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We keep lab animals
from having
an identity complex.

As modern technology continues to change the face
of lab animal science, there is one company helping
to define the future with products that will handle
even the most difficult case presented by tomorrow’s
‘designer’ mouse:

Bio Medic Data Systems.

Nobody knowslab animal identification better
than we do. And with a background that includes
25 years of experience in lab animal housing, han-
dling and monitoring it’s easy to tell us apart. So,
when we set out to cure the problems of positive
animal identification, we truly distinguished our-
selves by listening to the international scientific
community.

Our unique Electronic Laboratory Animal
Monitoring System (ELAMS™) uses a miniature
transponder implant and advanced microprocessor

technology. It can link any animal to any computer
database, allowing you to individualize your animal
using your study number. You can even character-
ize them with clinical observation codes.

Simply put, it replaces the complexities and
inaccuracies of toe clipping, ear tagging and tattoo-
ing with a foolproof, fast and economical method of
positive identification.

With ELAMS, Bio Medic Data Systems just may
change the image of your laboratory workplace.

In fact, many in the research world have already
recognized that when it
comes to lab animals, - -
identification is who BIOMedIC

we are.
For more information D A STEMS
on ELAMS call........ a DiolUINITE company
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Crude and risky
methods of animal
identification are now
obsolete because...




With our new range of
options, monitoring your
animals electronically

IS as easy as...

THE POCKET SCANNER

Introducing the world's smallesty fully
integrated Pocket Scanner, the DAS-4004.
It offers the simplest way to convert from
the obsolete and unreliable methods of
animal identification to our proven tech-
nology of pre-encoded microchip trans-
ponders that are carried on board the
animal.

Direct and fool proof positive
identification from cage to computer is
easily facilitated with this unique Pocket
Scanner. The unit is powered by a 9 volt
replaceable battery and comes equipped
with a communications port for down-
loading stored data to your own compitter
or priter.

Now you can enter the world of
electronic Hnﬁfifur'fn;; at entry level,
\i’)ll'\'jt‘ }’lt!/lz/t‘(f, .\l“l’ 1]"[]."/1?[‘,[' 1S ”.‘(‘
DAS-4004 EM with extended memory,.




THE NOTEBOOK

The DAS-4002 Portable Programmable Data
Acquisition Notebook, with rechargeable battery,
is easy to use.

The unit is simple to address with a menu
driven system, allowing you to identify your
animals using your own codes or numbers. At the
time of the scan, the unit can record Date and
Time, Weight and clinical observation data related
to each animal. You can then transfer the recorded
data to your own computer system.

This easy-to-use, state-of-the-art product
improves data accuracy and efficiency in your
animal research.

mechanically. Today's research is
too costly and errors are too ex-
pensive. Our Electronic Lab
Animal Monitoring System
(ELAMS™) is economical and
easily integrated with your
existing methodologies. We
are the only company in the
industry with proven, task-
oriented systems solutions,
training, service and long-
term R & D. Bio Medic Data
Systems has tomorrow’s answer

Bio Medic Data Systems is the
only company that offers animal
monitoring systems that allow
you to use your own identi-
fication codes.

There is simply no
justification any longer for
continuing primitive animal
identification methods (tat-
tooing, clipping, tagging)
and accepting the additional
errors in recording and transfer-
ring monitored information

A permanently encoded
microchip (shown 1.5x) is
the focus of the unique
ELAMS system.

ELAMS is a trademark of Bio Medic Data Systems, Inc. © Copyright BioMedic Corporation, 1992
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THE BENCH-TOP

The DAS-4001 is a bench-top, line
powered Programmable 1D Data Acquisi-
tion System that can be fully integrated
with the host computer. It can directly
link the information gathered at a work
station, such as weight, clinical obser-
vations and dosing, to your own on-line
terminal based system.

to today’s problems. Please call us
and let’s talk.

BioMedic
DATA SYSTEMS
Abio Medic

Bio Medic Data Systems, Inc.
255 West Spring Valley Ave.,

Maywood, N.J. 07607
Phone: 201-587-8300

Toll free: 1-800-526-2637
Fax: 201-843-8816
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Model of precursor messenger RNA metabolism in a
mammalian cell nucleus. Polyadenylated RNA (red)
concentrates in topologically arranged centers, which
have discrete cores of spliceosome assembly factor
SC-35 (yellow). Closely associated with these centers
are specific RNA transcript tracks (exons, green; in-
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trons, white; and fibronectin gene, lavender) within
which both transcription and splicing occur. The dark
blue area represents the nucleolus. See the Carter et
al. report on page 1330 and the Xing et al. report on
page 1328; also see the News story on page 1257.
[Art: Ken Carter and John McNeil]
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Pure & Fast

QIAGEN

Ultrapure Plasmid DNA
for Transfections

QIAGEN Plasmid DNA Purification means:

lacZ activity

® multiple plasmid preps in 2 hours.

® plasmid yields up to 2.5 mg.

@ no CsCIl/EtBr gradient ultracentrifugation.
® no phenol/chloroform extractions.

With gravity flow QIAGEN-tips, large quantities
of ultrapure plasmid DNA can be obtained

in just 2 hours. DNA is selectively purified on
QIAGEN:-tips containing our unique anion
exchange resin. RNA, protein and
polysaccharides are efficiently removed to
yield pure supercoiled, plasmid DNA.

1 2 3 4 5
sample

QIAGEN purified DNA for transfection: NIH 373 cells were
transfected with 1, 2 and 3 pg of the plasmid pRSVlacZ according fo the

DNA purified with QIAGEN-tips performs better
than DNA prepared by CsCl density gradient
centrifugation. The DNA is ideally suited for
demanding applications such as transfection of
eukaryotic cell lines (Figure 1) and automated

standard calcium phosphate method. Plasmid DNAs used for transfection
were prepared with QIAGEN Plasmid Mega Kit (blue bar) or by CsCl
gradient centrifugation (red bar). The transfection efficiencies were
determined by measurement of 3-galactosidase activity. Samples 1 and 2:
1 ug DNA: samples 3 and 4: 2 pg DNA; samples 5 and 6: 3 ug DNA.
Data kindly provided by Frauke Ehlert, Institute for Molecular Biology and

Tumor Research, Marburg, Germany.

QIAGEN Plasmid Kits
QIAGEN Plasmid Midi Kit
QIAGEN Plasmid Maxi Kit
QIAGEN Plasmid Mega Kit

sequencing.

QIAGEN Plasmid Kits come ready-to-use with
gravity flow QIAGEN-tips, RNase A, all reagents
and buffers and a detailed handbook.

Cat. No. 12143
Cat. No. 12162
Cat. No. 12181

DIAGEN GmbH Max-Volmer-Stra3e 4, 4010 Hilden, Germany, Phone (0)2103-892-0, Orders (0)2103-892-230,
Fax (0)2103-892-222, Technical Service (0)2103-892-240

9259 Eton Avenue, Chatsworth, CA 91311, USA, Orders 800-426-8157, Fax 818-718-2056,
Technical Service 800-DNA-PREP (800-362-7737)

Distributors: AUSTRALIA: PHOENIX Scientific Industries Ltd. (03) 544 8022, AUSTRIA: BIO-TRADE (222) 889 18 19, BENELUX: Westburg B. V.
(33) 95 00 94, DENMARK: KEBO Lab A/S (44) 88 72 00, FINLAND: KEBO OY (90) 435 420 03, FRANCE: Coger (1) 45323517, GR?ECE:

Bio Analytica (01) 644 0547, HONG KONG/CHINA: D:;:gnohch Co., Ltd. (892) 542 0566, ISRAEL: BIO-LAB Lid. (02) 524 447, TALY: Genenco
(M-Medical srl) (055) 5001871, JAPAN Funakoshi Co., Lid. (3) 5684-1622, K¢ : LRS Laboratories, Inc. 924 8697, MALAYSIA: Filtarite Company
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981-1560, SINGAPORE: TIBS TRADING PTE Ltd. 292 9783, SPAIN: |zasa S.A. (93) 401 01 01, SWEDEN: KEBO Lab AB (OBJ 6213400,
SWITZERLAND: KONTRON Instruments AG (01) 733-5-733, TAIWAN: Formo Industrial Co., Lid. (02) 736 7125, UK: Hybaid Ltd. (081) 977 3266
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edited by PHIL SZUROMI

Where the ocean
meets the sea
Evaporation or cooling of ocean
surface waters in marginal seas
leading to the formation of
dense bottom waters is an im-
portant part of ocean circula-
tion and has a large impact on
climate. During warmer cli-
mates, in particular, much bot-
tom water may form in mar-
ginal basins such as the Medi-
terranean Sea, where evapora-
tion increases the salinity of the
seawater. Price et al. (p. 1277)
examine the dynamics of the
warm, saline outflow from the
Mediterranean Sea as it mixes
with waters in the Atlantic
Ocean. Because of the mixing,
the outflow becomes neutrally
buoyant at depths of about 800
to 1300 meters. The saline out-
flow can be traced across the
North Atlantic and north to

the Norwegian Sea.

Simple replicators
One of the goals of artificial life
research is to understand how
information is processed in rep-
licating systems, whether physi-
cal, chemical, or biological. Reg-
gia et al. (p. 1282) discuss the
use of cellular automata models
to examine simple systems that
self-replicate. The authors find
that modification of certain
kinds of looped automata leads
to substantially smaller and
simpler self-replicating struc-
tures. The results suggest that
self-replication, rather than be-
ing an inherently complicated
process, can emerge from local
interactions in simple systems.

Double coiled coils
turn triple
One test of our understanding
of protein folding and assembly
is to design proteins from basic

Tracks in the nucleus from RNA splicing

The sites of gene transcription and RNA splicing in the mamma-
lian cell nucleus have been visualized by means of fluorescent
probes and three-dimensional microscopy. Xing et al. (p. 1326)
show that nascent fibronectin messenger RNA does not freely
diffuse but rather accumulates in elongated tracks along which
transcription and splicing seem to occur in assembly-line fashion.
These tracks overlap with “transcript domains,” previously defined
nuclear regions that are rich in polyadenylated RN As and splicing
factors. Carter et al. (p. 1330; cover) show by quantitative image
analysis that these transcript domains, which themselves have a
specific substructure, are arranged as noncontiguous entities in a
horizontal array in the nucleus. A related news story by Hoffman
(p. 1257) focuses on how the structure of the nuclear matrix might
control processes such as splicing and gene expression.

structural elements such as o-he-
lices. Lovejoyetal. (p. 1288) find
that even simple designs, such as
that for a double-stranded par-
allel coiled coil, can lead to pro-
teins with rather different struc-
tures. They present the x-ray
structure of the peptide coil-Ser,
which has design origins in the
two-stranded coiled coil of tro-
pomyosin; coil-Ser differs from
naturally occurring proteins in
that it has leucine residues at
certain interface positions (aand
d) instead of some smaller side
chains. Instead, a triple-stranded
structure was found with one
strand running antiparallel to the
other two. The leucine side
chains form a hydrophobic in-
terface that dominates the sta-
bilization of the coiled-coil ge-
ometry, although electrostatic
interactions also contribute.

Chaotic tilt
The obliquity of Mars—the an-
gle between the equatorial and
orbital planes—might have un-
dergone large chaotic variations,
according to a numerical simu-
lation by Touma and Wisdom
(p. 1294). The authors used a
supercomputer to integrate the
equations of motion of the
planets in the solar system and

then examined the simulated
history of Mars’ rotation back-
wards in time. Over a period of

.80 million years, the calcula-

tion shows that the obliquity ex-
ecutes large irregular variations
from 11° to 49°. These large
changes in planetary tilt could
have important consequences
for the history of Mars’ climate.

Modeling ferritin’s
mineral core
When iron is stored by the pro-
tein ferritin, iron(II) is oxidized
and hydrolyzed to form iron(III).
Taft et al. (p. 1302) have syn-
thesized a mixed-valence poly-
iron oxo complex containing
four iron(III) atoms and eight
iron(II) atoms that resembles
ferritin in its structural and
magnetic properties. This com-
plex may serve as a model for
the intermediates formed as
iron(II) is converted to iron(III).
The arrangement of iron and
oxygen atoms forms a three-di-
mensional close-packed array.
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The complex and a reduced
form that has two iron(II) atoms
both contain oxo-bridged di-
iron(I1I) linkages that may serve
to nucleate larger aggregates.

Potential errors
Although there is strong evi-
dence for the involvement of
the hippocampus in spatial
learning, it has been difficult
to identify specific cellular
changes, such as increased syn-
aptic connections, in freely
moving animals undergoing
learning tasks. One promising
avenue has been the observa-
tion of increases in the excita-
tory field potentials in the den-
date gyrus of rats that freely ex-
plore their environment. Moser
et al. (p. 1324) show that such
changes result from the increase
in brain temperature that ac-
companies exertion; passive
heating of the brain could pro-
duce similar results. These stud-
ies also show that brain tem-
perature is not as well regulated
as has been previously thought.

Interferons and
HIV-1 expression

Expression of structural proteins
that form the viral envelope of
human immunodeficiency vi-
rus—1 (HIV-1) depends on an-
other viral protein, the Rev pro-
tein. Constantoulakis et al. (p.
1314) screened a human com-
plementary DNA’ library for
proteins that bind to the Rev-
responsive element (RRE) of
HIV-1. The protein product of
the interferon-inducible 9-27
gene, RBP9-27, binds specifi-
cally to the RRE. Transfection
and expression of this gene in
human cells inhibited HIV-1 ex-
pression. These results may help
clarify the antiviral effects ‘of
interferon.
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For CYTURINE Research

The Broadest Spectrum of Premium Quality Cytokines

The cytokine laboratories of R&D Systems provide the most extensive line of both natural
and recombinant cytokines. Each protein carries the following assurances:

Superior Quality Highest Purity

Each cytokine is produced and extensively All are greater than 97% pure, as determined
tested in the laboratories of R&D Systems, by N-terminus analysis as well as SDS-PAGE
ensuring extremely high and consistent quality. visualized by silver stain.

Full Biological Activity Additional Reagents

The biological activity of each cytokine is R&D Systems produces over 250 cytokine
determined by bioassay. A description of the related reagents (e.g. neutralizing and detection
appropriate bioassay and the typical EDso range antibodies, genes, probes, and cytokine ELISA
is included in each package insert. assay kits) to provide investigators with a solid

foundation on which to do cytokine research.

To obtain a catalog, detailed product information or to place an order call 1-800-343-7475.

In Europe contact: In Japan contact:

W Ltd. Funakoshi Co., Ltd. R&D Systems

4-1 e Quadrant, Barton Lane 9-7, Hongo 2-Chome 614 McKinley Place NE.
Abingdon, Oxon OX14 3YS Bunkyo-ku, Tokyo 113 Minneapolis, MN 55413
Telephone: +44 (0865) 781045 Telephone: +81 (03) 56841622 Telephone: 800-343-7475
Fax: +44 (0235) 533420 Fax: +81(03) 56841633 Fax: (612) 379-6580

1-800-343:7475 SYSTEMS
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Shedding Light on
Nucleic Acids Detection

In key applications for nucleic acids labelling and
detection Amersham’s ECL™ systems based on
enhanced chemiluminescence are rapidly becoming the
technology of choice. For example, applications
include

® Detection of PCR" amplified material

e Analysis of cloned material

@ Analysis of microbial genomes

Detailed method guides
for key applications

EC L application
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Nucleic acids detection

Analysis of microbial
genomes: Southern
blot of genomic DNA
from (1) Yersinia pestis
and (ii)(uii) Yersinia
enterocolitica digested
with EcoR1 on
Hybond™-N,
hybridized with an
IRP2 gene specific
probe, using ECL
random prime
labelling and detection
system. 6 minute
exposure to
Hyperfilm™-ECL
Data supplied by Dr
Carniel, Laboratoire
de Bacteriologie
Moléculaire Médicale,
Institut Pasteur, Paris, §
France.

ECL systems offer
e Strong signals with low backgrounds

® Short exposures on film
® Range of systems for DNA, RNA or
oligonucleotide probes

Find out how ECL could work for you.

P Amersham LIFE SCIENCE

Amersham International ple
Amersham England HP7 9NA
Tel: 0494 544000

For further information
contact your local office.

Australia France Nederland

Sydney (02) 888-2288 Les Ulis (1) 69-1828-00 Hertogenbosch (073) 41-85-25
Belgium Germany Norway

Gent (091) 41-52-80 Braunschweig (053) 07 2 06-0  Gjettum (02) 54-63-18
Canada Iberica Sweden

Oakville (416) 847-1166 Madrid (91) 304-42-00 Solna (08) 734-0800
Denmark Iraly UK Sales

Birkerod (45) 82-02-22 Milan (2) 5097740 Aylesbury (0296) 395222

Far East Japan USA Arlington Heights

Hong Kong (852) 802-1288  Tokyo (03) 38-16-6161 IL (800) 323-9750
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ECL, ECL+device,Hybond, Hyperfilm and Amersham are trademarks of Amersham International plc
*PCR, the polymerase chain reaction, is covered by patents owned by Hoffman-la Roche

© Amersham International plc 1992. All rights reserved.



Optimize Your

The PCR”* Optimizer™ from
Invitrogen lets you determine
optimal conditions for your
PCR” reaction. This results in
higher success rates and
increased reliability. With PCR*
Optimizer™, you can get the job
done right the first time.

The success of your PCR” reactions
cannot be predetermined by
primer/template specificity alone.
Other conditions such as Mg
concentration, pH and the presence
or absence of DMSO also effect the
successful outcome of PCR™.

And Get The
Job Done Right.

Each PCR” Optimizer™ kit contains
sufficient reagents for evaluating
100 PCR” reactions as well as
detailed instructions and buffer
concentrations, so you can get the
job done right the first time.

Make certain your next PCR*
reaction is a success, call...

1-800-955-6288 EXT-728

and ask for the Optimizer™, Cat. No K1220-01.

[)JJ] Invitro-ogy

3985¢B Sorrento Valley Blvd.,
San Diego, CA 92121
Phone: (619)597-6200 ® FAX: (619) 597-6201

Before Optimization After Optimization

By identifying the optimal Mg**
concentrations, pH and DMSO
levels you can;

B Optimize any Primer/Template
Combination.

B Generate the maximum yield and
purity of PCR” products.

#7 UK-Tel: (0865) 781045 Fax: (0235) 533420
France - Numéro Vert 05 90 72 49

Sweden - 020-Linjen 020 793149

Norway - Ring Grent Nummer 050 11033

Denmark - Grent Nummer 80 01 85 92

Belgium - Numéro Vert/Groen Nummer 78 11 04 68

Italy
Tel: 39-238103171 = =
Fax: 39-238101465 CELBIO

Germany - Tel: 62-21303907
Fax: 62-21303511
Switzerland - Tel: 155-5044

Japan
Tel: 81-356841622
Fax: 81-356841633

FUNAKOSHI CO., LTD.

W

BDH INC., CANADA - TEL: 800-565-7933 « BIO-TRADE, AUSTRIA - TEL: 43-1-8891819 « FINNZYMES, FINLAND - TEL:
35804208077 « MEDOS, AUSTRALIA - TEL: 61-38089077 * SANBIO BV, NETHERLANDS - TEL: 31-413251115 « TAL RON,
ISRAEL - TEL: 972-8-472563 * TDI, SPAIN - TEL: 34-14091251 ¢« ECOGEN, SPAIN - TEL: 34-934560607 * UNITED
RESEARCH/GOODMAN BIOTECHNOLOGIES, INDIA - TEL: 59 1107

* PCR is covered by U.S. Patent No. 4,683,202 issued to Cetus Corporation.
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Cloned enzymes are the best tools available today for your research tomorrow.

At New England Biolabs, we are
helping you shape the future of
molecular biology by offering
the largest selection of cloned
enzymes available today.

You know why you clone:
that's why we clone. And

with our 12 years of exper-
ience in the cloning and
overexpression of restric-
tion/modification systems,

we have introduced not only
substantial cuts in reagent
costs but also unsurpassed
improvements in both product

quality and purity.

And, New England Biolab's cloned

enzymes provide consistency

you can count on. In fact, we

guarantee it. So, no matter

i what your application: basic

1,000 Units ' or applied research, pater-
-k \ nity testing, DNA typing,
diagnostics, or even glyco-

biology...cloned enzymes

from New England Biolabs

offer improved consistency,

outstanding purity and

unmatched affordability.

Call 1-800-NEB-LABS and
put the future in your
laboratory today.

New England Biolabs Inc. 32 Tozer Road, Beverly, MA 01915 USA gt ;‘i - e
1-800-NEB-LABS (US and MA) Tel. (508) 927-5054 Fax (508) 921-1350 : a'o ‘46&
New England Biolabs Ltd., Canada Tel. (800) 387-1095 (416) 672-3370 Fax (416) 672-3414 -
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FLASKSCRUBBER
GLASSWARE
WASHERS

Do THE

DirtY WORK

3
The FlaskScrubber Glassware Washer can
handle any glassware mix you dish up.
Look inside and you will see the key to its versatility — a flexible,
changeable rack.
¢ Includes 34 spindles with adjustable clips to support narrow-
necked flasks.
* Pumps water and detergent into each flask for high-powered,
vet gentle cleaning.
* Accommodates 9 accessory basket inserts for specialized labware.
* Dries glassware with patented vacuum drying system.
Call now for a FREE brochure on Labconco’s
FlaskScrubber and SteamScrubber
Glassware Washers.

1-800-732-0031
FAX 1-816-363-0130

Labconco Corporation
8811 Prospect Avenue
Kansas City, MO 64132-2696
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Simplify DNA/RNA Gel Analysis and
Documentation...and SAVE MONEY!

Gel Documentation and Analysis Systems

Features:

e Reduced film cost-
8¢ per print

e Easy to use

e Fast hard copy-
10 sec.

e Publication quality
prints

e Dedicated
computer
not required.

See us at
PITTCON Booth #1808

Analysis Software
For:

e Coomassie Blue Stain
Silver Stain

Ethidium Bromide Stain
Sequence Gels

2D Gels

Slot Blot / Dot Blot
Westerns

Call NOW for a FREE
Demonstration!

800-452-6788

Celebrating over 60 years serving the Scientific Community!

WUVP

LIFE SCIENCES
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Drawing on the Resources of Our Distinguished Board
Members and Editorial Staff

The Merck Manual

MERCK STAFF

(12) Robert Berkow, M.D., Editor-in-Chief; (11) Andrew ]. Fletcher, M.B., B.Chir., Assistant
Editor; (19) Shirley Claypool, Executive Editor; (24) Keryn A.G. Lane, Senior Staff Editor. .
Not pictured: Catherine J. Humber, Textbook Production Coordi /Copy Editor.

EDITORIAL BOARD

(3) R. Gordon Douglas, Jr., M.D., President, Merck Vaccine Division, Merck & Co., Inc.,
Clinical Professor of Medicine, Comnell University, Attending Physician, New York Hospital

(2) L. Jack Faling, M.D., Associate Professor of Medicine, Tufts University, Pulmonary Section,
VA Medical Center, Boston

(1) Eugene P. Frenkel, M.D., Professor of Internal Medicine and Radiology, Patsy R. & Raymond
D. Nasher Distinguished Chair in Cancer Research, and Director, Division of Hematology-Medical
Oncology, University of Texas Southwestern Medical Center at Dallas

(13) Robert A. Hoekelman, M.D., Professor and Chairman, Department of Pediatrics, University
of Rochester

(4) John Romano, M.D., Distinguished University Professor of Psychiatry (Emeritus), University
of Rochester

(10) G. Victor Rossi, Ph.D., Professor of Pharmacology and Vice President for Academic Affairs,
Philadelphia College of Pharmacy and Science

(18) Paul H. Tanser, M.D., F.R.C.P.(C), Professor of Medicine, McMaster University, Chief of
Medicine, St. Joseph’s Hospital, Hamilton, Ontario, Canada

Not pictured:

Philip K. Bondy, M.D., Professor of Medicine (Emeritus), Yale University, Chief of Staff
(Retired), VA Medical Center, West Haven

Preston V. Dilts, Jr., M.D., Bates Professor of Diseases of Women and Children, and Chairman,
Department of Obstetrics and Gynecology, University of Michigan

Douglas A. Drossman, M.D., Professor of Medicine and Psychiatry, University of North Carolina,
Chapel Hill

Fred Plum, M.D., Anne Parrish Titzell Professor of Neurology and Neuroscience, Cornell
University, Neurologist-in-Chief, New York Hospital

The Merck Manual of Geriatrics

MERCK STAFF

(17) William B. Abrams, M.D., and (12) Robert Berkow, M.D., Editors;

(11) Andrew J. Fletcher, M.B., B. Chir., Assistant Editor; (19) Shirley Claypool,

Executive Editor; (23) Barbara J. Masten, Medical Textbook Coordi 3

EDITORIAL BOARD

(8) Richard W. Besdine, M.D., Travelers Professor of Geriatrics and Gerontology; Director,
Travelers Center on Aging; Associate Professor of Internal Medicine and of Community Medicine,
University of Connecticut

(9) Robert N. Butler, M.D., Brookdale Professor of Geriatrics and Adult Development;
Chairman, Ritter Department of Geriatrics and Adult Development, The Mount Sinai School of
Medicine

Not pictured:

Itamar B. Abrass, M.D., Professor of Medicine and Head, Division of Gerontology and Geriatric
Medicine, University of Washington

John W. Rowe, M.D., President, The Mount Sinai School of Medicine

David H. Solomon, M.D., Professor of Medicine/Geriatrics, University of California, Los Angeles
T. Franklin Williams, M.D., Director, National Institute on Aging, National Institutes of Health

The Merck Veterinary Manual

MERCK STAFF

(6) Clarence M. Fraser, B.S.A., D.V.M., M.V.SC., Editor; (22) Jan A. Bergeron, V.M.D.,
Associate Editor; (7) Asa Mays, D.V.M., M.M.S., DIP.A.C.L.A.M., Associate Editor;
(16) Susan E. Aiello, B.S., D.V.M., Assistant Editor.

EDITORIAL BOARD

(14) Harold E. Amstutz, B.S., D.V.M., DIP.A.C.V.L.M., Professor Emeritus, Department of
Veterinary Clinical Science, Purdue University, West Lafayette, Indiana

(15) Franklin M. Loew, B.S., D.V.M., Ph.D., DIP.A.C.L.A.M., Dean, School of Veterinary
Medicine , Tufts University, North Grafton, Massachusetts

(5) Glenn H. Snoeyenbos, D.V.M., Professor Emeritus, University of Massachusetts, Paige
Laboratory, Amherst, Massachusetts

Not pictured:
James Armour, CBE, PH.D., DR (H.C.), M.R.C.V.S., F.R.S.E., Vice Principal, Planning and
External Relations, University of Glasgow, Glasgow, Scotland

L.B. Jeffcott, B.VET MED., PH.D., F.R.C.V.S., D.V.SC., Professor, Department of Clinical
Veterinary Medicine, University of Cambridge, Cambridge, England

Alice Wolf, D.V.M., DIP.A.C.V.L.M., Associate Professor, Department of Small Animal
Medicine, College of Veterinary Medicine, Texas A & M University, College Station, Texas

The Merck Index
MERCK STAFF

(21) Susan Budavari, Editor; (26) Maryadele J. O’Neil, Senior Associate Editor;
(20) Ann Smith, Associate Editor; (25) Patricia E. Heckelman, Assistant Editor.

The Merck Publishing Group

(27) Gary Zelko, Publisher; (28) Pamela ]. Barnes, Advertising and Promotions Administrator.



At Merck...our commitment to education

speaks volumes

Publishing scientific information on The Merck Manual, Sixteenth Edition (1992)
a nonprofit basis for over 100 years

The Merck Manual of Geriatrics

International distribution— s B

available in many languages The Merck Veterinary Manual

Seventh Edition (1991)
CREDIT CARD ORDERS: The Merck Index
CALL 1-800-659-6598 Eleventh Edition (1989)

Please refer to schematic in adjacent column 6 MERCK
for identification of the editors pictured.

Merck & Co, Inc.
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e
The Mind * The Brain

and
Complex Adaptive Systems

a three-day conference sponsored by:
The Krasnow Institute for Advanced Study
and The Santa Fe Institute

Dates: May 24 - May 26, 1993
Location: Harris Theatre
George Mason University
Fairfax, Virginia 22030-4444

Speakers:
John Antrobus, City College, City of New York
Patricia Churchland, University of California at San Diego
Daniel Dennett, Tufts University
Murray Gell-Mann, California Institute of Technology
Patricia Goldman-Rakic, Yale University Medical School
Steven Harnad, Princeton University
John Holland, University of Michigan
John Kihlstrom, University of Arizona
David Rumelhart, Stanford University
Roger Schank, Northwestern University
Herbert Simon, Carnegie-Mellon University
Larry Squire, University of California at San Diego Medical School

For further information, including location directions
and parking information, please call the Center for
Professional Development at George Mason University:
Telephone number (703) 993-2090

SIMPLE, YET ELEGANT.

MP-85

A classic

Huxley type
micromanipulator
design offering
stable, drift free
operation for
patch clamp and
intracellular
recordings.

Ultrafine movement
has zero backlash.

Ultrafine (Huxley)
resolution is

0.2 microns.
Coarse travel:

X - 37 mm

Y - 20 mm

Z - 26 mm

Construction is of solid brass with chrome plating.
Mounted on a precision stainless steel rotating base
featuring a positive stop and lock.

-

—_—
——

—=Sutter Instrument Company

——_—
40 Leveroni Court, Novato, CA 94949 Ph: (415) 883-0128 Fax: (415) 883-0572
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custoM [DNA SYNTHESIS

PURE & SIMPLE

(and now more economical than ever)

[0 PRICE § 5 0

+ per base
plus setup

O SUPERB TECHNICAL SUPPORT
+

O IMPECCABLE QUALITY
+

[0 WORLD'S FASTEST SERVICE

MIDLAND

THE UNDISPUTED #1
CUSTOM DNA SYNTHESIS SERVICE

THE MIDLAND CERTIFIED REAGENT COMPANY
3112-A WEST CUTHBERT AVENUE
MIDLAND , TEXAS, 79701

PHONE 1-800-247-8766 FAX 1-915-694-2387
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WITH CONGRES$

This new guide will

A PRACTICAL help scientists and
GUIDE FOR engineers gain an

SCIENTISTS AND éﬂderstanding (zf hf)wd
ENGINEERS ongress operates an

how to communicate
effectively with its
William G. Wells, Jr. members and staff.

A concise, easy-to-read manual that is must
reading—especially during this transition period!

AVAILABLE NOW FOR ONLY $12.95
(AAAS MEMBERS, $10.36)

Mail order to AAAS Books, PO Box 753
Department A72, Waldorf, MD 20604

Add $4 shipping per order. If you prefer, order by phone
(VISA/MasterCard only) 301-645-5643 (9am-4pm ET)
and ask for AAAS or Fax 301-843-0159.




Picture microscopy’s most advanced optics
in a high-resolution video workstation.

It's quite an image.

The Olympus AH3 Video Research Microscope. A system that makes
the most of improved, high-resolution video imaging.
OLYMPUS Optical excellence ensures that your images are the best they
AH3 can be— driven with integrated automation that utilizes a variety of
VIDEO illumination and contrast techniques. For group viewing. Or swift,
RESEARCH accurate screening. Or easy film-free documentation and storage.
MICROSCOPE Because unlike any other transmitted light microscope for the
life sciences, the AH3's pinsharp autofocused motorized nosepiece
covers an objective magnification range from 1x to 40x with the
push of a single button. And with multiple built-in coupled achromat/aplanat condensers, you're
automatically set for the perfect Koehler illumination at all magnifications.
From more efficient image management to a new era of microscopic video and photographic ‘ —
versatility, the image is clear. Because it’s from Olympus. \/
For information on the Olympus AH3 Video Research Microscope, call 1-800-446-5967. Or write .
Olympus Corporation, Precision Instrument Division, 4 Nevada Dr., Lake Success, NY 11042-1179, OI-YM PUS
Fax: 516-222-7920. In Canada: Carsen Group Inc., Markham, Ontario L3R 1E7, Tel: 416-479-4100. The Image of Quality
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- The World’s Only
Microprocessor Controlled
Cryogenic Storage Unit.

CrvoMed, the ultimate

name in crvopreservation,

combines liquid nitrogen

reliability with microcom-

puter technology in the

CryoPlus series. Sample

security is maximized with

a microcomputer control

alarm that continuously

monitors LN, level using pressure differentiation instead of thermocouple
sensors. Easily programmed with a touch-pad, the control can be locked,
preventing unauthorized entry.

Double fill valves assure positive LN, transfer and virtually eliminate problems
associated with single valve svstems. Reversible-mount control panel lets unit
accommodate any lab setup. Coupled with an inventory racking system,
CryoPlus provides convenient, economical and secure crvostorage

*Scale selection - liquid or vapor phase

*24 LED bar graph which continuously displays high/low level
limits, alarm setpoints, actual LN, level and fill indicator

*Contimuous monitoring of svstem tunctions

* Audible and visual display of system status

*RS232 data port

¢ Remote alarm monitoring

*Optional digital display of temperature under the lid

Maximum storage capacities based on 2.0ml vials:
CPII/10,000  CPIII/25000  CPIV/40,300

Compatible with all CrvoPlus units, an optional \
thermal data printer produces a permanent record

of operational functions and alarm sequences.

For maximum cell viability, choose CrvoMed's
programmable and pre-programmed controlled

rate freezers, available for use with chambers in

three standard sizes.

)

¥

Directsalesrepresentation in the USA.
International sales and service through authorized
' distributorsinover 70 countries.
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Box 649, Marietta, OH 45750 1-614-373-4763
Telefax: 1-614-373-6770 Telex: 29-8205

Toll-Free 1-800-848-3080




ABACUS CONCEPTS DOES IT AGAIN!

StatView 4.0 is Here!

Introducing the first integrated data analysis

and presentatlon graphing system for the Macintosh.

StatView® 4.0 is
the first soft-
ware pack-

age that

offers all the

tools that sci-
entists and
researchers need
to analyze data and present
results — in a single application .

StatView 4.0 integrates data man-
agement, statistical analysis,
graphing, drawing, and color pre-
sentation into one powerful, ele-
gant program. From data entry to
presentation, StatView 4.0 dra-
matically saves you time and
effort.

HOW DO YOU ANALYZE YOUR DATA?

Does this sound familiar?

¢ First, you collect data in a
spreadsheet where you perform
transformations and mathemat-
ical manipulations

* Then you export data from
your spreadsheet and import it
into a statistics package to per-
form statistical analyses

¢ Then you use a third program
to graph your results

* And finally, you use a drawing
program to prepare your tables
and graphs for presentation

Each transfer adds time to your
project and may introduce errors
at any point. Plus you have to be
an expert in at least four packages

Upgrade Customers!

Ifyau own an older version of

StatView, you should upgrade

to StatView 4.0 at our great low
price. Call for details today!

to get your work done. And if a
mistake is made, you have to start
all over again.

Now there’s a better way.

THE SOLUTION IS INTEGRATION

Abacus Concepts has created the
first truly integrated productivity
tool for researchers and data ana-
lysts. You no longer need separate
spreadsheet, statistics, graphing,
and drawing packages to do your
work.

StatView 4.0 frees you from the
unnecessary, time consuming and
repetitive tasks that you face with
every project — tasks which are
unavoidable when using conven-
tional data analysis software.

BUILT ON THE BEST

Five-time winner of the Macworld
World Class Award, the StatView
line is the most popular and high-
est rated statistics software on the
Macintosh. StatView 4.0 continues
this tradition of excellence.

With StatView 4.0, you can save
your work as templates, then
reapply them to any data. As
powerful as macros, creating tem-
plates is as easy as saving your
results.

StatView 4.0 was developed using
the latest object-oriented technol-
ogy. This allows Abacus Concepts
to deliver new statistical and
graphing features as modular
extensions. StatView 4.0 is just the
beginning!

FIND OUT MORE

StatView 4.0 lists for $595 (U.S.).
Academic discounts are available.
To learn more, please call Abacus
Concepts at 1-800-666-STAT.

& File Edit Tewt Anslyze Loyout Draw Manage Window [
[T ]
pr— ]
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StatView 4.0's presentation capabilities rival those of the
most powerful stand-alone graphing packages.

& File Edil_Tew! Rnalyze

| Drow_Menoge Window
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StatView 4.0's data management capabilities go beyond
the features of conventional spreadsheet programs.

@ File Edit Tewt Ansiyze Layoul Drew Menage Uindou
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With StatView 4.0, you can save your analyses as
templates and apply them to any dataset.

NABALM S

( 0 N CE P T §

1984 Bonita Avenue, Berkeley, CA 94704-1038
Tel: 510-540-1949, Fax: 510-540-0260

© 1993 Abacus Concepts, Inc. StatView is a registered trademark of Abacus Concepts. All other trademarks are property of their respective holders. Overseas
offices: France: (+33) 76-41-84-30; Switzerland: (+41) 32-23-54-65; Belgium: (+32) 25-34-45-35; UK & Ireland: (+44) 0 865-784800; Japan: (+81) 03-590-2311;
Sweden: (+46) 08 - 753 22 23; Germany: (+49) 030 31 59 13-0; Australia & New Zealand: (+61) 03 326 5255.
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Introducing
thefirst

bencht
Su perspggd

entrifuge with

floor model
performance.

ALL® 512
R-LITE™ Rotor

B SORV.
SORVALL?® sT-H50 Rotor SUPER

SORVALL® SL-50T SORVALL

SUPER-LITE™ Rotor

ST-MICRO Rotor



Thenew

Announcing the latest in Superspeed
technology. The new SORVALL® SUPER T 21
delivers the value of 3 centrifuges in one.
First, it’s the only Superspeed in the world
with the capacity, g-force and performance
comparable to a floor model. Second, it’s a
refrigerated microcentrifuge. And finally,
it's a benchtop.

Space saver.

Limited lab space is a reality, and centrifuges
in a remote location can slow your research.
The SUPER T 21 has been created to meet
your need for a personal Superspeed that can fit
easily on a benchtop, right in your lab. I¢’s avail-
able now...when and where you need it most.

The first Superspeed to use
a CFC replacement.

The new SUPER T 21 is the first Superspeed
in the world to use one of DuPont’s new
SUVA® replacements for traditional chloro-
fluorocarbon refrigerants. The new SUVA®
refrigerant is used with a new standard
refrigeration system built expressly for the
SUPER T 21 and has, on average, 95% less
ozone depletion potential than today’s CFCs.

Easy, whisper-quiet operation.

User-friendly, one-touch operator controls
make everyday run set-ups quick and easy.
Just set speed, temperature and time, then
press start. And the maintenance-free DC
brushless drive creates less than 62dB of noise,

making the SUPER T 21 easy to work around.

ORVALL

SUPERT21.

Introducing new
SUPER-LITE" rotors.

Along with the SUPER T 21,
DuPont is introducing a new
series of SUPER-LITE™ rotors,
which weigh up to 50% less than typical
Superspeed rotors. Significantly less weight
means faster acceleration and deceleration
times. And these new rotors have specially
designed covers for easy handling.

These new SORVALL Superspeed rotors
are independently tested* for containment
of biohazardous samples. This is your assur-
ance of maximum biosafety protection in
the event of tube failure. They also accept
all current SORVALL Superspeed tubes,

bottles and adapters.

SORVALL'...the world
leader in Superspeeds.

The SUPER T 21 is the latest innovation
in SORVALL technology from DuPont, the
recognized world leader in Superspeeds. All
SORVALL centrifuges are manufactured
under an ISO 9000 quality system regis-
tered by BSI and UL. Your assurance of
unsurpassed quality in centrifugation.

For more information, call 1-800-551-2121
and get the benchtop Superspeed that fits

where you need it — when you need it most.
* Tested by Biosafety Unit, Division of Biologics, PHLS CAMR, Porton Down, U.K.

SORVALL"... a better choice.
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“We're making headway on those buckyballs”

5054 TMZ

5054 TMZ

“Really? You have connections in Paris?”

T

When research is moving fast, the
best way to keep up with develop-
ments—and with competitors—is
with Dialog® the world’s most com-
prehensive online database service.

Dialog takes you beyond the basic
research facts of other services to
deliver late-breaking news and
information. It’s the one source you

5054 TMZ

“This could be a real coup for us”’

5054 TMZ

can count on for everything you need
to know, now. And Dialog’s superior
searching capabilities enable you
to find more thorough and precise
answers in less time, making it
your best value in an online service.

1-800-3-DIALOG

Outside U.S., 415-858-3785. Fax 415-858-7069

5054 TMZ

5054 TMZ

“I wonder if anyone’s hot on our tail”

“No, I have a much better source.”

= ANSWER IS IN DIALOG.

You can even alert Dialog to notify
you automatically of any new
developments in your field.

Talk to your company information
center about Dialog, or call for free
information on Dialog services for
the chemistry field.
©1992 Dialog Information Services, Inc, 3460 Hillview Avenue, Palo Alto,

California 94304. Al rights reserved. DIALOG is a servicemark of Dialog
Information Services, Inc,, Registered U.S. Patent and Trademark Office.

DIALOG INFORMATION SERVICES, INC.

A KNIGHT-RIDDER COMPANY
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Fluorescence Microscopy

with a difference
that’s very clear: . .

/‘

If you need the ultimate in sensitivity and
resolution, require quantitatively accurate
information from high-resolution images, or if
photobleaching and photodamage is compro-
mising your research, you owe it to yourself to
see the new CELLscan™ system.

CELLscan is the world’s first and only fully
integrated system for image acquisition, image
de-blurring, and image analysis which provides
quantitatively accurate, de-blurred, high
resolution 2D and 3D images of fluorescently
probed microscopic specimens.

Developed and proven over more than
eleven years, CELLscan’s unique deconvolution
algorithms analyze the entire set of image
planes to reassign blurred or out-of-focus light
back to its correct points of origin. The result:
images of unprecedented clarity with no loss of
valuable‘signal data.

CELLscan’s software allows you to visualize
images as 2D sections and 3D renderings and
permits extensive statistical analysis of feature
morphology and fluorescence intensity.

Until now, these techniques were only
available in separate packages running on
powerful mainframes and expensive workstation
computers. Scanalytics has optimized the
deconvolution algorithms and applied custom-
designed SuperCard™ Vector Processors to make
this technology very affordable and available
on IBM-compatible PC’s running easy-to-use
MS-Windows™

Call or write today for more information or
to schedule a demonstration.

Scanalytics
A Division of CSPI

40 Linnell Circle, Billerica, MA 01821
508-663-7598 / Fax 508-663-0150
800-325-3110

Above: Unprocessed image (gft) and processed image (right) showing the distribution of fluorescein-labeled poly(A) RNA in human diploid fibroblasts as visualized by fl in
situ hybridization and immunofluorescence. Images acquired and processed by Dr. Jeanne Bentley Lawrence and the Biomedical Imaging Group at the University of Massachusetts Medical

School in Worcester, MA using a Zeiss IM-35 equipped with a Zeiss 100X 1.4 NA objective.

Windows is trad

k of Microsoft Corp

ion. SuperCard is a trademark of CSP, Inc.
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Experience Waitlessness

Too much of your time is spent waiting. And waiting...
Waiting for the information you need to complete your
research project... Waiting for the latest publications to
arrive... Waiting for expenditure reports to balance a grant
budget.

Research Information Systems is dedicated to
eliminating unnecessary waiting.

Look what our products can do for you:

Reference Manager - The leading bibliographic
management software enables you to create, store, and
quickly search a personalized database of references.
Reference Manager also generates bibliographies in
virtually any journal format.

Reference Update - Our popular current awareness
service keeps you up to date by providing thousands of
newly published references on a weekly diskette (also

available electronically). You'll find important information
weeks or even months before it appears on other database
services (and often before it appears in your library!).

Grant Accountant - An innovative software package
that provides up-to-the-minute reports on the status of
funding in your various grants and accounts. Now you can
eliminate the wait for institutional reports.

For further information or to receive a complimentary
demonstration version of our products, contact:

Research Information Systems
2355 Camino Vida Roble, Carlsbad, CA 92009-1572

(800) 722-1227 * (619) 438-5526 ® Fax: (619) 438-5573
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Experience Products from Research Information Systems.

And Experience Waitlessness.




“ChemWindow is highly recommended
for anyone who needs to draw molecular
structures. Even the occasional user,
who may have a tendency to forget the
‘inner workings’ of a software package
will have no trouble using ChemWindow.”
-Dr. Jack Cazes, |. of Lig. Chrom., 15, 2625 (1992)

“I highly recommend Chemintosh v2.
The overall impression is of a well
thought out package which in scope and
flexibility is superior to, for instance,
ChemDraw 2.1.”

-R.G. Bell, Chemistry in Britain, May 1992.

CALL 303-242-7502

TO RECEIVE A FREE DEMONSTRATION DISKETTE

%Softf'hel |

INTERNATIONAL
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You do the science.

We'll do the data.

Like most scientists, you
probably find data acquisition
to be a bitof a
paradox. For
while having
accurate data
is vital to your

- success,
S — collect-
w' o .
ing data

is often costly and complex.

Well, there is a simple sol-
ution. Strawberry Tree Data
Acquisition Systems.

Our integrated hardware and
software packages streamline
the data acquisition process.
They are quick to install, easy
to operate, and run on both
Macintosh and DOS-based
platforms.

Yet for all their basic appeal,
Strawberry Tree Systems pro-
vide you with very advanced
capabilities. For example, you
can measure temperature to

.005°C or do mult-channel
vibration analysis to one
million samples per second.
No other systems are faster.
Or more accurate.

Perhaps that's why NASA
Ames, Westinghouse, and the
National Institute of Standards
and Technology (among oth-
ers) all use our systems. Then
again, they could be attracted
by our extremely competitive
prices.

Whatever the reason,
hundreds of leading scientific
organizations have discovered
that Strawberry Tree gives
them the data they need. When
they need it. For a lot less than
they expect.

We can do the same for
you. Call us at 408-736-8800
today and ask for our free dem-
onstration software, catalog
and consultation. Then, get
back to work.

Strawberry Tree

Data Acquisition So Smart, It’s Simple.

160 South Wolfe Road

Sunnyvale, California 94086

© 1992 Strawberry Tree, Inc.
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Think of us
as your
research
foundation.

When you're probing
or recording at the single-
cell level, there’s no room
for error, or vibration.

Our patented Gimbal
Piston® Air Isolator System
effectively eliminates both verti-
cal and horizontal floor vibration.
When it's combined with our
unique, highly damped, stainless
steel laminate tops or steel hon-
eycomb, spillproof CleanTop?
you are assured of unequalled
performance.

That's why leading research-
ers worldwide specify TMC vibra-
tion isolation systems: laboratory
tables, optical tables, table-top

and floor platforms.

Each component of these
| precision systems is de-
signed to assure the most
y effective vibration protec-
tion possible for your

most critical applications.

For support you can count on,
move up to TMC vibration isolation
systems. Contact our Technical
Sales Group today.

TML

Technical Manufacturing Corporation
15 Centennial Drive ® Peabody, MA 01960, USA
Tel: 508-532-6330 » 800-542.9725 Fax: 508-531-8682

Vibration Solutions
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SAVE YOUR
COPIES OF

SCIENCE

B CASES

TONALIS

BINDER

These custom-made, imprinted
cases and binders are ideal for pro-
tecting your valuable Science copies
from damage. Each binder or case
holds one volume of Science, or 13
weekly issues —order four binders or
cases to hold a complete year of
issues. Constructed from reinforced
board and covered with durable,
leather-like red material and
stamped in gold, the cases are V-
notched for easy access; binders
have a special spring mechanism to
hold individual rods which easily

snap in.

Quantity Cases Binders
One $ 7.95 $ 9.95
Two $14.95 $18.95
Four $27.95 $35.95
SCIENCE

Jesse Jones Industries, Dept. SCE
499 East Erie Avenue

Philadelphia, PA 19134

Enclosed is $ for
Cases; Binders. Add $1 per case/
binder for postage & handling. Outside
USA $2.50 per case/binder (US funds
only). PA residents add 7% sales tax.

Print
Name

Address
City
State/Zip

CHARGE ORDERS (Minimum $15): Am
Ex, Visa, MC, DC accepted. Send card
name, #, Exp. date.

CALL TOLL FREE 7 days, 24 hours
1-800-825-6690

I— — SATISFACTION GUARANTEED — J

No P.O. Box Numbers Please




Water so pure...
it'ssmaller?!

¢

¢

EASYpure e The new Barnstead EASYpure batch-

the ultra-pure, p

ultra-portable water “
purification system
from Barnstead

feed water purification system makes
Type I reagent-grade water small enough
to fit on your crowded bench top.

4 EASY to place and operate. Just plug
it in and add water.

>

PURE enough for your most demanding
applications with organics down to
10 ppb and resistivity of 18.2 megohms.

# EASY on your budget with the lowest
price of any unit of its kind.

® PURE water in the smallest places is
easy — just call the water experts at
Barnstead at 1-800-553-0039.

&

Barnstead

(’ Barnstead|Thermonne Corporation
</

2555 Kerper Bivd » P.O. Box 797
Dubugue, lowa 52004-0797
Phone: 319-556-2241 « 800-446-6060
Fax: 319-556-0695 « Telex: 284 767 THERMUR
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Barnstead
We make water
work better.



Pipetting?
Single-Shot Microliter
Dispensing?

Try the
all-new

FMI
micro T-petter!

It provides a simple, low-cost means of dispensing very small
amounts of fluids for applications such as pipetting, reagent
preparation, syringing, precision sampling, repetitive and volu-
metric dispensing. The variable displacement, valveless RR
piston design makes it possible to dispense volumes of 2 to
100 x! per shot with incremental adjustment of less than 0.5 gl.
PiP units are also reversible for aspirating fluids or back-
flushing the system.

A simple, sealed pushbutton hand/foot pendant switch makes
a momentary contact for one dispense per push when the
mode switch is in the down (Singles) position, or it may be held
down for purging or reagent rinsing when the mode switch is in
the up (Repeat) position. Using a combination of forward and
reverse modes makes dilutions especiallv easy. Wetted sur-
faces of ceramic and fluorocarbon provide tor maximum chem-
ical compatibility. A three-speed 110 VAC 60 Hz synchronous
motor provides three shot velocities to meet your fluid and
vessel requirements.

Two standard models are available at a price of $525 each
F.O.B. FMI: Model PiIPOCKC-0 to 50 pl;

Model PiP1CKC-0 to 100 ul. CALL TOLL FREE

IN NY 516-922-6050

FLUID METERING, INC.

= 20 ORCHARD STREET, P.0. BOX 179, OYSTER BAY, NY 11771
TELEX 5101001281 » FAX 516-624-8261
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800-223-3388

Grant?

...Then get the latest about
what's new in physiological
research instrumentation

New | automated syringe pumps
New | gas anesthesia

New micromanipulators

New  stereotaxic instrumentation
New | MaclLab™ data acquisition

Call (708) 860-9700 or send today for your free copy of

Stoelting's 80 page, 1993 catalog for physiological and

pharmacological research.

e e s | Stoelting Co., 620 Wheat Lane
INGE | Wood Dale, IL 60191 USA

R (708) 860-9700
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MOLECULAR RESEARCH CENTER, INC.

Introduces the latest breakthrough in molecular biology
Simultaneous isolation of RNA, DNA and Proteins by

This is a new application ( P. Chomczynski, 1993, patent pending) of TRI REAGENT ™ the already popular reagent for the efficient isolation

of total RNA. The simultaneous isolation of total R

DNA and proteins from the same sample is accomplished without ultracentrifugation by

a single-step liquid-phase separation. This highly reliable technique performs well with small and large quantities of tissues or cultured cells,
and allows simultaneous crroces.smg of a large number of samples of human, animal, plant, yeast and bacterial origin. For the simultaneous

isolation of RNA, DNA an
CSF we offer TRI REAGENT™ LS.

oTotal RNA is isolated in 1 hour and is ready for studies of gene expression by Northern (See
Figure) and dot blotting, poly A+ isolation, polymerase chain reaction (PCR*), RNase protection
assay and molecular cloning. The simultaneous extraction of 100% of genomic DNA makes it
possible to normalize the results of gene expression studies per DNA content instead of the

more variable total RNA or tissue weight.

oHigh molecular weight DNA is isolated in 3 hours and is ready for restriction analysis, Southern

{See Figure) and dot blotting, PCR and molecular cloning.

oProteins are isolated in 3 hours and are ready for Western blotting (See Figure).

Order an introductory sample of TRI REAGENT™ ($37 / 50ml) or TRI REAGENTTMLS ($39 / 50ml) today.

proteins from liquid samples such as whole blood, plasma, serum and

Northern blot of

rat growth hormone

(reﬂ) mRNA (1 kb) “
Southern blot of

EcoR1 rGH gene ” ”

fragment (11.4 kb)

Western blot of rGH
(22 kD)

We guarantee that TRI REAGENT™ will outperform RNA and DNA isolation methods currently used in your laboratory.
For more information or to place an order call 800-462-9868, 513-841-0900 or contact us by FAX 513-841-0080.

MOLECULAR RESEARCH CENTER, INC.
5645 Montgomery Rd.
Cincinnati, OH 45212

*PCR is the subject of patents granted to Hoff LaRoche Corp

Circle No. 47 on Readers’ Service Card




Our new bath circulators

are missing something big...
...I'he CFCs.

When we started working on our new bath
circulators, we set out to design the best
refrigeration system for the ozone problem.
We avoided the intermediate HCFCs and
concentrated on the ultimate solution.
An absolutely CFC-free refrigeration
system. As a matter of fact, our
commitment to designing out the
CFCs goes deeper than the refrig-
eration system.

It drives the selection of internal
components. Our vendors must
certify that they use no Class 1 CFCs
in their processes. This means no chemi-
cal washing, no non-degradable insulations,
we've even scrutinized packaging materials.

So come mid-May, when the other brands
have a bright EPA label announcing the
presence of CFCs, your NESLAB bath
will be clean. Even green. And that goes
for our chillers too.

Phone us today and we'll tell you about
the other exciting features of our new
bath circulator line:

e Microprocessor Controllers

e RS-232 Interface

e Seamless tanks, removable front
grills for easy cleaning

e Twenty+ models from -25°C to +150°C
e Designed for UL, other safety certifications
e Built-in handles

e Fast cool-down and heat-up

e Direct from the manufacturer pricing

Phone today
800/258-0830

Headquarters:
PO Box 1178, Portsmouth NH USA.
Fax 603/436-8411.
Sales and service locations throughout the US,
Europe, in Canada, and the Far East
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See us at Pitcon Booth #4316



Open the door to a new era of
carbohydrate analysis

GlycoTAG™ automates the whole process of pyridylamination (PA),
the fluoresence labeling method using 2-aminopyridine at the reducing end of the sugar chain.
Carbohydrate structural analysis comes closer to us!

» Fully automated reaction processing for up to 12 samples.
The total reaction time for a sample is only 2 hours.

* Able to adapt to various analysis methods, such as HPLC, LC/MS and NMR.

* You can obtain highly reproducible data. ﬂ

* Able to detect by the order of pmol to fmol using HPLC. ‘Y
* Highly stable fluorescence labeling. ‘, )
Carbohydrate Analysis System TaHaHa

Phone: +81 75-241-5167
Fax: +81 75-241-5208

™ BIOMEDICALS
TAKARA SHUZO CO., LTD.
Shijo-Takakura, Shimogyo-ku,
Kyoto 600, Japan
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There Are Places You
Hazards. Your Lab Shouldnt Be One Of Them.

Water hazards on a golf course
can cost you a couple of strokes. In a
lab, however water hazards in the
form of ions, pyro% ns and organics

can cost you monf
research work.

That's why it's critical
for you fo have a water
purification system that
removes confamination | <« |
instead of one that con- o
fributes fo it. If you don't, you could
end up like one of these Pcfjcm fies:

1. Alabdoing protein purification
with HPLC found that endotoxins in fs
water system contaminat fed profeins.

2. Organics in another facility's
water system kept mammalian cells
from growing in defined medium.

3. A semiconductor plant fesfing
for copper had its chromatographic
results ruined by contomination in
their water system.

4. In yet another lab, phosphates

Expect

bemg used to clean the water system
P t into the water used for polyacry-
amide gels, rendering them useless.

In each of these cases, when the
lab switched to a MillFQ®
Plus VWater Purification
System, all their problems
| d\sop ared.

: at's because the

§ Millr Q Plus system delivers
the highest quality water
available: 1.5 liters per minute at 18
megohm and < 10ppb TOC (with
RO prefreatment).

To ensure you're always getting
high quality water, the system tells
you when the filter module =
needs changing.

And unlike other systems, !
changing our module is easy. @38
Instead of separate bowss, our
QPAK™ purification module
has an alkinone de3|gn that
takes hardly any time to
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To Find Water

change out and prevents you from
ever having fo come in contact with
wetted sum‘%ces

Also, because we don't use sep-
arate bowls, the system has virtually
no holdup volume. This results in
faster flush-ups, along with reduced
extractables and bacterial growth.

To further prevent water degrada-
tion, the system even recirculates water
automatically every hour for approxi-
mately five minutes.

So beware of less expensive water
purification systems that claim to do
as good a job as the Mill-Q Plus sys-
tem: They may prove hazardous to
your work.

For additional information
about the Milli-Q Plus system,
including a brochure, technical

bu||e‘r|ns and data shee call
1-800-225-1380.

MILLIPORE

©1992 Millipore Corporation



One Fluorimeter Fits All.

DNA Quantitation Gel Scanning

: €«
Substrate g

Enzyme

Enzyme Kinetic Analysis Microplate Assays

@ Enzymes or membranes. Ions
or DNA. Perkin-Elmer’s new
Model LS-50B Luminescence Spectrometer
lets you look at cells in many different ways.
'This unique, computer-controlled spec-

trometer measures fluorescence, bio-
luminescence, chemiluminescence, and

Macromolecular Anisotropry
Measurements

Time

Stopped-Flow Kinetic Analysis

Membrane Fluidity Measurements

mark when a reagent is added with the
biokinetic attachment. Read 96-well
microplates or scan TLC plates or gels with
the Microplate Reader. Analyze membrane
fluidity by measuring changes in anisotropy.
Measure the fluorescence of living cells
right on the coverslip.

phosphorescence, faster, —
more accurately and with
less photo bleaching.

No other lumines-
cence spectrometer gives
you more options to meet
all of your needs. You can measure multiple
fluorescent probes —FURA-2, BCECF,
INDO-1, SNARF®-1, SNAFL®-2—in
milliseconds with the Fast Filter Accessory.
Monitor temperature, stir the sample, and

See us in Booth #4235
in Hall D at PITTCON

The Model LS-50B Luminescence Spectrometer is
PC-controlled with Fluorescence Data Manager Software.

And more.

With Perkin-Elmer’s
worldwide service,
technical support and
the LS-50B, you've got
the perfect fit for any

size bioresearch lab. To order or for more
information on the Model LS-50B
Luminescence Spectrometer, contact your
local Perkin-Elmer office. For product
literature in the U.S,, call 1-800-762-4000.

~RKIN ELMER

The Perkin-Elmer Corporation, Norwalk, CT 06859-0012 US.A. SNARF and SNAFL are registered trademarks of Molecular Probes, Inc

For information circle reader service number 30
For sales call circle reader service number 31



The link
to your success-
Quality

More than 15'000 products
for chemistry, biochemistry and analy5|s
-exactly analyzed and carefully packaged
-precisely specified and described
-immediately available from stock

Ask for a free copy
of the Fluka catalogue 1993/94!

Fluka #

Chemika- BloChetﬁlk_a

Switzerland:

Benelux: Fluka Chemie, B-2880 Bornem, Telephone (03) 89913 01, Telefax (03) 89913 11

France: Fluka S.a.r.l., F-38297 St.Quentin Fallavier Cedex, Téléphone 74 82 28 00, Télécopieur 74 9568 08 A

Germany: Fluka Feinchemikalien GmbH, D-7910 Neu-Ulm, Telephone (0731) 7 29 67-0, Telefax (0731) 7 29 67‘.

Great Britain: Fluka Chemicals Ltd, Gillingham, Dorset SP8 4JL, Telephone (0747) 82 30 97, Fax (0747) 82 45 96

Italy: Fluka Chimica, 1-20151 Milano, Telephone (02) 33417-310, Telefax (02) 38010737 A

Japan: Fluka Fine Chemical, Chiyoda-Ku, Tokyo, Japan, Telephone 81-03-3255-4787, Telefax 81-03- 3258-0157

Spain: Fluka Quimica, E- 28100 Alcobendas (Madrid), Telephone (91) 66199 77, Fax (91) 66196 42 A8 o

USA: Fluka Chemical Corp., Ronkonkoma, New York 11779-7238, Telephone 516-467-0980, 'Iéiex%m!ﬂ, an 515-467-6663
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New Directions in
Science & Technology Policy

18th Annual AAAS Colloguium on Science & Technology Policy
15—16 April 1993 4+ The Capital Hilton 4+ Washington, DC

The AAAS Science & Technology Policy Colloquium pro-
vides a forum in which federal and industrial policymakers
and members of the scientific and engineering community
can participate in an open discussion of issues relating to
science and technology policy.

The Colloquium occurs after the release of the President’s
budget but before final congressional action, thus allowing

Thursday, 15 April

Welcome: Eloise E. Clark, Vice President for Academic
Affairs, Bowling Green State University, and President, AAAS

Keynote: John H. Gibbons*, Assistant to the President for
Science and Technology, and Director, OSTP

The Administration’s New Directions in Technology
Policy (Symposium)

4 The New Technology Policy and the Department of
Commerce

4 An Industrial View of the New Technology Policy --
Ian Ross*, Former President, AT&T Bell Laboratories

4 Science and the New Administration -- J. Michael
Bishop*, University of California, San Francisco

4 The Cultural Context of Technology Development --
Langdon Winner, Rensselaer Polytechnic Institute

Luncheon Address: Laura D’ Andrea Tyson*, Chairman,
President’s Council of Economic Advisors

The Ferment in Science & Technology Policy (Panel)

4+ A Policymaker’s Perspective on the Social
Accountability of Science

4+ The PCAST Report-and the Role of Research-Intensive
Universities

4 Academic Science and Demands for Accountability
Major R&D Agency Budgets for FY 1994 (Concurrent
small group sessions)

+DOD +DOE 4+ NASA 4+ NIH 4+ NSF

*Invited speaker

PROGRAM

for the timely exchange of information about the budget and
the consequences of various policy issues involving science
and technology.

Who should attend: Scientists, administrators, indus-
trial R&D managers, policymakers, academicians, associa-
tion officials, federal grant recipients, students, and others
with an interest in science and technology policy.

Friday, 16 April
Breakfast Address: Tom Hockin*, Minister of Science, Canada

Concurrent Symposia
4 Manufacturing: Issues and Policies
4 Restructuring Environmental R&D
4 Defense Conversion: The Changing Roles of Defense
and Civilian Resources

Luncheon Address: George E. Brown, Jr., Chairman,
Committee on Science, Space, and Technology, U.S. House
of Representatives

Closing Remarks: Richard S. Nicholson, Executive Officer,
AAAS

Budget discussions will be supplemented by AAAS Report
XVIII: Research and Development, FY 1994, a compre-
hensive analysis of the proposals for the FY 1994 budget,
prepared by AAAS and a group of its affiliated scientific,
engineering, and higher education associations. Registrants
will receive this report following the Colloquium (due to the
late release of the President’s budget); the 1993 AAAS
Science and Technology Policy Yearbook (containing
most of the colloquium addresses, plus other significant
items) in late summer; and Congressional Action on R&D
in the FY 1994 Budget in the fall.

Register now by completing and returning the enclosed
form. For further information, contact: Directorate for
Science and Policy Programs, 1333 H Street, NW, Wash-
ington, DC 20005; (202) 326-6600.

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE



Advance Registration Form

AAAS Colloquium on Science & Technology Policy
15—-16 April 1993 4 The Capital Hilton 4+ Washington, DC

Please print or type:
Mailing Address: Registration Fees
Name

(last name first) Regular 5200 $
Institution/Company :

Nonprofit? $150
taddress

Streeta Student? $ 50 $
City State
Zip Phone # Meal Tickets

Lunch (Thur 15 Apr) $ 35 $
Breakfast (Fri 16 Apr) $ 18 $

Q Check here if you need special services due to a disability.

To register by mail (25 March deadline’), send this top half (registration form)

to: Registration, AAAS S&T Policy Colloquium, P.O. Box 630285, Baltimore, Lunch (Fri 16 Apr) $ 35 $
MD 21263.

TOTAL AMOUNT $
To register by FAX (25 March deadline’; VISA or MasterCard only), send e
this top half (registration form) to 202-289-4021. P 5

ayment
To register by phone (25 March deadline’; VISA or MasterCard only), call
202-326-6600 (9am — 5pm Eastern Time). 0 Check enclosed O VISA O MasterCard
(no other cards accepted)

[1] Deadline for advance registrations is 25 March 1993. Thereafter, register in person at Q Original institutional purchase order attached
the Capital Hilton beginning at 8:00 am, 15 April. On-site registration fees are $15 higher than (facsimile POs not accepted)
advance registration fees. [2] Special rates: Nonprofit rates apply only to employees of Card #
government, academic, and nonprofit organizations. Student rates apply only to full-time
undergraduate and graduate students and retirees. [3] Refund requests for registration fees Expiration date
and meal tickets must be submitted in writing (to the address or FAX number above) by 8 April Signature

1993 and will be processed after the Colloquium; no refunds will be made on cancellations
received after 8 April. [4] Publications: All registrants receive AAAS Report XVIII: Research
& Development, FY 1994; the 1993 AAAS Science and Technology Yearbook, after the s |
meeting; and Congressional Action on R&D in the FY 1994 Budget in the fall. [5] Program
materials will be mailed to those who preregister by 25 March.

The Capital Hilton Hotel Reservation Form
AAAS S&T Policy Colloquium 4+ 15-16 April 1993

(Reservations received after 25 March cannot be guaranteed)

Send confirmation to:

Name Street

City State Zip Phone #

Otheroccupants of room: Name Name

Special housing needs: 0 Wheelchair-accessible room QO Nonsmoking room Q Other

Room: Q Single (1 person, 1 bed) — $160*  Q Double (2 persons, 1 bed) — $175* QO Twin (2 persons, 2 beds) — $175*
*Add 11% DC sales tax and $1.50 occupancy tax.

Arrival: Date: Time: Departure: Date Time
Please list definite arrival and departure dates and times. Check-in time is 3:00 pm; check-out time is 12 noon.

Enclose check, made out to The Capital Hilton, for first night's room deposit or provide major credit card information:

Creditcardtype Card# Exp.date

Cardholder’s signature

Mail bottom half (hotel reservation form) to: Reservations, The Capital Hilton, 16th & K Streets, NW, Washington, DC 20036





