)]-

New England Nuclear

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

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

NEN Canada Ltd., 2453 46th Avenue, Lachine, Que H8T 3C9.
Telephone 514-636-4971. Telex 05-821808
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PRA’s new arc lamp systems.
More power at less cost per watt.

+ 2 to 6 times more useable power for given lamps over

conventional systems
+ Water cooled

+ Sealed to significantly reduce ozone health hazard
+ Designed to allow direct imaging into monochromators

without the use of lenses

+ Allows for use of lower-powered lamps for Reduced

Operating Cost
The regulated power supplies are:
+ Modulatable up to 25 KHZ

* Pulsed mode operation and optical feedback capability
+ Highly regulated — 0.1% ripple under full load

« Low RF, filtered single pulse starters

The supplies can power most arc lamps from 75W — 1000W.

Photochemical Research

Associates Inc.

45 Meg Drive, London, Ontario

Canada NGE 2V2

(5619)686-2950 Telex 064-7597
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DYNATECH'S NEW 12LB.
MKII PUMP GIVES YOU
A TON OF FLEXIBILITY.

Dynatech’s Automatic
Dispensing Pumps, of which

MK 1l is the newest, offer you flex-
ibility: a choice of pump heads, pumping
rates, delay time and shot sizes. And
uses. To pump us for more information
on the Dynatech model for you, contact:

DYNATECH LABORATORIES, INC.
900 Slaters Lane, Alexandria VA 22314
(800) 336-4543 = In VA, (703) 548-3889

Dynatech is the World’s Only Manufacturer of Microtiter®Products.
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Can’t See?
Can’t Study!

One camera used a
Javelin Night Viewing Device

Javelin, with the widest range of Night
Viewing Devices (NVDs) and accessories
in the world makes your study easier to
perform and your results more complete.

Whether you’re studying the effects of pol-
lution on hermit crabs or the social habits
of insects or mammals, or working in the
laboratory, it's a 24-hour a day endeavor.
Javelin's NVDs will help you observe all
facets of their activity without exposing
them to any unnatural light, not even infra-
red, thus eliminating an extra variable in
your study.

With a Javelin NVD you can study and
photograph subjects in almost total dark-
ness because the NVD provides a light gain
greater than 50,000 times.

Two of Javelin’s NVDs are particularly well
adapted to scientific projects because they
use a variety of lenses easily interchanged,
connect and disconnect from various
cameras quickly and are simpler to operate
than your 35 mm camera. Using an NVD

and Photo Adaptor you can shoot in al-
most total darkness with a lens setting of
/4 using ASA400 film and view or shoot
objects as close as ten inches or as far as
2,000 meters.

Our Javelin 221 is the most popular device
for relatively short distances. Lightweight,
it adds less than two pounds to your cam-
era. The focal plane iris of this model
allows you to reduce the field of view to
concentrate on the particular portion of
the screen of the greatest importance. For
convenience, this model also mounts on a
light tripod.

The Javelin 226 is a larger unit especially
designed for long distance viewing. It fea-
tures a biocular viewer, allowing you to
stand twelve inches back of the NVD and
look with both eyes, like watching TV. This
viewer is on a swinging door mount with
an optional adjacent swinging door to at-
tach a television or photographic or movie
camera. During field research you can
view the scene by using the biocular view-

er and, within seconds, “change doors” to
position a camera to photograph the
scene. The model 226 weighs 13.5
pounds, heavy enough to support large
telephoto lenses, but light enough to be
easily transported.

Both models use an Automatic Brightness
Control to eliminate adjustments when
scanning from dark to illuminated areas.
Gain is adjusted automatically.

Whether your project takes you under-
water or above, whether it involves tagging
prairie dogs or hospital research and
evaluation, Javelin has done it all. Call us
concerning your project. We may be able
to get you out of the dark.

JAVELIN ELECTRONICS

Subsdiary of Warler Kidde & Comp

19831 Magellan Drive,
Torrance, CA 90502 = (213) 327-7440
Telex: 19-4860 JAVELIN TRNC

232
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MACSYM 2 MAKES
LABORATORY AUTOMATION

At last, there is a new, fast and
easy way to automate labora-
tory instrumentation and
experiments. It's MACSYM 2.
MACSYM 2 is a basic, stand
alone, interactive measure-
ment and control system. It
boasts a powerful minicompu-
ter with a fast 16-bit processor
and up to128 K bytes of mem-
ory. It's specifically designed for
applications requiring signal
conditioning, data collection,
storage, computation and dis-
play, and a total MACSYM 2
system starts as low as
$9,990.

YOUR SIGNAL
CONDITIONING
ISALREAD
DONE.

With F
MACSYM 2, ,
yousimply 8
attach your
field
wiring to
the terminals
and you're
ready togo. Our comprehen-
sive library of I/0 cards can
interface to virtually any instru-
ment or sensor, and changing
signals is as easy as changing
cards.
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easy to understand English

EASY.

REAL POWER
INREALTIME.

With its 16-bit
processor
and 12-bit
data
acquisition
capability,
MACSYM 2
can capture
data at
4,000
sam-
ples
per
second.
And it stores, reduces

& time appli-
4 cation, not
" worrying about

and presents data in real time. programming.
MACSYM 2 is the one stand
MACSYM 2 alone measurement and

control system that really
makes sense. It is simple,

cost effective, and it all comes
in one compact, ready-to-go
desktop package. Now what
could be easier? For all the

SPEAKS A
BASIC
LANGUAGE.

mg@ﬁ\'\s’lg _sgeaks basics, call your local Analog
powerful computer Devices office listed below.
language that uses

and simple algebraic expres-
sions. With MACBASIC you can
run as many as 18 indepen-
dent tasks at the same time.
With MACBASIC you spend

ANALOG
DEVICES

your time designing your real

WAYOUT IN FRONT

Analog Devices, Inc., Measurement and Control Products Division, Box 280, Norwood, MA 02062; East Coast: (617) 329-4700
Ext. 303; Midwest: (312) 894-3300; West Coast: (714) 842-1717; Texas: (713) 664-6704; Belgium: 031/37 48 03; Denmark:

(02) 845800; England: 01/94 10 46 6; France: 686-7760; Germany: 089/53 03 19; Japan: 03/26 36 826; Netherlands: 076/879 251;
Switzerland: 022/319704; and representatives around the world.

H‘

9251;



TYRANN-ME™
a new, flexible membrane filter...

that virtually eliminates
normal handling breakage!

Flexibility...everyone else accomplished it by going to new
polymers. We took what others considered to be the problem
polymer, Mixed Esters of Cellulose, and made it flexible.

Our new Puropore TYRANN-ME™ 0.45 um membrane discs
are conveniently packaged and supplied for most all
analytical applications.

See for yourself. We'll gladly send YOU samples and
full information.

For technical assistance call our toll-free number:
1 - 800-854-8228

—————————
Purolator
puropore

Puropore, Inc.
A Purolator Technologies Company

14332 Chambers Road ® Tustin, California 92680 e (714) 731-81561
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UR NOVA 4 HAS
ALL THE LATEST

FEATURES. INCLUDING
EARLY DELIVERY.

That's why you should contact us
right now for fast delivery of one of
the most popular, compatible, re-
liable computer systems ever made
— the Data General NOVA® 4.

Our NOVA 4/C is the compo-
nent OEM’s dream come true,
combining low price with reliability
and flexibility.

The NOVA 4/S offers fast
scientific processing through its
instruction prefetch processor,
high-speed floating point, and
character manipulation abilities.

Then there’s the NOVA 4/X. It
provides all the features of the 4/S,
with up to 256K bytes of memory.

And every NOVA 4 is available
with our new winchester-type tech-
nology disc featuring integral
diskette backup.

Whatever your application,
there’s a Data General NOVA 4
that’s a perfect fit. With a delivery
date that'll keep you from throw-
ing fits.

Data General Corporation, Westboro, MA 01580,

(617) 366-8911. NOVA is a
registered trademark of

®Data General 7

Corporation, 1980. //
VISIT US AT BOOTN #1339 /
AT NCC, ANANEIM, CA., /Q,@

MAY 19-22, 1980.

Data General. P






We've just added higher resolution
and contrast to Olympus Vanox.
Infroducing: new Olympus LB objedtives.

Our new LB objectives are measur-
ably clearer and provide higher
resolution and contrast than our
Vanox universal research microscope
ever offered. Considering the objec-
tives they superceded, that’s quite an
achievement.

By creating a matched system of
eyepieces and objectives, we were able
to distribute lateral chromatic aberration
correction between both, instead of
correcting it in the objective alone. This
preferred system gives us more freedom
to correct field curvature, astigmatism
and other aberrations, especially at the
periphery of the field. The result is flatter
fields, increased resolution, crisper
images, without eyepiece color.

Long-barrel construction offers more
room for optical improvements, such as
the convenience of parfocality at every
objective magnification from 1.0X to
100X. Even the matching eyepieces
make observation easier: by shortening
the distance from eyepiece shoulder to
image plane, we give you a wider visual
field (our new standard eyepieces have a
field number of 20), while keeping a
comfortable 18.8mm eye relief, enough
even for eyeglass wearers.

And because the Vanox is a truly
universal microscope, the LB series will
include LB Plan Apochromats, Plan
Achromats, Phase Plan Achromats,
Fluorites, Achromats and other

But optics are just part of the Vanox
story, for the Vanox is more a system
than a microscope. Based on a frame
whose ultra rugged construction assures
rock-steady, vibrationless observation
and photomicrography, the Vanox system
includes optical, mechanical, illumination
and photographic modules for virtually
every research need: phase
contrast, differential inter-
ference contrast (after
Nomarski), fluorescence, polar-
ized light and darkfield illumina-
tion—available in most
cases for transmitted as well as
incidentlight.

Options for photomicrogra-
phy include accessories for
large-format film or Polaroid
packs, as well as for 35 mm
film, with manual or automatic
exposures up to 32 minutes,
advanced color temperature
regulation and data imprinting.

OBJECTIVE

EYEPIECE

INTERMEDIATE IMAGE VT
- — - — — — T
f PARFOCAL DISTANCE : MECHANICAL TUBE LENGTH "
€<-——- MM —— M- ——— ————— MM —— — — — - - e
————————————————— 195MM — — — — — — — — — - 10MM A

The Science Company

Human engineering, however, is not
an option—it is basic to Vanox design.
When a microscope system is designed
to grow with your changing research
needs over the next decades, its
operation must be as comfortable and
natural as it is precise.

The Vanox is the culmination of 60
years of Olympus microscope design
and manufacturing experience.

Wirite for a free brochure describing
the Vanox and its LB objectives. Or for
a demonstration, see your Yellow Pages
for the National Olympus Sales &
Service Network.

Olympus Corporation of America/PID, 4 Nevada Drive, New Hyde Park, N.Y. 11042. In Canada: W. Carsen Co., Ltd., Ontario.
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FILTER
HAS SIX LETTERS

CAN YOU THINK OF ANOTHER WORD FOR FILTER THAT ALSO HAS SIX LETTERS?

If the word you thought of has nine letters, try again.

But if you thought GELMAN, you're a winner. You not only found the
answer to this problem, but just about any other filtration problem you need
to solve.

Gelman Sciences has been continuously developing membrane filters
since 1959. So you'll find more kinds of filter membranes with our six letters
than with nine-letters.

You'll solve other problems when you specify Gelman membrane
filters:

Availability. Ours are stocked near you in over 100 dealer locations
through Curtin-Matheson Scientific, Fisher Scientific, Scientific Products,
AH. Thomas and VWR Scientific.

Accountability. You see the sales representative who sells Gelman Filters
on a regular basis. Face-to-face. (When did you last see a nine-letter sales
representative?)

Paper work. Since you order Gelman filters with the rest of your lab sup-
plies, you write only one purchase requisition. Saves you about $25 on
every order.

Price. With all the advantages of Gelman filters,
you'll find the price remains more than competitive.
Ask your local Curtin-Matheson Scientific,
Fisher Scientific, Scientific Products, A.H. Thomas or
VWR Scientific representative for complete informa-
tion on the entire line of Gelman membrane filters.

For a free copy of our 64 page Laboratory
Catalog, call Toll Free 800-521-1520. In Michigan
(313) 665-0651.

Or write Gelman Sciences, Inc., 600 S.
Wagner Rd., Ann Arbor, Ml 48106.

. &2, Gelman Sciences

qAb Laboratory Diagnostics Division
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COMPARISON OF TIAA WITH THE 10 LARGEST U.S. INSURANCE COMPANIES
20 Year Average Annual Costs* for $50,000 5-Year Renewable Term Policies

Policies Issued to Men Policies Issued to Women
Aged 25 Aged 35 Aged 45 Aged 25 Aged 35 Aged 45

$ 91.00 $189.50 $445.00 $ 73.00 $126.00 $281.50

Aetna Life 214.50 344.00 793.50 209.00 295.50 629.50
Conn. General NOT ISSUED NOT ISSUED

Equitable 183.00 334.00 747.00 154.50 275.50 585.00
John Hancock 203.50 326.00 723.50 193.50 291.50 637.50
Mass. Mutual 182.50 310.50 732.50 171.50 286.50 697.00
Metropolitan 119.00 225.50 584.50 103.50 177.50 469.00
New York Life 171.50 290.00 624.00 156.00 236.50 465.00

Northwestern Mutual 154.00 277.00 628.50 137.00 242.50 545,00
Prudential 150.50 239.00 552.00 130.00 179.50 336.00
Travelers 198.50 352.50 801.00 181.50 275.50 589.50
Mean Cost,

Largest Companies $175.22 $299.83 $687.39 $159.61 $251.17 $550.39
% Greater than TIAA 93% 58% 54% 119% 99% 96%
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this is the
fraction

Versatile enough for any job,
small enough to fit in an ordinary
refrigerator—ISCO’s Model 1850
allows you to handle up to 210
tubes in one removeable tray or in
35 small self-standing racks.

You can use tubes from 12 mm
to 18 mm in diameter, and you can
digitally select time, drop, or volu-
metric units. The number of units
deposited in each tube and the
number of tubes filled are con-
tinuously presented on an elec-
tronic display.

The solvent resistant stainless

steel tray may be
lifted out
after each
run for
sample
process-
ing and
storage,
or for washing.

And best of all, the Model 1850
is priced at only $1195.00. For
more information,

phone toll free: [800] 228-4250

(continental U.S.A. except Ne-
braska). Or write Instrumentation
Specialties Company, P.O. Box
5347, Lincoln, Nebraska 68505.

‘‘See us at FASEB & ASBC.”
Circle No. 23 on Readers’ Service Card

LETTERS
Osteoporosis: A Cautionary Note

Jean L. Marx, in her excellent article
about osteoporosis (Research News, 8
Feb., p. 628), suggests that imbalance
between two competing processes—re-
sorption, in the form of dissolution of the
calcium-containing mineral, and bone
formation—could be at the heart of the
osteoporotic puzzle. We would like to
comment on some aspects of this pat-
tern.

Morphological data characteristically
show osteoporotic bone trabeculae to be
less numerous and thinner than normal
ones (/). However, this phenomenon is
not the net result of a bare loss of mineral
combined with a loss of organic matrix,
it is accompanied by physical and chem-
ical modifications of the mineral and or-
ganic phases of the bone.

Osteoporotic bone trabeculae (the in-
ner part of bone, as opposed to cortical
bone, the outer weight-bearing structure)
have a higher specific gravity and a high-
er calcium content per unit weight (2) or
volume (3, 4) correlating with higher cal-
cium and phosphorous-to-hydroxypro-
line ratios (5). Thus, osteoporotic bone is
more porous and more mineralized; this
if anything, could account for its being
more brittle.

In addition, components are more ho-
mogeneous in osteoporotic bone than in
normal bone: magnesium content (¢) and
noncollagenous proteins ¢, 6) both de-
crease with age and, in osteoporosis,
show a negative correlation with specific
gravity and calcium content (¢); further-
more, the collagen molecules of the ma-
trix become less extractable with age (3),
suggesting stronger cross-links; hence a
greater degree of homogeneity and a
higher order of organization are achieved
in osteoporotic trabecular bone, while
the crystallinity of cortical bone has been
shown to remain unaltered with age (7).

We can speculate therefore that, in or-
der to reverse osteoporosis, any agent
influencing the balance between bone
deposition and resorption should also be
able to reverse the time-dependent evo-
lution of extracellular trabecular bone
components toward a more compact and
orderly structure.

Basic knowledge of the physics and
chemistry of extracellular bone com-
ponents in humans is still scanty with re-
spect to age groups and in view of the
vast problems arising from the mere ef-
fects of time [and weightlessness (8)] on
bone components; more extensive stud-
ies of the latter are particularly indicated

and caution is justified when optimistic
statements are made claiming reversal of
osteoporosis on the basis of an exclu-
sively biological approach, no matter
how well substantiated experimental re-
sults might be.

People in affluent societies expect to
lead an active life beyond menopause or
andropause. How much such expecta-
tions justify the needed heavy invest-
ments in view of the population ex-
plosion and the ever-widening gap be-
tween developing and affluent societies
is a matter where self-interest, scientific
interest, and worldwide policy are diffi-
cult to disentangle.

S. ORLOFF
D. MANICOURT
Department of Rheumatology and
Internal Medicine, Brugmann Hospital,
B-1020 Brussels, Belgium
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The ‘“Ellipsoid Algorithm”’

Gina Bari Kolata’s article (Research
News, 2 Nov. 1979, p. 545) on the al-
gorithm for linear programming (LP)
published by L. G. Khachian was the
first report on it to the general scientific
community. Since then, amid a flurry of
comment in the press, many applied
mathematicians (and others) have stud-
ied it, tried it out, and proposed improve-
ments. The Mathematical Programming
Society (MPS) has received 42 technical
papers written about the algorithm since
Gacs and Lovasz presented their version
at the Tenth International Symposium of
the MPS in Montreal last August. These
papers are listed in a bibliography (/),
along with relevant previous work and
some of the subsequent press coverage.

Eighty researchers attended the MPS
“*Workshop on polynomial-time al-
gorithms for linear programming’’ held
in New York on 8 February. The 17 re-
ports presented and lively discussions
added much to our knowledge of the sub-
ject. There are no written proceedings,
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ORLOV

SAKHAROV

S HCHARANSKY

Scientists and Engineers Pledge Moratorium on Behalf of Colleagues

On 22 January 1980, our colleague Andrei
Sakharov, an outstanding scientist and world-
renowned leader of human rights, was arrested
and exiled to Gorki by the Soviet authorities,
for the “crime” of expressing his personal opin-
ions. Since then he has been repeatedly ha-
rassed and even physically assaulted by the
police. His wife reports he is in poor health. We
must help!

To protest the Soviet government’s savage
treatment of their colleagues Orlov and
Shcharansky, more than 2,400 American scien-
tists pledged last year to restrict their scientific
cooperation with the Soviet Union. This action
was strongly applauded by Sakharov and other
Soviet dissidents (and was widely denounced
in the Soviet media). Nearly 1,000 French and
Australian scientists have also adopted similar
pledges. Because of Sakharov’s exile and the
deteriorating plight of other dissident scien-
tists, we must act now and in much greater
numbers than ever before.

We appeal to you, our fellow scientists and
engineers the world over, to join together in a
strong and significant protest of the Soviet
Union’s blatant violation of the human rights
provisions of the Helsinki Accords to which it
is a signatory. We propose a moratorium on
scientific cooperation with the Soviet Union

for a limited duration linked to Helsinki Ac-
cords actions. _

To commemorate the founding of the
Moscow Helsinki Watch Group by Orlov,
Shcharansky and others, the Moratorium shall
begin on the fourth anniversary of that date, 12
May 1980. Six months later, on 11 November
1980, there will commence a major confer-
ence in Madrid to monitor compliance with
the Helsinki Accords, with representation
from all 35 countries which signed the treaty.
We propose to maintain the Moratorium until
the end of the Madrid conference. Evidence
from that meeting can then help determine the
need for, and the course of, future action.

Scientists everywhere, acting indepen-
dently of their governments, must ex-
press their deep concern now! We urge
you to sign the pledge coupon below and
to solicit additional signatures from your
professional colleagues. The pledge does
not preclude personal communication with
Soviet scientists in the interests of promoting
human rights and world peace.

We will publicize the pledge, along with the
names of signers, and send the list to Soviet
President and Secretary Leonid Brezhnev and
to the President of the Soviet Academy of Sci-
ences, A. P. Aleksandrov.

Moratorium Pledge

To protest the human rights violations by the Soviet Union in the cases of Sakharov,
Orlov and Shcharansky, we, the undersigned scientists and engineers, pledge a
moratorium on professional cooperation with the Soviet scientific community for a
period beginning 12 May 1980, the anniversary of the founding of the Moscow Helsinki
Watch Group, and ending at the completion of the November 1980 Madrid Conference to
monitor the Helsinki Accords. During this period we will not visit the Soviet Union or
welcome Soviet scientists and engineers to our laboratories.

SIGNATURE

NAME (Please Print) AFFILIATION (Department, Institution, Country)

Science
California Institute of Technology

Affiliations for purpose of
identification only
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Please mail pledge coupon (before 1 May 1980, if possible ) to: Scientists for Orlov and Shcharansky, PO. Box
6123, Berkeley, CA 94706, USA. [Telephone: (415) 486-4403]. To help defray expenses, we would greatly
appreciate a contribution. Checks may be made out to SOS or Scientists for Orlov and Shcharansky. Thank you.
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Announcing the 5th Annual —,

AAAS
Colloquium on

R&D Policy

19—-20 June 1980
The Shoreham Hotel
Washington, DC

This highly successful Colloquium,
sponsored by the AAAS Commit-
tee on Science, Engineering, and
Public Policy, will bring together
leaders in government, industry,
and the scientific and technical
communities to address issues re-
lating to R&D and public policy
making in an inflationary envi-
ronment. Topics will include:

® Federal R&D Issues in the FY 1981
Budget + the original FY 1981
budget and the budget revision ¢
impact of inflation;

® [ndustry RE'D and the Economy *
problems of R&D in industry *
implementing federal policies
on innovation ¢ coping with
inflation;

® Science and Research at Universities *
outlook for federal funding of
research « impact of
demographic changes on
university needs and
capabilities * federal policies and
priorities * public accountability;

® State and Local Interests in RED
federal R&D and state and local
needs ¢ state and local funding
of R&D « technology transfer.

RESEARCH AND DEVELOPMENT:
AAAS REPORT V, by Willis H. Shap-
ley, Albert H. Teich, Gail J. Breslow,
and Charles V. Kidd, will be pro-
vided to Colloquium registrants.
The Report covers R&D in the fed-
eral budget and other topics relat-
ing to R&D and public policy. Reg-
istrants will also receive the pub-
lished proceedings of the confer-
ence.

For program and registration in-
formation, write:
R&D Colloquium
AAAS Office of Public Sector
Programs
1776 Massachusetts Ave., NW
8th Floor
Washington, DC 20036
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but most of the short presentations were
extracted from authors’ longer written
papers reviewed in (/).

We learned that most of the algorithm
Khachian used is the work of other So-
viet mathematicians: D. B. Yudin and A.
S. Nemirovsky of Moscow, and N. Z.
Shor of Kiev, whose article (2) states the
algorithm in its clearest form and also its
best form for practical computation—not
only for LP, but for the much more gen-
eral ‘‘convex programming’’ problem.
Because of the multiple authorship and
the basic idea—the generation of num-
bers which, geometrically, describe a se-
quence of ellipsoids which must all con-
tain a solution and which shrink, so that
it is eventually identified—we agreed to
refer to it and its near relatives as the
““ellipsoid algorithm’’ (EA). (Khachian
showed that, for one EA variant, each
step, and thus the whole algorithm,
could in principle be executed in ‘‘poly-
nomial time’’ on a suitable computer.
That was the finding which excited theo-
retical computer scientists, since the
simpler versions of the generally used
method for solving LP problems, Dant-
zig’s ‘‘simplex method,”” have been
shown not to run in polynomial, but in
exponential time, in the worst case.
““Worst case’’ behavior is always the
easiest to study; a theory of ‘‘average’’
behavior, which would explain the fact
that, in practice, the simplex method
acts like a highly efficient polynomial-
time algorithm, does not exist. Mis-
conceived as applying to the traveling
salesman and other ‘‘NP-complete”’
problems, Khachian’s result overexcited
some journalists.) )

There is agreement that Khachian’s
variant will not be used. In both theory
and practice it can take thousands of
steps to solve trivial problems. A typical
real problem of good size might require,
say, 1 hour\of high-speed computer time
to be solved by the simplex method. The
computer time for Khachian’s variant
would be about 50,000,000 years (it is an
algorithm for which the ‘‘worst case’ and
‘‘average’’ behavior are not far apart).

The idea of the EA, though, is in-
triguing and admits a large number of
possible improvements, to which most of
the papers at our workshop were direct-
ed: the starting ellipsoid chosen can be
much smaller than early work indicated;
the sequence can often be made to shrink
much more rapidly (the way of doing that
was discovered independently by 16 of
the 42 authors); there are better ways of
formulating the LP problem for solution,
ways to reduce its size as the EA pro-
gresses, improved ‘‘stop rules,”” and
proposals for hybrid methods that would

use the EA to locate a rough solution
which could then be polished off by the
simplex method.

Perhaps in combination these ideas
will improve the computing speed by
several orders of magnitude, and a few
hope that, after enough development,
the EA will overtake the simplex method
for LP. Since the simplex method was in-
vented in 1947, improvements in the al-
gorithm itself are thought to have speed-
ed it up by no more than a factor of 10;
the more important development has
been the exploitation of ‘‘sparseness,”’
the fact that almost all the data in the
large matrices used are zeroes and need
not enter into the arithmetic. This could
account for a factor of 100 in the problem
mentioned above, which thus might
require 1000 hours, or 0.1 years, using
the original version of the simplex method
(and 10,000 years on a 1947 model com-
puter). It seems the EA would not have
competed with the simplex method had
it been available in 1947; what’s worse,
no one has yet seen how to use the
valuable ‘‘sparseness’’ devices in the
EA. ‘

One can, however, say this for the
EA: it solved a significant theoretical
problem and can be used to solve others;
it may still be practically useful for the
difficult nonlinear problems that Shor
deals with; and it certainly brought a
new kind of excitement to one area of ap-
plied mathematics.

PHILIP WOLFE
Office of the Chairman, Mathematical
Programming Society, IBM Research
Center 33-2, Post Office Box 218,
Yorktown Heights, New York 10598
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A Second ‘‘Random Walk”’

For a second edition of A Random
Walk in Science (Crane-Russak, New
York, 1974), I should welcome con-

:tributions of humor in science, historic
and contemporary: anecdotes, witty ac-

counts, cartoons, self-deceptions, and
hoaxes. Especially sought are items
which, while humorous, also have value
for history and insight—in all fields of
science. Please identify fully the sources
of contributions.

ROBERT L. WEBER
104 Davey Laboratory,
University Park, Pennsylvania 16802
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Leitz Laborlux 12.
The clinical 1ab microscope
with research capabilities.

Leitz® has expanded the limits
of microscopy for 125 years.
Now this expertise has produced
the Laborlux®12 microscope,
designed for the pathologist and
the clinical laboratory.
New Flatfield Achromats.
Flatfield EF Achromats at a
price only fractionally higher
than standard achromats are
the result of new optical glasses
developed by Leitz.
Performance Engineered.
The objectives face away
from the observer. This gives the
pathologist free access to the
specimen. The condenser is cen-
terable, focusable and
interchangeable

for phase contrast. The controls
are positioned for optimum ana-
tomical comfort. There are no
compromises in quality. There-
fore service requirements

and projectable “downtime” are
virtually insignificant.

Leitz Service.

The expertise and experi-
ence of the well-established net-
work of dealers specializing in
microscopy and the professional
know-how of Leitz representa-
tives are now standing by, ready
to serve the clinical 1ab.

44'

1829

Accessories.

The modular Laborlux 12
accepts the complete line of
Leitz objectives, eighteen filter
systems and light sources of
incident light fluorescence,
phase contrast and darkfield.
There are also two and three
head discussion tubes and the
Combiphot II automatic camera
that turns the Laborlux 12 into
a low cost/high performance
photomicroscope.
Laborlux11.

For a considerably lower
cost, but still providing Leitz
quality for the clinical lab, the
new Laborlux 11 is
recommended.

Leitz
means precision.
Worldwide.

| B. Leitz, Inc.
l Rockleigh, New Jersey 07647
| Please tell me more:
| Laborlux 12 OJ

Laborlux 11 (J




Check our References.
Then put our 1980 Catalog to work.

The 1980 Calbiochem-
Behring Biochemical and
Immunochemical catalog
is now available. Itis a
complete catalog guide to
over 2,000 products and
related services, includ-
ing many new products.
And many product list-

ings include technical
data and useful refer-
ences. A quick and easy
way to obtain background
information.

If you would like your
own copy, it is yours for
the asking. Just write to us
at the address below.

This could well be the
most widely
used
reference
book in
your lab.

CALBIOCHEM-BEHRING CORP.
10933 North Torrey Pines Rd., La Jolla, CA 92037

Circle No. 83 on Readers’ Service Card




18 April 1980, Volume 208, Number 4441

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 ad-
vancement of science, including the presentation of mi-
nority or conflicting points of view, rather than by pub-
lishing only material on which a consensus has been
reached. Accordingly, all articles published in Science —
including editorials, news and comment, and book re-
views—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 af-
filiated.

Editorial Board

1980: RICHARD E. BALZHISER, WALLACE S. BROECK-
ER, CLEMENT L. MARKERT, FRANK W. PUTNAM, BRY-
ANT W. ROSSITER, VERA C. RUBIN, MAXINE F. SINGER,
PAuUL E. WAGGONER, F. KARL WILLENBROCK

1981: PETER BELL, BRYCE CRAWFORD, JR., E. PETER
GEIDUSCHEK, EMIL W. HAURY, SALLY G. KOHLSTEDT,
MANCUR OLSON, PETER H. RAVEN, WILLIAM P. SLICH-
TER, FREDERIC G. WORDEN

Publisher
WILLIAM D. CAREY

Editor
PHILIP H. ABELSON

Editorial Staff
Managing Editor Business Manager
ROBERT V. ORMES HANs NussBaAUM
Assistant Managing Editor Production Editor
JoHN E. RINGLE ELLEN E. MURPHY

News Editor: BARBARA J. CULLITON

News and Comment: WILLIAM J. BROAD, LUTHER J.
CARTER, CONSTANCE HOLDEN, ELIOT MARSHALL,
DEBORAH SHAPLEY, R. JEFFREY SMITH, NICHOLAS
WADE, JOHN WALSH. Editorial Assistant, SCHERRAINE
MAck

Research News: BEVERLY KARPLUS HARTLINE,
RicHARD A. KERR, GINA BARI KOLATA, JEAN L.

MARX, THOMAS H. MAUGH II, ARTHUR L. ROBINSON. .

Editorial Assistant, FANNIE GROOM

Consulting Editor: ALLEN L. HAMMOND

Associate Editors: ELEANORE BuTz, MARY DOREF-
MAN, SYLVIA EBERHART, RUTH KULSTAD

Assistant Editors: CAITILIN GORDON, STEPHEN KEP-
PLE, LoIS SCHMITT

Book Reviews: KATHERINE LIVINGSTON, Editor;
LiNDA HEISERMAN, JANET KEGG

Letters: CHRISTINE KARLIK

Copy Editor: ISABELLA BOULDIN

Production: NANCY HARTNAGEL, JOHN BAKER; YA
L1 SwiGArT, HoLLY BisHOP, ELEANOR WARNER;
MARY McCDANIEL, JEAN ROCKwoOD, LEAH RYAN,
SHARON RYAN

Covers, Reprints, and Permissions: GRAYCE FINGER,
Editor; CORRINE HARRIS, MARGARET LLOYD

Guide to Scientific Instruments: RICHARD G. SOMMER

Assistant to the Editors: JAcK R. ALsip

Membership Recruitment: GWENDOLYN HUDDLE

Member and Subscription Records: ANN RAGLAND
EDITORIAL CORRESPONDENCE: 1515 Massachu-
setts Ave., NW, Washington, D.C. 20005. Area code
202. General Editorial Office, 467-4350; Book Reviews,
467-4367; Guide to Scientific Instruments, 467-4480;
News and Comment, 467-4430; Reprints and Per-
missions, 467-4483; Research News, 467-4321. Cable:
Advancesci, Washington. For ‘‘Instructions for Contrib-
utors,”’ write the editorial office or see page xi, Science,
21 December 1979.
BUSINESS CORRESPONDENCE: Area Code 202.
Membership and Subscriptions: 467-4417.

Advertising Representatives

Director: EARL J. SCHERAGO

Production Manager: GINA REILLY

Advertising Sales Manager: RICHARD L. CHARLES
Marketing Manager: HERBERT L. BURKLUND

Sales: NEw YoORrk, N.Y. 10036: Steve Hamburger, 1515
Broadway (212-730-1050); ScotcH PLAINS, N.J. 07076:
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI-
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich-
igan Ave. (312-337-4973); BEVERLY HiLLs, CALIF.
90211: Winn Nance, 111 N. La Cienega Blvd. (213-657-
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent
Hill Rd. (802-867-5581).

ADVERTISING CORRESPONDENCE: Tenth floor,
%(1)5 (])3518)adway, New York, N.Y. 10036. Phone: 212-

-1050.

SCIENCE

U.S. and Soviet Agricultural Research Agendas

Disparities between the United States and the Soviet Union in invest-
ments in research and development have been detailed in recent reports.*
The Soviets edged out the United States in percentage of gross national
product (GNP) committed to total R & D in 1968. They have since in-
creased that lead to 3.4 percent of their GNP compared to 2.2 percent for.
the United States. By any criterion—percentage of GNP, number of scien-
tists per 10,000 in the labor force population, or absolute numbers—the So-
viet Union leads the world in R & D investment.

Nowhere is the gap widening more rapidly than in the area of investments
in agricultural research. Reports in the mid-1970’s suggested that one-third
of the world's agricultural research was conducted in the United States.
This is not true in 1980. There are now more than 60,000 agricultural scien-
tists in the Soviet Union and more than 150,000 supporting personnel. They
man 48 agricultural experiment stations and 175 research institutes. By
comparison, there are around 12,000 agricultural scientists in the United
States receiving public support—the combined total in the U.S. De-
partment of Agriculture’s Federal Research and State Agricultural Experi-
ment Stations—and a nearly equal number from the industrial sector and
others outside the land grant system: a total of 25,000 for the nation.

The number one agricultural research priority in the Soviet Union is sta-
bility of production. Seventy percent of the land is not favorable for agricul-
ture, being marginally cold or marginally dry, or both. A related priority is
breeding of plants for higher yields and better adaptation to climate. varia-
tions, mechanization, and resistance to pests. Increasing production of ani-
mal products is high on the list. There is a problem in producing sufficient
grain and fodder to feed the increasing numbers of livestock. Seed produc-

tion of forage crops is difficult because of the short growing season.

Soviet scientists are world leaders in wheat genetics (they have moved
winter wheat production 200 miles farther north), the development of high-
yielding hybrid dwarf sunflowers, and research to reduce environmental
stresses on crops and livestock. Expenditures beyond those in the United
States are being made for research on photosynthesis, genetic improve-
ments in crops and livestock, forage production, water management, and
the soil sciences. There are 21 centers for animal breeding, and institutes
in every republic for mechanization, soils and fertilizers, and pest control.

Agricultural academicians hold eminent positions in the Soviet acade-
mies—in medicine, engineering, and their National Academy of Sciences.
Thirty-four have been designated as heroes. One single advantage of the
U.S. agricultural system over the Soviet system is a climate that dependably
produces an abundance of crops and livestock. That advantage can be over-
come in time by the significantly greater technological inputs now directed
by the Soviets into the management of resources, their genetic improvement
programs, and their research emphasis on control of the basic biological
processes that limit the magnitude and stability of crop production.

The Soviet Union, with its resources of climate, land, and water, its tech-
nological inputs, and economic incentives, cannot consistently meet its food
needs. The resource base can, however, change with time and technology.
The recent imposition of a grain embargo for strategic purposes will acceler-
ate the change. Meanwhile, the share of total R & D expended for agricul-

‘tural research in the United States has fallen from 39 percent of the total in

1940 to 2 percent in 1980. All this should stimulate debate in Congress, the
White House, the federal agencies, and the National Research Council
about corrective measures for the low level of support for agricultural re-
search, the kinds of research to be done, and how such research should be
managed.—SYLVAN WITTWER, Director, Michigan State University Agri-
cultural Experiment Station, East Lansing 48824

*L. E. Nolting and M. Feshbach, Science, 1 February 1980, pp. 493-503; National Science
Board, Science Indicators—1978 (National Science Foundation, Washington, D.C., 1979); J.
Rhea, High Technology, February 1980, pp. 54-61.
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