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Low Protile

High Performance

No bench space? Limited floor
space? Beckman has the answer. The
new GPK and refrigerated GPKR floor
model centrifuges are compact enough
to fit under most lab benches and light
enough to roll from lab to lab, yet they
outperform much larger units.

With the three liter GH-3.7 horizon-
tal rotor they reach 3700 rpm/3200 g.
Fixed angle rotors offer 6400 rpm/
5442 g. And an exclusive disk brake
system gently decelerates a fully loaded
GH-3.7 in under two minutes.
© 1988 Beckman Instruments, Inc.

They are the only compact centri-
fuges that spin 250-mL conical-tip
bottles. They also handle 750-mL bottles
and virtually every popular-size tube
including as many as 148 RIA tubes,
104 1.5-mL microcentrifuge tubes,

28 50-mL round-bottom tubes.

There's even more versatility
with microplate carriers that are inter-
changeable with the buckets of the
GH-3.7 rotor and Aerosolve® cannisters
designed for biocontainment.
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The GPK and GPKR are just 214" wide
by 24%" high by 254" deep.

All at a low-profile price! The GPK
and GPKR: today’s best value in floor
model centrifuges.

Contact Beckman Instruments,
Inc., Spinco Division, 1050 Page Mill
Road, Palo Alto, CA 94304. (1-800-
742-2345). Offices worldwide.

BECKMAN
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“For Best Acting . . . the

EG600 Power Supply!”

You can count on award-winning performance,
time after time, from E-C Electrophoresis Power
Supplies. Consider the versatile EC600. It gives you
a choice of Constant Power, Constant Current, or
Constant Voltage with automatic crossover from
mode to mode.

The supporting cast includes 17 other E-C Power
Supplies, the broadest line in science. Models from
150 to 6,000 Volts, at prices from $250 to $2,595.

Bring down the final curtain on power supply
problems. Call 1-800-EC RANGE for our complete
Power Supply Catalog. In Florida, call
1-813-344-1644. EC-Apparatus Corp., 3831 Tyrone
Blvd. N., St. Petersburg, FL 33709, Telex: 51-4736
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EC600 Constant Power Supply
4000 Volts 200 Watts 200 miliAmps
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Single step purification

QIAGEN disposables transform cumbersome
daily nucleic acid preparations into an easy,
timesaving and inexpensive job. Picogram to
milligram amounts of plasmid DNA, A-DNA,
genomic DNA or RNA can be directly isolated
and purified from cleared cell lysates in one
step due to QIAGENs extended separation
range (see fig.).

QIAGEN-tips and -packs, which fit on conven-
tional pipettes or syringes, contain an anion-
exchange resin, patented to DIAGEN, for solid
phase extraction of nucleic acids. Expensive
equipment such as ultracentrifuges, HPLC/
FPLC™ orreagents like CsCland phenol are no
longer required.

Very high purity, excellent yields and superior
biological activity of nucleic acids are routinely
achieved in 10 minutes:

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

02 04 06 08 10 12

14
Elution profiles in a NaCl-gradient at pH 7.0 M NaCl

Biological activity

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

tips

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

packs

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

tubes

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

For free samples and application protocols
contact DIAGEN.




Antarctic ozone hole

ow much extra radiation from
H the sun hits Antarctica as a

result of the ozone hole, and
how does the solar irradiance there
compare with the amount of ultraviolet
light reaching the earth elsewhere? Each
year in September (the start of spring in
the Southern Hemisphere), the ozone
hole begins to develop, in October
ozone levels drop to a minimum, and in
November the hole dissipates. Freder-
ick and Snell calculated and compared
ultraviolet irradiance at the earth’s sur-
face at McMurdo Station in Antarctica
and levels at Miami, Florida, which is
representative of a low to mid-latitude
location (page 438). At McMurdo Sta-
tion the sun is low in the sky (and has a
high zenith angle), whereas over Miami
the sun is high (and has a low zenith
angle); thus, even when the ozone levels
are most depleted, the amount of ultra-
violet radiation reaching Antarctica is
not much different from the amount
that hits Miami at the summer solstice.
Nonetheless, the increased radiation
over Antarctica and the effective “longer
summer” brought on by the ozone hole
may cause problems for indigenous
plants and animals that have adapted to
a different environment.

Guif Stream in the
glacial age

IRST, a thick continental ice sheet
F formed, altering atmospheric cir-

culation and global wind pat-
terns; this led to a shifting of polar
waters southward, causing the North
Atlantic sea-surface temperature to
cool, and, as a marker of these changes,
the Gulf Stream flowed almost straight
eastward toward Gibraltar (page 440).
This is the sequence of events that,
according to the atmospheric model of
Keffer er al., changed the global climate
during the last ice age, which reached a
maximum 18,000 years ago. The Gulf
Stream today flows southwest to north-
east from Hatteras off the Carolinas to
the Norwegian Sea; the Gulf Stream
and its extension, the North Atlantic
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Current system, demarcate the bound-
ary between circulation patterns in the
northern ocean (the subpolar gyre) and
the more southern subtropical gyre. Ac-
cording to the model, the role of the
ocean 1n the initiation of continental
glaciation was a passive one.

sKIMOS in Greenland and villag-
E ers living in fishing communities

in Holland and Japan have espe-
cially low incidences of cardiovascular
disease; the fish oil in their diets has
been credited with this health advan-
tage. Fox and DiCorleto propose that
when fish oils are ingested, plasma lip-
ids are modified and then inhibit the
production of a protein, platelet-de-
rived growth factor-like protein
(PDGFc), by endothelial cells (page
453). This proposal is supported by a
study of the in vitro effects of fish oil
extracts on endothelial cells, the cells in
the artery wall that act as conduits for
the exchange of material and informa-
tion between the blood and the tissucs.
Endothelial cells that were treated with
a fish oil extract stopped making
PDGF. In vitro PDGF stimulates
smooth muscle cell proliferation, and,
therefore, if PDGF were inactivated in
vivo, the proliferation of smooth muscle
cells might be reduced; as a result,
blood vessels would not thicken as they
do in atherosclerosis and other cardio-
vascular diseases.

Fertilization events

IOCHEMICAL events that take
B place at the time of fertilization

are similar to those that occur
when a cell is activated by a neurotrans-
mitter, a hormone, or light. This has
been illustrated by experiments in
which receptors for neurotransmitter
are inserted into oocyte membranes
(page 464). Messenger RNA molecules
for one of two neurotransmitter recep-
tors were injected into oocytes and,
within a few days, the receptors were
expressed on the oocyte surface. After

the oocytes had been matured to eggs (a
process brought about by addition of
the hormone progesterone), stimula-
tion of the egg with the matched neuro-
transmitter induced several eclectro-
physiologic and morphologic phenom-
ena that usually accompany fertilization
(cover). Kline et al. propose that the
neurotransmitters (experimentally) and
the sperm (naturally) bind to receptors
on the surface of the oocytes and cause
an interaction with G proteins in the
egg (by analogy with reactions that take
place after other neurotransmitter-re-
ceptor interactions) that initiates the
series of steps that produces activation.

Ecdysone as insecticide

HE actions of ccdysone, the ste-
I roid hormone that induces molt-
ing in many invertcbrates, can be
mimicked with the insecticide RH 5849
(pages 467 and 470). Wing and col-
leagues report that, in cultured Drosoph-
ila cells and cell extracts and in larvae of
tobacco hornworms, the actions of RH
5849 and ecdysonc are qualitatively the
same, and RH 5849 binds competitive-
ly to the ecdysone receptor. In the
tobacco hornworms, RH 5849 was
even more potent than ecdysone in in-
ducing molting, cither because it is
more efficiently absorbed, more casily
transported, or more stable than the
natural hormone. Because RH 5849
can induce a premature and lethal molt,
it or analogs could prove to be powerful
“third generation” insecticides. In addi-
tion, these new nonsteroid substances
arc casier to synthesize than steroids
and should be of use in studying the
mode of action of ecdysone and the
structure, function, and distribution
patterns of ecdysone receptors.

The bottom lines

Black holes are now filling the silver
screen. A simulation with the Cornell
University supercomputer shows sc-
quential stages by which clusters of
movie stars collapse to form black holes
(page 421).
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lenges within your reach.

It is the Olympus AHS—
a rare fusion of compre-
hensive advanced research
and photomicrographic
capabilities. All performed
with consummate ease
and precision

In its absolute mastery
of photomicrography, the
AHS defines a new genre—
the photoresearch micro-
scope. Format selection is
exhaustive, ranging from
Polaroid to cine to 8"x10”
Operations from focusing
to exposure control are
automated. Sophisticated
technologies from a com
pany renowned for photo
graphic achievement
provide unprecedented
simplicity and performance.

To this impressive func-
tional capacity, the AHS
couples engineering of
exquisite precision and
optics of stunning clarity
to give you the one thing a
microscope must provide—
superior vision,

The AHS Photoresearch
Microscope from Olympus

it will change the way
you look at things.
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stration, call toll-free:
1-800-446-5967. Or write
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Instrument Division,
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In Canada: W. Carsen Co., Litd., Ontario

——
1 UTTTR DU

/
1

OLYMPUS

The Image of Quality
For information circle reader service number 21
For demonstration circle reader service number 22




American A tion for the Ad of Sci
Science serves its readers as a forum for the presentation
and discussion of important issues related to the advance-
ment of science, including the presentation of minority or con-
flicting points of view, rather than by publishing only material
on which a consensus has been reached. Accordingly, all ar-
ticles published in Science—including editorials, news and
comment, and book reviews—are signed and reflect the indi-
vidual views of the authors and not official points of view
adopted by the AAAS or the institutions with which the au-
thors are affiliated.

Publisher: Alvin W. Trivelpiece
Editor: Daniel E. Koshland, Jr.

Deputy Editors: Philip H. Abelson (Engineering and Applied
Sciences); John |. Brauman (Physical Sciences)

EDITORIAL STAFF

Managing Editor: Patricia A. Morgan

Assistant Managing Editor: Nancy J. Hartnagel

Senior Editors: Eleanore Butz, Ruth Kulstad

Associate Editors: Martha Coleman, R. Brooks Hanson,
Barbara Jasny, Katrina L. Kelner, Edith Meyers, Linda J.
Miller, Phillip D. Szuromi, David F. Voss

Letters Editor: Christine Gilbert

Book Reviews: Katherine Livingston, editor; Deborah Field
Washburn

This Week in Science: Ruth Levy Guyer

Contributing Editor: Lawrence |. Grossman

Chief Production Editor: Ellen E. Murphy

Editing Department: Lois Schmitt, head; Mary McDaniel,
Patricia L. Moe, Barbara E. Patterson

Copy Desk: Joi S. Granger, Beverly Shields, Anna Victoreen,
Barbara Wittig

Production Manager: Karen Schools

A Prod : James Landry

Graphics and Production: Holly Bishop, James J. Olivarri,
Yolanda M. Rook

Covers Editor: Grayce Finger

Manuscript Systems Analyst: William Carter

NEWS STAFF

News Editor: Barbara J. Culliton

News and Comment: Colin Norman, deputy editor; William
Booth, Gregory Byrne, Mark H. Crawford, Constance Holden,
Eliot Marshall, Marjorie Sun, John Walsh

Research News: Roger Lewin, deputy editor, Deborah M.
Barnes, Richard A. Kerr, Jean L. Marx, Robert Pool, Leslie
Roberts, M. Mitchell Waldrop

Europ: Correspondent: David Dickson

BUSINESS STAFF

Business Staff Manager: Deborah Rivera-Wienhold
Classified Advertising Supervisor: Karen Morgenstern
Membership Recruitment: Gwendolyn Huddle
Member and Subscription Records: Ann Ragland
Guide to Biotechnology Pr and Instr

Shauna S. Roberts

Auct.

ADVERTISING REPRESENTATIVES

Director: Earl J. Scherago

Traffic Manager: Donna Rivera

Traffic Manager (Recruitment): Gwen Canter

Advertising Sales Manager: Richard L. Charles

Employ Sales Manager: Edward C. Keller

Marketing Manager: Herbert L. Burklund

Sales: New York, NY 10036: J. Kevin Henebry, 1515 Broad-
way (212-730-1050); Scotch Plains, NJ 07076: C. Richard
Callis, 12 Unami Lane (201-889-4873); Chicago, IL 60611:
Jack Ryan, Room 2107, 919 N. Michigan Ave. (312-337-
4973); San Jose, CA 95112: Bob Brindley, 310 S. 16 St. (408-
998-4690); Dorset, VT 05251: Fred W. Dieffenbach, Kent Hill
Rd. (802-867-5581); Damascus, MD 20872: Rick Sommer,
24808 Shrubbery Hill Ct. (301-972-9270); U.K., Europe: Nick
Jones, +44(0647)52918; Telex 42513; FAX (0392) 31645.

Information for contributors appears on page X| of the 24
June 1988 issue. Editorial correspondence, including re-
quests for permission to reprint and reprint orders, should be
sent to 1333 H Street, NW, Washington, DC 20005. Tele-
phone: 202-326-6500.

Advertising correspondence should be sent to Tenth Floor,
1515 Broadway, New York, NY 10036. Telephone 212-730-
1050 or WU Telex 968082 SCHERAGO.

22 JULY 1988

22 JULY 1988
VOLUME 241
NUMBER 4864

SCIENCE

Space Science: Past and Future

symposium and a substantial number of recent publications have provided a basis

for estimating the past performance and the prognosis for the U.S. space effort (see

Research News, 8 July, p. 162). Once this country enjoyed enormous prestige for
both its manned presence in space and its excellent scientific achievements. Its present
position and its future status are less favorable. A crucial weakness in the NASA program has
been excessive emphasis on man in space. The great adventure of visits to the moon won
universal attention and admiration. But in this era and in the future, repeated travel to a
space station near the earth becomes monotonous, with excitement mainly stirred by stunts
and by the possibility of a tragic accident. A principal justification for the space station, then,
is its potential role in scientific and biomedical research. That is not negligible, but it does
not match the past accomplishments of unmanned missions or their potential if unleashed.
The robotic missions are much less costly, are flexible, can be conducted more rapidly, and
can probe phenomena inaccessible to the human presence. They have a superior record of
leading to practical applications and will probably stir increased interest as concern about the
environment mounts.

In terms of prestige and science and engineering, the planetary missions were
exemplary. That was particularly true of the Voyager missions. The engineering achieve-
ments involved in the Voyagers were magnificent, including durability of the craft, their
flexibility in responding to earth-borne commands, and the capability of the system to
convey information to distant earth.

For the present and the future, some of the most important observations from space
will relate to the earth and sun. Changes in stratospheric ozone and potential greenhouse
phenomena urgently require steady monitoring. Observations of ocean currents that give
rise to El Nifio and related climate and weather phenomena are of practical importance.
Changes in vegetation worldwide can best be followed by sensors on satellites. Phenomena
in the sun and solar-terrestrial relations will be of enduring importance.

The capabilities of satellite sensors are impressive. They can be used to obtain vertical
temperature profiles in the atmosphere and to determine concentrations of many important
trace gases in the atmosphere and their variations with altitude. Visible and near-infrared
imagery are important in weather forecasting as well as in the estimation of marine
resources. A striking example of the potential of a space mission in physical science is the
Laser Geodynamics Satellite, which was built at a cost of $6 million (1987 dollars).
Reflectors allow ground-based lasers to track the position of the object with centimeter
accuracy. This capability has led to improved knowledge of post-glacial rebound and of
clectromagnetic coupling between core and mantle.

In following developments regarding the atmosphere and oceans, it is desirable to
maintain time series of measurements. The outlook for some of the most important
observations is chancy. We are highly dependent on the Nimbus 7 satellite that has long
outlived its expected usefulness. A gap in ocean color observations has already occurred,
owing to termination of the coastal zone color scanner measurements on Nimbus 7. Global
stratospheric ozone measurements with high spatial resolution are also likely to become
unavailable. No firm plans have been made for a follow-on mission to the Nimbus 7 total
ozone mapping spectrometer.

Earlier, when operation of the space shuttle was expected, our great national capability
of expendable launch vehicles was destroyed. Launches of satellites were assigned to the
shuttle. This led to delays and to costly extra requirements for quality control.

In the future, major U.S. earth monitoring activities will involve polar orbiters, but
these have not yet been included in the budget. Present indications are that these satellites
will not be launched before the late 1990s. In the meantime, other countries are proceeding
with a variety of programs for carth observations, and they will provide strong competition
for leadership in the field. The United States has embarked on a program of restoring its
launch capabilities. That effort should be expedited, and correspondingly faster schedules of
unmanned missions should be established. —PHILIP H. ABELSON
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Applications? The sky's the limit.
For openers, there's product, pack-
age and fabric design. And visual
simulation. And graphic design.
Even animation...an unattended
operation made possible by a built-
in RS232 port that allows remote
exposure triggering by the host
computer.

In fact, the possibilities are up to
you. So are color choices, which
range from a full spectrum...to sim-
ple black-and-white.

Yet, for all of their sophistica-
tion, our recorders are wonder-
fully uncomplicated. They're easy
to learn...easy to use. And, thanks
to microprocessor-controlled au-
tomatic calibration, you can pre-
set exposure settings, color bal-
ance, contrast and brightness for
consistent and repeatable color
performance. Slide after slide.
Day after day.

And they make your best work
look even better.

Call 1-800-852-8533 or write for
more information on the growing
line of Matrix presentation prod-
ucts. After all, anyone can project
an image. We protect it.

AT MATRIX, SOMETHING
NEW IS ALWAYS DEVELOPING.

3 MATRIX

INSTRUMENTS INC.

One Ramland Rd, Orangeburg, NY 10962
1-800-852-8533.




women is about twice that in men. The

actively metabolizing tissue is the lean body

mass, and an experiment carried out by

medical students in this university on them-

selves showed that sex differences in resting

oxygen consumption when related to sur-

face area, and of the order of those given by

Fischer, disappeared when expressed in
terms of lean body mass (2).

DonNALD S. MCLAREN

Department of Medicine,

University of Edinburgh,

The Royal Infirmary,

Edinburgh, Scotland EH3 9YW

1. M. Kleiber, The Fire of Life: An Introduction to Animal
Energetics (Krieger, Huntington NY, 1975).

2. M. G. MacMillan, C. M. Reid, M. Shirling, R.
Passmore Lancet i, 728 (1965).

Dolphin Research

I write in response to the article “The
social lives of dolphins” by William Booth
(Research News, 3 June, p. 1273). First, the
last sentence of the article mistakenly attri-
butes to me the idea that “large brains may
have something to do with the amount of
sexual behavior that is pursued outside of

any reproductive context.” This was not my
idea. Second, Booth implies a disagreement
between myself and Randy Wells concern-
ing comparisons between primate and dol-
phin social systems. We do not disagree; I
concur with Wells that dolphin-terrestrial
mammal comparisons should proceed on a
broad front and not focus exclusively on
chimpanzees or any other single species.
Finally, Andrew Richards is the unnamed
“third graduate student” mentioned in para-
graph 7 of the article. He has been closely
associated with the Shark Bay dolphin re-
search for 5 years.
BARBARA SMUTS
Departments of Psychology
and Anthroplogy, University of Michigan,
Ann Arbor, MI 48109-1346

Is Science “Gender-Blind™?

In response to Daniel E. Koshland, Jr.’s
editorial “Women in science” (25 Mar., p.
1473), I would like to point out yet another
way in which the scientific community ig-
nores the value of women members—by
limiting their participation on editorial
boards and boards of reviewing editors (25

Mar., p. 1469). Koshland is correct when he
states that the “old boys” system “has been
only partly eradicated”: only 8% of the
Science boards’ members are women. I
would bet that the percentage of women
actually reviewing manuscripts is much
greater. Women don’t choose to sit in the
wings; they are an untapped resource.
Women don’t need role models; they need
opportunities.
BERNADINE J. WISNIESKI
Department of Microbiology,
University of California,
Los Angeles, CA 90024

Response: The main point of my editorial
was that we should increase the representa-
tion of women in the scientific community.
We checked our reviewers for the past 3
months as a result of Wisnieski’s letter and
found the number of women to be 10%. It
is noteworthy that both this number and the
percentage of women on our boards are
comparable to or slightly higher than the
percentage of women on U.S. science facul-
ties (for example, women make up 4% of
U.S. chemistry faculties). If the total num-
ber of women scientists increases, these per-
centages will undoubtedly go up.

—DANIEL E. KOSHLAND, JR.

BURN YOUR REFERENCE CARDS!

THE

GERMAN HYPERTENSION LEAGUE

keywords or abstract
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IBM PC/XT/AT, MS-DOS, CP/M 80

SYSTEMS/  (303) 247-8500

REF-11"

Computerizes your REFERENCES
and prepares your BIBLIOGRAPHIES

OJ Maintains a data base of references

[0 Searches for any combination of authors, years
of publication, reference title, publication title,
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[0 Reads your paper, inserts citations into the paper,
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announces

1988.

The German Hypertension League has created a new research
fellowship, now available to scientists currently involved in
fundamental or clinical research relevant to hypertension. Re-
cipients will be selected by the Scientific Commitee of the
German Hypertension League on the basis of scientific merit
and a detailed research proposal. Candidates from any country
can work for 1 or 2 years in a laboratory of their choice in
Germany. This award is sponsored by

Essex Pharma GmbH, Miinchen.
The deadline for receipt of research proposals is September 1,

Further details may be obtained from

sznoo

German Hypertension League Fellowship Program

c/o Detlev Ganten, MD, PhD
German Institute for High Blood
Pressure Research

Im Neuenheimer Feld 366
D-6900 Heidelberg, FRG
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If you've got better things to do than debug pages and

pages of code, you need ASYST"" It's the programming
environment developed specifically for scientific and

engineering applications.

ASYST simplifies data analysis and graphic display,
and integrates them with data acquisition. Using
ASYST, you can replace pages of low-level code with a
few specialized commands. And it’s easy to tailor to
your changing applications. ASYST s simple
configuration menus and our technical support will
get you up and running quickly—and keep you there.

Call and discuss your application with one of our
technical specialists. Or request more information.

Just make the next line of code you enter
1-800-348-0033. It'll put you on-line with ASYST,
the scientific way to program.

Features:

B Analog-to-Digital, Digital-to-Analog, and Digital I/0 Support
u GPIB/IEEE-488 Interface

W RS-232 Interface

B Sophisticated Analysis and Graphics

System requires IBM PC, XT, AT, or 100% compatible.

SOFTWARE TECHNOLOGIES, INC

100 Corporate Woods
Rochester, NY 14623 .
1-800-348-0033 (or 716-272-0070)

System Developers: Ask about our new ASYST Run-time License.
ASYST isa trademark of Asyst Software Technologies, Inc.

IBM, IBM PC, IBM PC/XT and IBM PC/AT are registered trademarks
of International Business Machines Corporation.

30 day no-risk trial offer.
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Its easier to rip the one on the left.

NitroPlus 2000™ membranes from MSI are 500 times
stronger than traditional nitrocellulose. These high-
strength membranes are so tough, they’re guaran-
teed not to crack or chip
during standard transfer
procedures.

Developed and patented
by MSI, NitroPlus 2000
membranes have the clas-
sic binding characteristics
of standard nitrocellulose;
no protocol modifications
are needed. In addition, NitroPlus 2000 membranes
are sensitive to DNA, RNA and protein and can be
direct stained. They are ideal for capillary Southern
and Northern blots, all types of Western blots, plaque
lifts and colony hybridization.

With versatile NitroPlus 2000 membranes, up to six
reprobings can be successfully completed without
shrinkage, swelling, curling, or loss of performance...

Revolutionary Nitro-
Plus 2000 membranes
are another one of

the innovative prod-
ucts in membrane
technology developed
by Micron Separa-
tions Inc. Committed
to providing unique
solutions for diverse
challenges, our superior line of hybridization
membranes, filters, prefilters, filtration devices
and filtration units are available worldwide. For
the distributor nearest you call 1 800 444-8212.

despite the rigors of numerous washing and stripping
steps. Finally, repeating procedures due to membrane
breakage and data loss is eliminated.

Stop losing valuable research time and avoid the
expense of repeating procedures due to membrane
breakage. For a free sample of NitroPlus 2000 mem-
branes, or information on MSI’s broad selection of
membrane and filtration products, call 1 800 444-8212.
Or tear and forward the coupon below.

Ooo0ooom

MICRON
SEPARATIONS
INC.

135 Flanders Road, Westborough, MA 01581
(617) 366-8212 Telex 4974298
FAX (617) 366-5840

Patent
Pending.

Please forward a free sample
of the unbreakable NitroPlus
2000 membrane from MSI

(0.45pum sample size, 15cm x 15cm).

Also, send a catalog in the following areas of interest:

[0 Laboratory Filtration
[ Process Filtration [ Molecular Biology

Name Title

Dept.
Address
City State Zip
Telephone Ext.

Send to: Micron Separations Inc., 135 Flanders Road, PO. Box 1046
Westhorough, MA 01581 USA 800 444-8212 (617) 366-8212
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Fig. 4. Relation of apparent K, cell ecdysteroid & ~ L e 1. Gilbert, Gen. Comp. Endocrinol. 44, 302 (1981).
receptor affinity and induction of premature molt- % g._ e 2 3. D. 8. King et al., Proc. Natl. Acad. Sci. U.S.A. 71,
ing in L3D0 M. sexta larvae for 28 RH 5849 &% 100.00 o, 793 (1974);]. T. Warren et al., ibid. 85, 958 (1988).
analogs. [*H]Ponasterone A receptor displace- 2 E 3 v e 4. Injection of high doses of RH 5849 (>10 ug/g)

B S 5 . into L4D1 abdomens led to obliteration of some
ment assays werc as described (7). Premature mole & g 10.004 . ecdysteroid-sensitive structures such as larval cro-
mduF'flon of L3D0 M. sexta was measured l?y 85 . o ° chets. Studies of insect tissues in culture have shown
admixing different concentrations of analogs in  § 3 10 oo that continuous high concentrations of 20-hydroxy-
0.5% DMSO:acetone (1:1) into artificial dier, £8 100¢ ot ecdysone actually inhibit cuticle deposition. For
then allowing the larvae to feed for 48 hours (ten Sz 030 - S — example, see J. W. Fristrom, J. Doctor, D. K.
individuals per treatment). The concentration to %~ 0.03 0.10 1.00 10.00  100.00 Fristrom, W. R. Logan, and D. J. Silvert [Dev. Biol.

elicit a 50% of maximal response (EDso) was
determined by plotting percentage of the treat-

EC,, [*H]ponasterone A receptor (WM )

ment population bearing a prematurely slipped head capsule as a function of dose in the diet. The linear
relation is highly significant (P < 0.001). The enlarged data point represents RH 5849.

nists may exert a negative feedback inhibi-
tion on hormone biosynthesis, as has been
suggested for Pieris brassicae pupae (10).
We have observed the induction of pre-
mature head capsule apolysis by RH 5849 in
all larval stages of M. sexta. This phenome-

term “hyperecdysonism,” an experimentally
induced state first described in Samia cynthia
pupae (14); clearly, many of the phenomena
reported here for RH 5849 are aptly de-
scribed by this term. Other modes of action
may be encountered in these compounds;

91, 337 (1982)] and K. Hiruma and L. M. Riddi-
ford [ibid. 110, 509 (1985)].

. L. M. Riddiford, in Biosynthesis, Metabolism and Mode

of Action of Invertebrate Hormones, J. Hoffmann and
M. Porchet, Eds. (Springer-Verlag, Berlin, 1984),
pp. 265-272.

. P. D. Robinson, E. D. Morgan, I. D. Wilson, R.

LaFont, Physiol. Entomol. 12, 321 (1987).

. A. E. M. Hassan and A. K. Charnley, J. Insect

Physiol. 33, 669 (1987); S. E. Reynolds, Pestic. Sci.
20, 131 (1987).

. J. W. Truman, D. B. Rountree, S. E. Reiss, L. M.

Schwartz, J. Insect Physiol. 29, 895 (1983).

. K. D. Wing and R. A. Slawecki, unpublished obser-

vations.

. g v 10. P. Beydon and R. LaFont, J. Insect Physiol. 29, 529
non has also been observed in larval Lepi- for example, we have noted significant neu- (1983). ' _
doptera of the families Noctuidae, Pyralidae, rotoxic symptoms in certain Coleoptera in B %VREREK:I:E%;;;T;U?&? d?blsgn?(t)lg?iém)
and Pieridae. RH 5849 controls‘ dipteran  vivo and housefly larval muscle in vitro (15). 13. C. M. Williams, Sci. Am. 217, 13 (July 1967).
larvae (both houseflies and mosquitoes) and  However, it is clear that RH 5849 and its i‘si T Bio; Bull. lg;%, h3‘(ii4 %1967)3

H . H - . L. gado, unpublished O servations.

certain cglequeran !arvae and has !accn analogs are bghavmg as ponstermdal ecdy 16, J. W. Traman, L. M. Riddiford, L. Safranek, Dev.
shown to inhibit ovariole developmentin all  sone agonists in Drosophila K cells and in Biol. 39, 247 (1974).
three orders (11). This latter activity is con-  hornworm larvae, and it is anticipated that 17- H. F. Nijhout, J. Insect Physiol. 22, 453 (1976).
. Ly . . . . 18. J. T. Warren, W. Smith, L. I. Gilbert, Experientia 40,
sistent with its putative ecdysonergic mecha-  these findings may be extended to other 393 (1984). »
nism of action (12). invertebrate systems utilizing ecdysones. 19. We thank L. Safranck and C. M. Williams for

The 1,2-diacyl-1-alkylhydrazines are thus
a novel class of “ecdysonoids” and are repre-
sentative members of the third generation
insecticides having their genesis in insect
hormones (13). C. M. Williams coined the
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For more information: See the 9 September issue
of Science, or the full Meeting Program in the 28
October issue (or call 202/326-6466).

Call for papers: Contributed papers on these or re-
lated topics are welcome; see the 24 June issue of
Science.

Featured sessions include: Superconductivity,
high-energy physics, atmospheric physics, measuring
fundamental quantities, scanning tunneling micro-
scope, synchrotron radiation, Feynman memorial ses-
sion, Monte-Carlo methods, chaos, and much more at
this Meeting held in conjunction with the Joint Winter
Meeting of the American Physical Society and the
American Association of Physics Teachers. Call for exhibits: If your organization wishes to ex-
hibit at the AAAS Annual Meeting, call 202/326-6462.
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