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an L8's:

the Ultracentrifuges of the 80's

Six years ago. Beckman set out to design a new type of ultra-
centrifuge. Every concept of existing ultracentrifuge designs was
completely reevaluated in the light of the newest technology.
The result is the Model L8 — a series of three ultracentrifuges so
remarkable and so advanced that they introduce a new era in
preparative ultracentrifugation.

The Advanced Ultra-8 ™ Drive. The Ultra-8
drive is a frequency-controlled induction
motor. It drives the rotor directly. and

is located inside the vacuum system. There
are no brushes to wear, no gears,

no high-speed vacuum seal.
We warrant the Ultra-8 ! L
drive for 16 billion \

b revolutions — twice as
1B long as any other drive.
[t needs no external cooling water, and the
drive module is small and easily replaced.
Microprocessor Control. You select rotor
speed. run time. and other parameters by
finger pressure on the touch control panel —
no knobs or switches. Run data are displayed
in brightly lit digital form.

Circle No. 129 on Readers’ Service Card

Memory-Pac™ Programmable Module. If you want to make
duplicate runs using the same rotor speed. temperature. etc.. the
Memory-Pac module will remember them. No time spent. no
chance for error. You can reprogram Memory-Pac modules in
seconds — as often as you wish.

Built-in “Extras.’ The Dry Cycle removes moisture from the
chamber so that the next run can be started instantly. The ad-
vanced @?t Integrator has recall capability toreproduce
band positions more precisely. There are built-in
programs for slow starts with shallow gradients. and
for zonal operation. Internal diagnostic
systems make servicing simple.

Highest Performance Ultracentrifuge.
The 80.000 rpm Model L8-80 generates
up to 602.000 g for fastest possible
separations. Seven new Beckman rotors
bring to 43 the number you can use in
the L8’s. Write for Brochure SB-580 to
Beckman Instruments. Inc.. Spinco
Division. 1117 California Ave.. Palo Alto.
CA 94304.
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Photomicrograph of villus in section of small intestine, 125X magnification, is a simulated video image.
Photomicrograph by Jack Kath, from Nikon’s Small World Contest.

lkegami vide_omicrosc_ogy
for science, medicine, and industry.

What the human eye can see through the microscope the Ikegami ITC-240
color TV camera can deliver to an Ikegami (or any other) TV monitor or ;
video tape recorder. And it does this job precisely and easily.

The camera’s flawless color fidelity, achieved by the prism-optic three-tube B
ITC-240, reveals the most subtle distinctions in cellular or metallurgical struc- &=
tures. The ITC-240 offers the best view to everyone of what the microscopist
sees. The camera head can be adapted for use in training, gross specimen
studies, surgical microscopy, surgery, and gastroscopy.

The Ikegami ITC-240 is a true hands-off camera when used in its micro-
scope configuration. It cares for itself by automatically compensating for
variations in light intensity when microscope objectives are changed. It re-
tains its white balance for 30 hours in a memory circuit so that constant read- ™
justment is not necessary.

The Ikegami interfaces with monocular and trinocular clinical or research
microscopes. The complete system consists of a camera head, control unit,
cable, stand, variable neutral-density unit, and necessary optical coupling.

The dependability essential to a medical video camera is built into the
Tkegami ITC-240, based on Tkegami’s camera design experience.

Complete details or a demonstration are available from an Ikegami dis- g
tributor, or contact: Tkegami Electronics (USA) Inc., 37 Brooke Ave., May- e
wood, N.J. 07607; (201) 368-9171. California (213) 328-2814. Texas (713)
455-0100.

ITC-240 medical TV camera from lkegami
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Atlantic seascape. The Virginia barrier
islands are the most rapidly changing
section of the Atlantic Coast. These is-
lands are undergoing rapid and system-
atic changes in shoreline configuration
that may lead to the development of
two capelike features in the next 100
years. See page 401. [B. J. Nixon, Mis-
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a. CK Isoenzymes,
’Separated by electrophores
agarose. Type 665 Positive/Negative
D. Micrograph of longitudinal section of rat incisors,
450x. Type 667 Coaterless film.

#c. Green peach aphids (myzus persicae), 8x. Type 57 High Speed 4 X 5 filr
"d. Copy of chart. Type 51 High Contrast 4 x 5 film.
e. Hook and dentition, fresh water clam. 520x, scanning electron microscope. Type 52 Fine Gram 4 x 5 film




photography

people.

If you need photographs of
your work, why sit around
waiting for them? With
Polaroid instant photographic
equipment you get imme-
diate results.

Our wide range of equip-
ment lets you record every-
thing from microbes to metal
stress tests. With Polaroid
self-developing films you can
have professional quality
results in color in 1 minute, or
in black and white (with or
without a usable negative)in
seconds. And our equipment
issimple touse. Soyoucan
take the photographs you
need without needing to
know a lot about photograpny.

The MP-4 Multipurpose
camera (1) is a versatile, self-
contained photo studio any-
one can operate. It uses 14
different Polaroidinstantfilms
to keep you out of the dark-
room. And it copies, delivers
close-ups, reductions, macro-
photographs and photo-
micrographs, to bring your
answers to light.

Our CU-5 Close-up camera
(2) is a lightweight, hand-held
system you can take almost
anywhere and get instant
photos from Y% to 3 times life
size. Exposure is easy to set,

Polaroid

Instant Laboratory Pictures

lighting is built in and framing
is automatic. So all you have
to think about is the picture.
You can evenusethe CU-5to
capture atransientimageona
cathode ray tube.

Many cameras and instru-
ments can be adapted quickly
and easily for instant pho-
tography with Polaroid film
holders (3). They come in
3 models to handle 3 different
sizes of Polaroid Land film
(3% x4%,4x5,and8x10in.),
SO you can get instant results
in almost any format.

Many other manufacturers
of cameras and instruments
also supply Polaroid Land
camera backs that adapt their
equipment to instant photog-
raphy. These backs use 9
different convenient Polaroid
pack films, so you can see
your project in a new light.

To find out how you can
get instant results, mail the
coupon below. Or if you're a
very impatient person, call
us toll-free from the conti-
nental U.S. at 800-225-1618
(from Massachusetts, call
collect 617-547-5177).

And stop tapping your foot
while you wait for your photos
to come back from the lab.

Polaroid Corporation

Industrial Marketing, Dept. A434

575 Technology Square

Cambridge, Mass. 02139

'm impatient. Please send me more information on how | can use
Polaroid instant photography in my work.

Name

|
|
l
l
Title |
|
|
|
|

Address
City.
Current camera or instrument
Application or need

State Zip

|
|
|
|
|
| Company.
|
|
|

© 1979 Polaroid Corporation. “Polaroid ™ L —_— - __'



AAAS

Colloquium on

RsD
Policy

19-20 June 1979

Mayflower Hotel
Connecticut Avenue, NW
Washington, D.C.

“The budget analysis that the
AAAS prepares for these meetings
keeps getting better; the latest,
third in a series, is a fine,
item-by-item review of federal
R&D spending and now qualifies
as the best way of tracking the
complexities of science and money

in the US.”

— Dan Greenberg, New Scientist,
29 June 1978

Now, for the fourth consecutive year, AAAS is preparing
its budget analysis and will convene its 4th Annual
AAAS Colloquium on R&D and Public Policy.
Sponsored by the AAAS Committee on Science,
Engineering, and Public Policy, the Colloquium will be
held 19-20 June 1979 in Washington, D.C.

You are invited to participate in this Colloquium and in
discussions with leaders in government, industry, and the
scientific and technical community. Speakers and
panelists (including Frank Press, the President’s Science
Adviser and Thomas R. Pickering, Assistant Secretary of
State for the Bureau of Oceans and International
Environmental and Scientific Affairs, U.S. Department
of State) will examine the relationship between
productivity, international competitiveness and the U.S.
economy — on the one hand — and innovation, R&D,
and the impact of current and proposed federal policies
on the other.

Colloquium Topics

How do federal policies affect academic science? What are
the major R&D policies? What are the real links between
U.S. outlays for R&D and the factors that govern our
economic growth? Speakers from government, industry,
and the academic community will provide answers and
highlight problems related to these and other questions as
they address the following topics:

® Federal RED » R&D issues in the FY 1980 budget *
Federal policies on R&D ¢ Outlook for FY 1981 and the
future * Problems in the budget process

® Industry R&ED and the Economy * Problems of R&D in
industry * Emerging federal policies on mnovation *
Impacts on economic outlook of federal and industry
policies on R&D and innovation

® [nternational Aspects of R&GD ¢ R&D and international
competitiveness ¢ R&D and international cooperation and
assistance ¢ R&D and U.S. foreign policy

® Science and Basic Research  Impact of federal policies and
practices on the conduct of research ¢ Universities and
academic science * Federal scientific institutions and
capabilities * Basic and long-term research in industry *
Public accountability versus excessive paperwork

Research and Development: AAAS Report IV covering
R&D in the federal budget for FY 1980, data on R&D in
industry, international aspects of R&D, and other topics
related to R&D and public policy is being prepared by
Willis H. Shapley and Don L. Phillips and will be available
in advance to Colloquium registrants. Registrants will also
receive the published proceedings of the Colloquium.

Interested individuals are urged to register early by using the
Colloquium registration form on the facing page.
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% 4th R&D Colloquium  Washington 19-20 June 1979

The fourth AAAS R&D Policy Colloquium will be held on Tuesday and Wednesday, 19 and 20 June 1979 at
the MAYFLOWER HOTEL, 1127 Connecticut Ave., NW, Washington, DC 20036. [Although commercial
parking is available in the vicinity of the Mayflower, the Hotel is a short walk from the Farragut North (Red
Line) and Farragut West (Blue Line—connecting to National Airport) Metro stops.]

AAAS Colloquium (19-20 June) Advance Registration—enclosed is:

[J $85 Full Registration (includes lunch on both days, dinner on Tuesday, the R&D: FY 80 Report,
and the Colloquium Proceedings)

{J $48 Partial Registration (includes Report and Proceedings only)

[] $25 Student Registration (includes Report and Proceedings only; available to full-time graduate
or undergraduate students only)

Separate Meal Tickets (lunches at $12 and dinner at $17):

[J Lunch on Tues., 19th; [J Dinner on Tues., 19th; [J Lunch on Wed., 20th
Previous Reports and Proceedings (at $5 each):

J R&DFY 79; [0 R&D:FY 78; [ R&D:FY 77

[0 Proc. 78 Col.; OO Proc. 77 Col.; O Proc. 76 Col.

Program, badge, meal tickets, and R&D: FY 80 Report will be sent about 8 June. Registrations received after 8 June will
be held at the AAAS Registration Desk at the Mayflower Hotel. Previous reports ordered will be sent as soon as possible.
Proceedings of 79 Colloguium will be sent as soon as available.

Registrant’s Name
(last name) (first and initial)

Affiliation
Address

(street and number)

(city) (state and zip) (telephone number)

[ Please check here if you need special services due to handicap. We will contact you prior to the meeting.

Mail to: AAAS Meetings R&D, 1776 Massachusetts Ave., NW, Washington, DC 20036

Mayflower Hotel Reservation—AAAS Colloquium (19-20 June)

(Reservations received after 4 June cannot be guaranteed)

Room: __Single (§50*);  _Double (362*); __ Twin ($62*)

*Plus 8% D.C. sales tax; for special government-employee discount, present evidence of employment at time of
Hotel Registration and check here [

Arrival: Date - Time Besure to list definite arrival and departure date
’ and time. Hotel reservations will be held only until

. 6 p.m. unl i ified. ime .
Departure: Date : Time 3.:1(2) 0”;1; . :4"" ess otherwise specified. Check out time is

Names and Addresses of All Occupants of Room:

Name Name
Address Address
City State Zip City State Zip

Please indicate any special
housing needs due to a handicap

Mail to AAAS Meetings R&D, 1776 Massachusetts Ave., NW, Washington, DC 20036
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Each lot tested in a specific RIA.

HORMONES 125

Angiotensinl 500-1000uCijug NEX-101
Angiotensin Il 1000-1500uCijug NEX-105
Glucagon 100-200uCijng NEX-102

hCG ~80uCijug  NEX-106
hCS ~30uCilug  NEX-103
hGH ~100uCijug  NEX-100
Insulin ~100uCijug NEX-104

Prolactin (rat) 20-50uCijug  NEX-108
Prolactin (human) 20-50uCijug  NEX-127
TSH 30-80uCilug  NEX-107
T4 100-150uCijug  NEX-111
750-1250uCifng NEX-111H

CALL US TODAY T3 100-150uCijug  NEX-110
FOR YOUR COPY: In California: 750-1250uCifug NEX-110H
800-854-0530 714-833-2500 Collect Reverse T3 750-1250uCi/ug NEX-109
E GHEMIBAL & RAIJIGIS[I'I'DPE mv's'u" Not for use in humans or clinical diagnosis.
E) 2727 campus Drive ®®§5Y¥5§2'e?2gﬂﬂﬂfﬁm
Irvine, California 92715 ?au toll-free: 800-226-1572
(In Massachusetts and International: 617-482-9595,
THE FIRST STEP IN QUALITY RESEARCH NEN Chemicals GmbH, Dreieich, W. Germany; NEN Canada Ltd., Lachine?Quebec
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Did you miss us in Houston?

Listen!

We taped many sessions covering a wide variety of topics at the 1977 AAAS

Product Marketing Department
1776 Massachusetts Avenue, N.W.
Washington, D.C. 20036

Annual Meeting in Denver, and we did it again for Washingtonin 1978 and Houston U
Q in 1979. 5-.
N If you were not able to attend the meeting, or a particular session, get a <
“ complete list of all available tapes, from 1976 through 1979, o
by writing to -
m AAAS Cassettes 3
: ¢/0 Eastern Audio Associates D

“ 9505 Berger Road
Columbia, MD 21046 _9.1)

m (All titles include program abstracts) For a complete catalog listing all AAAS products,
please write to F':
— ARAS

(M) Q
= 5

M ° - eeeesssssssm ;U0 OUIUSEM
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In all the Galaxy
there's only one HbCp

- Star priced now for just $19.79

When you're being bombarded with scientific problems and your
android assistant is malfunctioning, you’'ll be glad to have the
faithful CRC Handbook of Chemistry and Physics at your
side.

HbCp, we call it; and its 2500 pages are packed with more
data, tables, graphs and property information than you

can shake a laser beam at. More importantly, you

can find everything quickly because all data

is indexed by primary, secondary and tertiary

categories.

Regularly priced at $49.95, you save

over 60% if you order by May 31,

1979.

Order Form

Okay CRC, | know a down-to-earth bargain when | see
one. Rush me the 59th edition of the CRC Handbook
of Chemistry and Physics for just $19.79* (regularly
$49.95).

To qualify for this special offer, each order must:
» specify catalog 459KXL,
* be prepaid direct to CRC Press,
® be postmarked by May 31, 1979.

Enclosed is my check/money order for $
Name . Title

Co./Inst.
Address ..

Gty State Zip

*Outside U.S., $21.95 per copy. Payable in
U.S. currency or draft on a U.S. bank.
Florida residents add 4% sales tax.

CRC Press, Inc.
2255 Palm Beach Lakes Blvd
West Palm Beach, Florida 33409
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15,000 RPM

(12,800XG)
REGARDLESS
OF LOAD

With some micro centrifuges,
constant speed is a constant problem,
but not with an Eppendorf.

Within ten seconds, the Eppendorf 5412 attains 15,000 rpm,
generating a force of 12,800xG, regardless of load. Performance
like this means rapid sample separation, in most cases within
60 seconds or less. An angled rotor accommodates twelve dis-
posable Eppendorf 1.5ml micro test tubes, or twelve 500ul, 400!
or 250ul tubes using adapters. (For higher capacity requirements,
the Eppendorf Model 5413 accepts forty 1.5ml, 400! or 250l
disposable test tubes in four carriers, but operates at lower
speeds.) Eppendorf Micro Centrifuges are equipped with auto-
matic 15 min. timer, safety switch (prevents operation with lid
open) and safety lid lock (lid stays locked while rotor is spinning).

% % 4004l / 250ul

Eppendorf Micro Test Tubes have attached caps and are
ideal for centrifuging, mixing, or storing reagents. Economically
priced, they are available in the following sizes: polypropylene —
1.56ml, 500ul, 400ul; polyethylene — 400ul, 250ul.

For complete literature, write: Eppendorf Division, Brinkmann
Instruments, Inc., Cantiague Road, Westbury, N.Y. 11590.

In Canada: Brinkmann Instruments (Canada), Ltd.

E Eppendorf

4 Micro Centrifuges
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Centrifuge 5412
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LETTERS

JT. Baker,
the world’s leading
supplier of high-quality
laboratory reagents,
now offers 3300
high-quality reagents
for the bioscientist.

£\

J.1.Baker
(CHEMICALS

JT. Baker Chemical Company
Phillipsburg, New Jersey 08865

Address.

|

Zip

o
@
=2

Telephone.
i Area Code

|

|

|

|

o |
Organization |
|

|

|

|

|
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Diabetes Drugs: Clinical Trial

The News and Comment article by
Gina Bari Kolata (9 Mar., p. 986) about
the controversy surrounding the Univer-
sity Group Diabetes Program (UGDP)
contains a number of erroneous and mis-
leading statements. Like so much that
has been written about the study, it fo-
cuses on the toxicity issue. It is simply
incorrect to suggest, as is implied in the
article, that the UGDP drew any con-
clusion with regard to toxicity. The use
of oral hypoglycemic drugs was termi-
nated in the study because of lack of effi-
cacy, not proved toxicity. As a matter of
fact, ethical constraints make it impos-
sible to reach a conclusion regarding tox-
icity from a trial such as the UGDP. It is
necessary to stop use of a drug in a clini-
cal trial before a definitive conclusion
can be reached regarding toxicity.

The suggestion by Kolata that the
Food and Drug Administration (FDA)
acted in the absence of data is incorrect.
The reporting requirements of a drug tri-
al covered by an investigational new
drug application (IND) from the FDA
meant that the project supplied the FDA,
at regular intervals, with updated reports
containing summary analyses of accu-
mulated data on the study treatments.

The nature of the reporting regarding
Christian Klimt's participation depicts
an incorrect role for him in the trial. The
University of Maryland, through the Di-
vision of Clinical Investigation with
Klimt as its director, serves as the repos-
itory for the data from the study. The
data belong to the study and not to
Klimt, as implied. Further, decisions re-
garding the format and types of analyses
to be performed were made by the entire
leadership of the study, not by Klimt or
any other individual acting alone. Any
suggestion that he was able to manipu-
late the data is irresponsible. It not only
assumes conspiratorial behavior by him,
but also by a host of independent people
in the Coordinating Center who, in fact,
carried out the coding and data analyses.
In addition, it assumes complicity,
naiveté, or stupidity on the part of the
other investigators in the study, since
they participated in the data review.

The article raises questions con-
cerning access to raw data. The ap-
proach followed by the study represents
a balance of rights: the rights of the pa-
tient to anonymity, the rights of the pub-
lic to all relevant information, and the
rights of the investigators to perform and
complete analyses of data before they
are analyzed elsewhere by others.

The Science article leaves the impres-
sion that the study has not revealed im-
portant information from its data files. In
fact, quite the reverse is true. Much of
the fuel for the controversy has come
from data supplied by the study and is a
direct result of the high standards set by
it in making data available to the scien-
tific community. Few if any trials have
done as well in this regard. The study has
generated seven key papers, all of which
have appeared in peer-reviewed scien-
tific journals (/, 2). The 1970 paper on
tolbutamide contained an appendix list-
ing the cause of death and baseline char-
acteristics of deceased patients. The
1975 paper on phenformin contained 20
pages of individual patient data as well as
updated information on the tolbutamide
study. Baseline and follow-up data on all
1027 patients enrolled in the trial were
made available in early 1978 through an
announcement in the December 1977 is-
sue of Diabetes.

There is no basis for Kolata’s value
judgments regarding the quality of pa-
tient care and data processing. It is sug-
gested that the care provided for patients
was substandard. The facts indicate
quite the contrary. Mortality experience
in the study for the placebo and two in-
sulin treatment groups was less than that
expected for a comparable group drawn
from the general U.S. population (2).
The use of hyperbole and anecdote is to
be expected of critics attempting to make
a point, but there is no justification for its
perpetuation by a publication of Sci-
ence’s stature. It is unfortunate that nei-
ther critics nor Kolata note the time
frame for the treatments to which they
refer. Patient recruitment and follow-up
started in 1961. Data for the tolbutamide
report were assembled over the time pe-
riod from 1961 to 1969, before the initia-
tion of nationwide campaigns in the
1970’s to identify and treat systolic hy-
pertension. The much-discussed patient
with sickle cell anemia was treated in the
time period from 1964 to 1969, before
there was a specific warning against the
use of phenformin under these condi-
tions.

The data file for the UGDP contains
more than 30 million characters of infor-
mation. Since they have been collected
and processed by humans, the files do
contain some errors, but if anything, the
data entry and coding process is a source
of pride instead of disappointment. The
use of a magnifying glass on a particular
study, with no denominator for com-
parison, can lead to lasting misconcep-
tions. All evidence points to superior,
rather than substandard performance in
this regard. Neither of the two indepen-
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dent audits found any significant errors
in the coding, data processing, or analy-
ses of the study. Further, an FDA audit
of a 15 percent sample of patients in the
UGDP found no evidence of significant
errors in converting raw data to pub-
lished tables.

The general questions raised in the ar-
ticle regarding the amount of time and
money to be devoted to clinical trials are
important.  Ultimately, the public,
through their elected representatives,
must decide what the answers are. There
is no doubt that clinical trials are ex-
pensive, but so is the misuse and over-
prescription of drugs of questionable val-
ue. The cost of the trial ($8.5 million) is
small compared to expenditures by con-
sumers for oral hypoglycemic agents.
The drop in consumption noted by
Warner, Wolfe, and Rich (3) since pub-
lication of the UGDP results corre-
sponds to a savings of more than
$100,000,000 for consumers.

The main difficulty with the UGDP is
not its design, execution, or analysis, but
rather that it reached an unpopular con-
clusion. The unfortunate aspect of the
controversy is that it has served as a dis-
traction from the real implications of the
study concerning the absence of efficacy
of the treatments tested. No amount of
criticism, no matter how vitriolic, can al-
ter the findings of the UGDP or obscure
the fact that no other study has refuted
its conclusions. Opponents and propo-
nents alike would do well to expend their
energies on generating new information
rather than rehashing the old.

THADDEUS E. ProuT*
School of Medicine,
Johns Hopkins University,
Baltimore, Maryland 21205
GENELL L. KNATTERUD*
CURrTIS G. MEINERT*
School of Medicine,
University of Maryland,
Baltimore 21201
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. The UGDP controversy illustrates
indeed how shameful it is if challenging
scientific evidence is met with disbelief
instead of evidence disproving or con-
tradicting the challenge and if insinu-
ations of scientific dishonesty are contin-
ued even after the data in question have
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CHtomatography
~ insurance

To anyone who's ever had a thousand hours of
work destroyed by malfunction during column
chromatography, LKB’s pump, fraction collector
and recorder make good sense. Each alone offers
outstanding performance. Together they provide
an exceptionally reliable system.

The pump. The VarioPerpex® II pump links elec-
tronically with the system, automatically chang-
ing collection rate and chart speed whenever you
change flow rate. When the pump stops at
the end of a run, everything stops. No
more chart paper piling on the
floor.

The collector. The UltroRac® 11
fraction collector collects
by drop, elapsed time or a
unique precise volume
method. You simply dial in
the volume you want
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W . to collect. That volume

will be collected regardless of flow rate. Ac-
curacy is assured.

The recorder. LKB’s 2210 recorder lets you preselect one of 14 speed
ranges from 0.1 mm/min to 10 mm/sec or select a chart speed that’s
synchronized exactly with flow rate. Clean fiber tip pens provide good,
clear chromatograms. And 95% fsd in 0.4 sec matches it well to the
fast response of the Uvicord® S monitor.

Pump, collector and recorder are fitting siblings for the Uvicord S
monitor which never misses small peaks or lets large ones run off the
chart. With its 206 nm capability, you can spot peaks you might never
see at all with a 280 nm instrument.

How many hours did it take you to get to the point of applying your
sample to a column? Does it make sense now to jeopardize your effort
with less than LKB quality? Write today for full details on LKB’s
“chromatography insurance”.

LKB Instruments Inc.
12221 Parklawn Drive Rockville, MD 20852
301: 881-2510
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set up and easy to run.

Equally important is the quality and
durability of this unit which is
constructed of heavy acrylic plastic
with platinum electrodes, glass gel
plates, and stainless steel and
brass hardware.

With its 13 centimeter electrophoresis
path, the Atlantis VQS provides the
resolution you demand.

The flexibility that you need for your
work is provided. Standard banana plug
connectors allow the use of readily avail-
able power supply units. Beveled top gel
plates and 3 and 5 mm spacer plates
allow you to set up the exact gel system
you require, in two dimensions if appro-
priate.

And Because t's Simple,
It's Inexpensive
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been vindicated and upheld by two inde-
pendent juries of peers, that is, two inde-
pendent audit committees.

The UGDP data, of course, are open
to challenge, as are most all scientific
data, but probably somewhat more so.
The UGDP investigators have been well
aware of this fact. Therein lies a story
which goes to the core of the con-
troversy. It is the story of the ethical
conflict which is confronted in almost all
research involving humans—the ques-
tion of whether a significant trend toward
a threat to health or life is a signal strong
enough for termination of a clinical in-
vestigation, or whether it is permissible
ethically to continue such an investiga-
tion until the evidence is indisputable.
How great an individual sacrifice is ethi-
cally defendable in the search for ad-
vancement of the common welfare and
the scientific truth? We came face to face
with this question when we were con-
fronted with evidence suggestive of a
proportionally higher incidence of death
due to cardiovascular complications in
two of the five treatment groups—those
treated with the oral agents. We de-
cided on the first answer, but not before
we had asked for advice from inde-
pendent special consultants who re-
viewed the evidence, analyzed it with
new and different methods, and assured
us that the observed trend was signifi-
cant and in all likelihood irreversible.
Some investigators regretted that the ne-
cessity of termination would weaken the
final evidence; they would have pre-
ferred to see the period of data collection
extended. Nobody, however, doubted
the significance of the risk. That, by the
way, was the extent of the disagreement
described by Angela Bowen; most cer-
tainly it had not the connotation which
she ascribed to it and to which Kolata re-
fers. In retrospect one may wonder how
much of a greater risk the investigators
should have accepted in order to satisfy
not only the two peer committees which
concurred with the findings but also the
profession at large and the public, which
remained unconvinced. . . .

One may ask, also, why Kolata con-
centrates so much on the recital of
proved and unproved plots and subplots
surrounding the UGDP, and why, at the
same time, most of the important aspects
of the UGDP story are overlooked or
misrepresented. The accusations against
Klimt are not new; his consultantship
with the U.S. Vitamin Pharmaceutical
Corporation was known and so was his
FDA assignment during his sabbatical.
Both actions caused great concern to the
investigators and were considered im-
prudent and regrettable, but no grounds

were found to assume that either jeopar-
dized the integrity of the study. . . .

Kolata omits any reference to the fact
that all UGDP publications have ap-
peared in the refereed medical literature,
while the critics of the UGDP, and par-
ticularly the members of the ‘‘Com-
mittee for the Care of the Diabetic’
(CCD), used the pages of the privately
owned and privately supported, non-
refereed Medical Tribune for their pro-
nouncements. It should be widely known
by now and should not have escaped the
attention of your reporter that the Medi-
cal Tribune is not so ready to print cor-
rections or refutations as it is to accept
accusations and rumors. . . .

Kolata quotes many critics of the
UGDP who misstate the purpose of the
UGDP and ascribe to it conclusions and
generalizations which are not correct.
The purpose of the UGDP was decidedly
not to investigate whether the oral anti-
diabetic agents were ‘‘safe and effective”’
means ‘‘of lowering blood sugar,”” nor
were the conclusions *‘that the drugs are
not efficacious and that they were prob-
ably toxic.”” The title of the program and
the headings of all seven UGDP pub-
lications state that the study concerns
“*The effect of hypoglycemic agents on
vascular complications in patients with
maturity-onset diabetes.”” Clearly, not
only the oral agents were involved, but
also the other hypoglycemic modalities,
insulin and diet; clearly also, the hy-
poglycemic potency of these agents was
not under study, but their effect upon the
vascular complications; and clearly, this
effect was to be investigated in one spe-
cial type of diabetes only, albeit the most
common one. The conclusions of the
UGDP were that, in the type of diabetes
under study and with regard to the vas-
cular complications of the disease, nei-
ther insulin nor the two hypoglycemic
agents employed were more effective
than diet alone (plus placebo); and that
insofar as mortality from cardiovascular
causes is concerned, the two oral agents
were less effective than insulin or diet
(plus placebo). There is no reference to
toxicity. The investigators abstained in-
tentionally from describing the nature of
the cause or causes that were respon-
sible for the increased proportional death
rates. The design of the study did not
permit any such investigations. It was
hoped that this would be done by other,
more qualified investigators. The UGDP
investigators emphasized, however, in
all their publications that their findings
and conclusions applied only to the type
of disease under study and to the agents
employed in the study. Moreover, it was
stated repeatedly that the findings re-
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Immunofluorescent: Localization of gonadotro-
pin receptors in ovarian cells by indirect
immunofluorescence. Granulosa cells were
incubated with human chorionic gonado-
tropin (HCG) and subsequently with anti--
HCG, followed by fluorescein-

" conjugated second antibody.
Discrete patches of fluorescence
(arrowheads) indicate the
hormone receptor sites at the
circumference of the cell.
(Amsterdam A, et al:
Proceedings of the Work-
shop on Follicular and
Corpus Luteum Func-
tion. New York,
Plenum, in press.)

/. Immunoferritin:
¥ Electron microscopic

localization of the
nicotinic acetylcholine
receptor in membrane
vesicles from Torpedo California
(electric ray)organ tissue with Fab,
fragments of antiacetylcholine
receptor and subsequently with
ferritin-conjugated second antibody.
The section was stained for 20 sec with
lead citrate. Ferritin molecules (amowheads)
cover the outer surface of closed membrane
profiles. (Tarrab-Hazdai R, et al: Proc Nat/ Acad
Sci USA 75:2497-2501, 1978.)

The Miles Research
Products line of
conjugated antisera—
designed to meet the needs
of the biomedical research
scientist or the clinical scientist

in cytology, serology, immunology,
microbiology, and histology—is

Immunoperoxidase: Localization of
neuraminidase in the crypt bases of
polymorphs in the stroma of human
small intestine. The tissue section
was incubated with antinuramini-
dase, followed sequentially with
second antibody and peroxidase
antiperoxidase. Peroxidase was
demonstrated with 3, 3, 5, &

Com PrehenSiVe. e & giamm&begzidene.é?_ourtesy of MJ
: 0 : i ‘Brien, G. seal boratory,

Offers antisera for visualization of P akoey inindeof Patfoiogy,
antigenic substances through UV and/or Boston.) U4
visible light microscopy, photometry, and 27
electron microscopy. /

Extensive... P
Includes FITC (fluorescein) conjugates, P e
ferritin conjugates, alkaline phosphatase ¢ Inc., Research
conjugates of antisera to human proteins, " p Uﬁgg:%o%w'smn-
animal proteins, and second antibodies... & Elkhart, IN 46515
plus an exceptionally wide selection of 'I Tel: 219-264-8804
peroxidase conjugates for light or electron & Wiz Liborstories. Lid..
microscopy. & PO.Box37,

&  Stoke Court, Stoke Poges,
Practical. L5 V4 Slough SL2 4LY, England

27 . Tel: Farnham C 2151
Each vial of finished product is gonbel b g

accompanied by a Product Credential

N o Please send (O More information
giving general and lot-specific product " about conjugated antisera from
information, antibody titer, and label-to- ¢ Miles Research Products.

protein ratio. O A catalogue of all Miles Research

4
4 Products.
X4

. ° L4
Conjugated Antisera from o Lpn e

. " Institution
Miles Research Products. P e
© 1979 MILES LABORATORIES, INC. " City. State, Zip
MRP-5044 : ' MRP-5044
Circle No. 79 on Readers' Service Card ys

4

Y4



MONOCLONAL
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mouse T-cell lymphocytes.
Highly cytotoxic, high titer
antibody.

Superior to conventionally
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sulted from a study design which at-
tempted to duplicate as closely as pos-
sible the management of the ambulatory
diabetic patient prevailing when the pro-
gram started. At that time, no means
were available to achieve ideal, that is
continuous,  physiological blood sugar
homeostasis in the ambulatory patient.
Thus the UGDP results apply only to the
less-than-optimal control attainable un-
der the design of the program. In recent
years much progress has been made to
develop means by which a more nearly
ideal control may become possible and
can be placed into the hands of the prac-
titioner. If it is found in the future that
such ideal control has better effects than
those observed in the UGDP, the investi-
gators will gladly acclaim this progress
and will be satisfied that the UGDP con-
troversy has accelerated this step for-
ward in the care of the diabetic. After all
it is not only the CCD who cares!
MARTIN G. GOLDNER
1597 Edgewood Drive,
Palo Alto, California 94303

Although I have admired Kolata’s re-
porting in the past, her article on the
UGDP is marred by incomplete and one-
sided presentation of several key points.
Among the many issues which call for
comment, let me mention three.

Kolata formulates the controversy as a
battle between those who ‘‘sharply at-
tack’ the findings of the UGDP on the
one side, and those who ‘‘evangelically
promoted’’ it on the other. She fails to
point to the far larger group who share
the view that the findings of the UGDP
are not in themselves decisive, but that
they raise a legitimate conceirn about the
oral drugs tested. That concern cannot
be resolved by further debate about the
UGDRP alone, but only by assessment of
it along with other evidence, or by fur-
ther clinical study. On these matters the
review is silent.

Kolata describes the UGDP as *‘one of
the first large-scale trials ever con-
ducted”” and says that ’’it served as a
model for the large crop of clinical stud-
ies that followed it.”” These remarkable
statements ignore the long history of
clinical trials, both here and abroad. If a
beginning date for ‘‘large-scale’’ clinical
trials must be found, it would be at least
10 years before the start of the UGDP,
when the Veterans Administration initi-
ated its ongoing program of clinical tri-
als, among which the trial demonstrating
the effectiveness of streptomycin in treat-
ing certain types of pulmonary tubercu-
losis is perhaps preeminent. Nor should
the contemporaneous British studies and
the celebrated field trial of the Salk polio-
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myelitis vaccine in 1954 be overlooked.
The UGDP is a model for later trials only
in the sense that those who plan new tri-
als strive to improve on those of the past.
However, it is no more of a model than
are those mentioned above and the host
of additional trials conducted over the
last 20 years. :

Kolata quotes me as pointing to the
unusually complete reporting of detail as
a source of some of the criticism of the
UGDP, and she goes on to infer from my
remark that all or most clinical trials col-
lect data of inferior quality. I am, no
doubt, at fault for failing to emphasize to
her that my remarks apply to all scien-
tific experiments, and not just to clinical
trials. When a great many variables are
measured simultaneously in a compar-
ative experiment, it is nearly certain
that, as a matter of chance, some vari-
ables will appear to favor one group over
another. Were it the general custom to
publish experimental data in so much de-
tail, the scope of criticism—both valid
and misguided—would be virtually un-
limited. If my comment is seen as a basis
for such criticism, the target will have to
be the whole of experimental science,
not just clinical trials.

In sum, the issues surrounding almost
any public policy decision are difficult
and often controversial. There is room
for strong differences of opinion in the
present instance, and that should cause
neither surprise nor alarm.

PAuL MEIER
Department of Statistics, University
of Chicago, Chicago, lllinois 60637

Misplaced Nuclear Plant

Luther J. Carter’s briefing *‘Nuclear
reactors and eastern earthquakes’
(News and Comment, 30 Mar., p. 1320)
is accompanied by a map that, because
of its inaccurate location of the James A.
Fitzpatrick nuclear power plant, owned
by the Power Authority of the State of
New York (PASNY), may cause undue
consternation to the citizens of western
New York.

The map shows the PASNY reactor
near Buffalo at the eastern end of Lake
Erie, an area having historical and in-
strumentally recorded seismicity, where-
as the reactor is actually situated near
Oswego, at the eastern end of Lake On-
tario, in a region of relative seismic
quiescence.

RoBERT H. FAKUNDINY
Geological Survey, New York State
Museum and Science Service, State
Education Department, Albany 12234
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Fraction
Collector

Does more
Costs less

The solvent resistant stainless
steel tray may be lifted out after
each run for sample processing
and storage, or for washing. 35
removable, self-standing racks in
each tray hold up to 210 test tubes
from 12 to 18 mm in diameter.

You can select digital time,
drop, or volumetric programming.
An annunciator panel continu-
ously displays the number of
units deposited in each tube
and the number of tubes filled.
And best of all—it’s priced at
only $995.

For more information about
the Model 1850 Fraction Collector

phone toll free: [800] 228-4250

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

Instruments
with a difference
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TIAA-CREF
Supplemental
Retirement
Annuities

for tax-deferred
annuity programs

Supplemental Retirement Annuities (SRA’s) are new forms of TIAA and CREF contracts
designed expressly for use by persons who want to set aside tax-deferred retirement
funds over and above amounts being accumulated under their institution’s basic
retirement plan. They are available for employees of colleges, universities, private schools
and certain other nonprofit educational organizations with tax-deferred annuity
(salary-or-annuity option) programs. Through a properly drawn agreement

with their institution, staff members may divert part of their compensation before

taxes to the purchase of these new contracts.

And SRA’s are cashable at any time. This means that

if the money accumulated by salary reduction is needed before retirement, the SRA
contracts can be surrendered for their cash value. Benefits, whether payable in cash or
as income, are taxable as ordinary income when received.

For more information and answers to questions send for your copy of the booklet on
Supplemental Retirement Annuities.

Send me a booklet describing
TIAA-CREF Supplemental Retirement Annuities.
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Nonprofit
Employer

Teachers Insurance and Annuity Association wi
730 Third Avenue, New York, New York 10017
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President Carter’s Energy Speech

In the light of public attitudes, President Carter’s recent speech on energy
was courageous. To announce a plan for decontrol of oil at a time when the
public is concerned about inflation and suspicious that it is being ripped off
required a deep personal commitment.

The public does not understand the extent of our vulnerability. A recent
national poll conducted by NBC News and the Associated Press posed the
following question: “*Do you believe there is really an oil shortage, or do
you believe that it is a hoax to get consumers to pay higher prices for 0il?”’
Of the group polled, 22 percent responded that there is a shortage, 68 per-
cent said it is a hoax, while 10 percent were not sure. Consumers have
experienced few difficulties in obtaining gasoline or heating oil; talk of
shortages seems to them a fiction created by Dr. Schlesinger. The reality is
that we are in a precarious position with respect to oil and its products.

One factor that is not generally understood is the delicate balance be-
tween supply and demand in our oil industry. There are no large inventories
that can be quickly drawn on. The so-called pools of oil in the ground are
not pools at all but many droplets of oil in semiporous rocks. Typical times
required for the oil in a well to be produced are 10 to 40 years. Above ground,
the inventories are relatively small and about half the total is unavailable —
for example, gasoline in transit in pipelines. As of the end of March 1979,
the ratio of usable inventories to demand was near its lowest level in many
years. Available supplies of heating oil were equivalent to only about 2-
weeks’ consumption or less. In order to build up stocks for next winter,
production of gasoline must be held down. If the oil producing and ex-
porting countries (OPEC) maintain their present levels of production,
annoying shortages of gasoline will occur. A cutback of production by
OPEC of 10 percent for 20 weeks would necessitate gasoline rationing. It
would also lead to a frantic scramble for oil.

We are at the mercy of OPEC. How hard they squeeze us will depend on
what kind of image of determination and resourcefulness we present. Until
the President’s speech, we looked flabby and helpless. Mr. Carter’s actions
are no magical cure, but they are a step. Because of artifically low energy
costs, the economy and our living patterns have remained geared to waste.
Such patterns will not be easily changed and especially not by more ad-
monitions. Higher prices here and the prospects of yet higher ones will
foster conservation, though not as much as some have hoped. Nor are
higher prices likely to produce much more oil quickly. They will lead to
more drilling, but experience during the 1970’s indicates that really major
discoveries in the lower 48 states are unlikely.

Decontrol will be particularly helpful in encouraging companies to expand
production through tertiary recovery. Using conventional techniques, only
about one-third of the oil in place has been produced, leaving behind some
300 billion barrels—a 45-year supply. Only part of that will be obtained, and
it will be costly. But producing it in quantity would be the quickest way of
lessening dependence on imports.

In his speech, Mr. Carter touched on the possibility of expanding efforts
to obtain synthetic fuels, but he did not go far enough. The OPEC now, in
effect, levy on us a tax or tribute of nearly $50 billion a year. Soon the tax
may reach $100 billion. More jobs and money would be exported. Would it
not be better for us to levy a tax, for example, 10 cents a gallon, on gasoline
to be devoted to building a synthetic fuels industry? Such a tax would yield
$10 billion a year and could be used to help provide the kinds of guarantees
and incentives necessary to induce industry to invest much larger sums.

Mr. Carter has given a signal to the world that we are going to begin to
address our energy problems. But further actions will be required if we are
to avoid a long period of anxiety and subservience. —PHiLIp H. ABELSON



The best
Tekironix hard copy

Is from Versatec.

Versatec shows you a better Multiple terminals Why get stuck with a single-purpose
hard copy. One Versatec printer/plotter with hard copy device? You can use our
. R: hard copy controller serves up to quiet, reliable printer/plotter for

B|gger. four terminals. Add a second listings, data recording, graphics
* Easiertoread. controller for hard copy fromupto  and other computer-related jobs.
¢ Permanent. eight terminals. And, yes, with Com

L : : pare

(No silver paper fade-out.) Versatec you can mix terminal Don't take our word for it. Take our

e And it costs less. types on the same system. pictures. Write for the “Hard Copy
Three-way output Comparison Kit.” You'll see the

Versatec does more than make hard difference.

copies. It can print on-line from e Bi 10.5" " :

gger 10.5" x 14.4" image size.
your computer at 1000 132-column ¢ 1, hle the resolution quality.
lines per i Accepts pen or pencil notation.
mmnute and o Archiyal quality. Won't fade in
plot up to six sunlight.

pages per o L ;
e ess than 3¢ a copy.
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Pharmacia
Peristaltic Pump P-3

You can

A compact pump
electronically controlled for
constant liquid flows in
chromatography and
gradient formation

@ obtain three different flow rates at the same time
through the three individually tensioned pumping

channels

@ change tubes in seconds with the snap-in cassette

@ forget about pulsation thanks to the large driven

rollers

® rely on a constant motor speed, electronically
compensated for load and temperature

@ use any flow rate between 0.6 and 400 ml/h per

Circle No. 102 on Readers’ Service Card

@® reverse the flow instantly

push for maximum flow and clear pump lines rapidly

channel with the same gear box

Pharmacia Fine Chemicals
Division of Pharmacia, Inc.
Piscataway, New Jersey 08854
Phone (201) 469-1222

Pharmacia
Fine Chemicals

27 APRIL 1979

“See us

at the Tissue Culture Association Meeting”
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You can expect much

more from the AO

histology team in your lab

820° Rotary Microtome. A proven per-
former unequalled in excellence. Ex-
tremely accurate and precise. Sections
tissue from 1 to 50 microns. Easy to
clean and lubricate. Sturdy, rigid con-
struction. Safe, secure hand wheel
locking.

Circle No. 11 on Readers’ Service Card

AUTOCUT Microtome. Sections hard
materials, semi-thin plastic embeddings
and paraffin embeddings. Ideal for labs
with heavy, diverse workload. Available
with four interchangeable knife holders.
No other microtome can match its abili-
ty to perform as many techniques with
such simplicity.

Circle No. 155 on Readers’ Service Card

CRYO-CUT II™ Microtome. The most
convenient precision frozen sectioning
instrument ever. Automatic defrost as-
sures frost-free operation with no ice
buildup, no defrosting problems. De-
sired operating temperature range
between +10° and —30°F is readily
maintained, even with door open. A
sliding glass door with built-in heater
eliminates condensation.

Circle No. 156 on Readers’ Service Card



ULTRACUT™ Ultramicrotome. Ultra-
thin sectioning is easier for the inexpe-
rienced and faster for the professional
operator. All controls are within easy
reach. Exclusive features include dark-
field knife alignment, built-in Reflex-
omat to maintain proper liquid level in
knife boat, audible and visual warning
signals when approaching end of speci-
men or knife advance, unique insulated
hull construction.

Circle No. 157 on Readers' Service Card

T/P 8000™ Tissue Processor. Load it,
setit, forget it. The instrument fixes, de-
hydrates and infiltrates tissue speci-
mens in programmed sequence
through 12 stations. Has 100-specimen
capacity. Equipped with 24-hour pro-
gram clock and 72-hour delay timer for
unattended operation during weekends
or holidays.

Circle No. 158 on Readers' Service Card

Automatic Knife Sharpener. Provides a
precise, safe method of honing micro-
tome knives (up to 185mm in length),
assuring a knife edge that requires no
subsequent stropping. Coarse and fine
honing controls are color coded for
ease of use. Preset time controls sharp-
ening cycle.

Circle No. 159 on Readers' Service Card

Microtome Knives. Made from high-
quality, fine-grained tool steel, heat
treated and tested for hardness and mi-
cro structure. Each knife is finish
ground, polished and honed to the keen-
est possible cutting edge that will be
maintained even after prolonged use.

Circle No. 160 on Readers' Service Card

Disposable Microtome Blades. For a
fresh, sharp cutting edge at all times.
Ideal for sectioning tissue with un-
known inclusions to eliminate risking
damage to expensive knives. AO dispos-
able blades are instantly slipped out of
dispenser and locked into position.
When blade becomes dull, merely
discard.

Circle No. 161 on Readers’ Service Card

®
American Optical
SCIENTIFIC INSTRUMENT DIVISION. BUFFALO. NY 14215



State-of-the-art cell sorting

You get speed, flexibility and versatility

Ortho announces the most powerful, pre-
cise, and versatile instrument for cell sorting and
analysis ever available commercially: the Ortho
Cytofluorograf™ System 50. It combines a rapid
cell sorter (based on the electrostatic droplet de-
flection principle) with a flexible, wide-ranging
analysis package in a single versatile unit.

Ortho System 50 for analysis.

Its dual-laser excitation system provides
three modes of excitation. There are two single
individual-excitation sources for different pur-
poses: a .8 milliwatt helium-neon laser for ultra-

with the Cytofluorograf System 50

high-precision scatter measurements, and a 5-
watt argon laser for fluorescence measurements.

There are four detectors: two are photo-
multiplier tubes for broad visible-range response,
two are solid-state photo-sensors for axial light
loss and narrow forward-angle scatter. A photo-
multiplier tube provides for measuring wide-
angle scatter. '

12 measurement parameters.

The System 50 Cytofluorograf permits,for
the first time,yielding of morphological informa-
tion by a flow cytometric instrument. Because

398-D
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and analysis from Ortho

pulse height analysis, pulse area analysis, and
pulse width analysis can be selected for every de-
tector output, a total of 12 distinct measurement
parameters is available with the System 50. Other
features of the system include two bi-dimensional
regions of interest, dual histogram multi-channel
analyzer with cytogram mode, ultra-sensitive op-
tics, and easy sample entry.

Complete details of System 50 are available
in a new brochure available from your Ortho In-
struments representative or direct from Ortho
Instruments.

The Ortho Cytofluorograf Modular Systems
For Flow Cytometric Analysis and Cell Sorting
The Ortho Cytofluorograf modules form a
powerful and versatile system for all phases of
flow cytometric analysis and cell sorting. Five
different modules permit you to build a flow cyto-

metric system that precisely meets your needs —
now and in the future. By adding Ortho’s forth-
coming computer module — which incorporates
software dedicated to flow cytometric applica-
tions, and is compatible with all analytical sys-
tems, you can assemble the most versatile and
powerful system presently available.

With the unique building block design of
the Cytofluorograf modular system, you can
create an instrument as simple as our System 10
— a low cost, high performance analytical instru-
ment for fluorescence distributions. Or, depend-
ing on your requirements, you can go on to
assemble System 60 — a cell sorting system with
unprecedented versatility and analytical power.

For full details consult Ortho Instruments,
Research Instrument Division, or an Ortho In-
struments representative.

Protocols No. 26:
Determination of Purity of Yeast Cells

We would like to bring your attention to an
interesting application note contributed by K.
J. Hutter of the Frauenhofer Gesellschaft In-
stitute for Aerobiology, West Germany, No. 26
in the Ortho Protocols series, which describes an
immunofluorescent method for differentiating
wild strains of yeast cells in cultured yeast using
the Cytofluorograf. This method makes available
a rapid and precise assay of the degree of wild
strain contamination.

Protocols No. 27:
Preparation of Chick Erythrocytes and
Monolayer Cultured Cells for DNA Analysis

This issue of Ortho Protocols describes a

simple and effective method for cellular DNA
staining with propidium iodide. Complete in-
structions are given for bringing cells grown in
monolayer cultures into suspension, staining
their DNA and measuring them in the Cytofluo-
rograf. Chick erythrocytes prepared in this man-
ner can serve as a useful calibration sample, and
also to control the quality of the sample prepara-
tion. This procedure, contributed by Noguchi
and Browne of the F. D. A. Bureau of Biologics,
was developed from earlier work by Krishan and
Vindelov (references cited). It provides DNA per
cell histograms with excellent resolution.

For a copy of Protocols Nos. 26 and 27,
write or call Ortho Instruments.

410 UNIVERSITY AVE., WESTWOOD, MA 02090

88 ORTHO INSTRUMENTS

Clinical and Research Laboratory Instrument Systems
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UNRESTRAINED

CREATIVITY

The ALZET® osmotic minipump

... control complements chemistry

in the quest for specificity.

Since Ehrlich’s time, chemistry has been the
dominant creative force in the quest for
specificity in the action for drugs. Yet true
specificity is elusive, and even the hor-
mones show undesirable and unsafe
actions when their concentrations in blood
or tissues are uncontrolled. The physiology
of hormonal secretory control systems
teaches how control has complemented
chemistry in nature’s quest for specificity
and continuity in hormonal action.

The ALZET® osmotic minipump now
gives you unprecedented, round-the-clock
control for one and two weeks over the
entry of drugs or hormones into the blood-
stream of unrestrained lab animals. With

i 71 PG KR

the incredible minipumps, you can attain
gland-like control, allowing you to optimize
both the specificity and the continuity of
action of the agents you use in your research.
Creativity in applying the principle of control
to complement chemistry is yours for the doing.
Examples of such creativity ore
illustrated in the rapidly .
expanding Alzet® osmotic
minipump product bibliog- 4
raphy. May we include
your abstract or paper re-
porting work based on minipump ™
use? For a copy of the bibliog-
raphy, or fo order, call the
following toll-free number:
800/227-9953. In California
and Hawali, call collect:
415/494-5067.
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You can program the new
Quantimet System 23 for your
image analysis applications
with no computer programming knowledge.

Image analyzers count, measure and classify features in
images from optical and electron microscopes. photo-
graphs, negatives, cine film or macro objects.

Applications vary widely and virtually each one requires a
different type of analysis routine.

Unlike any other image analyzer. the new System 23
incorporates a unique operator-interactive image analysis
keyboard which enables you to program the System 23 for
your image analysis application without using FORTRAN,

BASIC or any other exotic programming language.

For example, when analyzing features such as particles,
fibers, etc.. depressing the keys SZYILIER
resultsin a fre-
quency distribution of feature length which is displayed
on the system monitor as illustrated in the histogram below.

Introducing the programmable
computerized image analyzer
that doesnt need
a programmer.

Using a similar sequence

of keyboard instructions. the
operator can enter experimental
variables and compose mathematical expressions

such as quadratic equations, derivatives and complex
descriptions of feature shape and texture.

Now you can easily develop. test and edit new measure-
ment concepts and see immediate results on the
Quantimet monitor or printout. After you have written your
analysis routine. stare it on a high speed magnetic disc
for future use. When repeating the analysis. insert the disc
into the computer. enter the routine number and the
System 23 runs automatically.

Call or write for detailed literature today.

Cambridge Instrument Company, Inc., 40 Robert Pitt Dr.
Monsey, N.Y. 10952 Tel.: (914) 356-3331. Telex: 137-305

Cambridge

Quantimet System 23 L to R Microscope on
PDP/11 data handler, central

processor and controller. |
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CB:

THE

for thousands of High Purity Reagents

~ MCB Reagents is the e source for the flnest
in high punty, technologlcally advanced chem-
icals for use in analytical research, industrial
and clinical science. From research and devel-
opment, through production and packaging,
MCB maintains rigid standards of quality con-
trol. So you can be sure every MCB product will
provide the consistent, high purity you need for
your most critical research.

A limited number of copies of the new 1979
MCB Buying Guide are now available. It con-
tains more than 500 pages of product listings,
plus technical information, and an invaluable
laboratory safety handbook.

Included are special sections on EM Chro-
matography products, featuring the world
famous LiChrosorb® sorbent line and Hibar®-11
HPLC columns; MCB-Schuchardt Organics for
Synthesis, many of which are rare chemicals
never before offered for sale in the United
States; specialized products for such wide-

"ranging areas as Biochemis

try, including
Suprapur® Density Gradient Chemicals; and a
full line of dyes and stains, acids, organics, and
inorganics from reagent to high purity grade.
And in this edition, we are proud to introduce
OmniSolv,™ our brand new high purity, glass
distilled, multi-purpose solvent.

Reserve your copy of the 1979 MCB Buying
Guide by filling in and returning the attached
business reply card, or by writing to us on your
letterhead. It’s your link to the source of the
highest quality chemicals available, from
MCB Reagents.

MCB Reagents, Associate of E. Merck,
Darmstadt, Germany — 2909 Highland Avenue,
Cincinnati, Ohio 45212
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Research & Development: AAAS Reports

The informative and topical series of reports on research and development budgets and policies produced
by the AAAS and used as the basis for the annual AAAS-sponsored June colloguium on R&D policy are . . .

¢ Designed to promote a wider and clearer understanding of R&D funding and policy issues

e Addressed to the scientific, technical, and public policy communities and to those responsible for policy
and funding decisions on R&D

e Written by Willis H. Shapley, formerly a senior Bureau of the Budget official and Associate Deputy Ad-
ministrator of NASA, and Don I. Phillips of the AAAS.

Now Available

RESEARCH & DEVELOPMENT: AAAS REPORT III, by Willis H. Shapley and Don . Phillips.
Retail price: $6.00." .

Report III expands the scope of the series to include R&D in industry and the impact of R&D on
the economy, as well as R&D in the federal budget:

R&D in the Federal Budget : F'Y 1979 (Fart 1) provides an analysis of the federal budget's R&D
content, the policies on which it is based, significant trends, and the basic issues of current and fu-
ture concern in federal R&D.

R&D, Industry, & the Economy (Part II) gives a picture of R&D in industry and its nature and con-
tent, recent trends, and future outlook. Fart II brings into focus the complex issues that center
around interrelations of R&D and our economic system which have major implications for R&D
policy in government and in industry.

Also Available
AAAS REPORT I Research & Development in the AAAS REPORT II Research & Development in the
Federal Budget: FY 1977, by Willis H. Shapley. Federal Budget: FY 1978, by Willis H. Shapley, Don
The first report in the series lays a foundation for 1. Phillips, and Herbert Roback.
the succeeding volumes with an exposition of the The second report in the series gives an analytic
complexities of the federal budget process. summary and interpretation of R&D in the FY 1978
A readable volume of lasting value. federal budget and a discussion of significant R&D
Retail price: $5.00 (quantities limited).” policy issues that face policy-makers.

Retail price: $5.00.*

Research & Development: AAAS Report Series — Constructive and thought-provoking readings on vital
issues facing the R&D community and the nation today. ORDER YOUR COPIES NOW!

Report

R&D 79 $ 6.00

R&D 78 $ 5.00

R&D 77 $ 5.00

R&D Set $14.00 (3 volumes)

A limited number of copies of the June 1976 and 1977 colloquium proceedings is available. Retail price:
$5.00%each. Proceedings of the June 1978 colloquium are available. Retail price: $6.00.*

Send your name, address and list of titles to:

American Association for the Advancement of Science
Department L

1515 Massachusetts Avenue, NW

Washington, D.C. 20005

All orders under $10.00 must be prepaid.

*AAAS member discount: 10% off retail price.
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INTIRODUCING

the Varian 5000 family of
liquid chromatographs
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Misséd the AAAS Annual Meeting
in 1978 or 1979?

You can make up for lost opportunities with our
“instant replay.”

We have many of the sessions of all meetings on high-quality
cassette tapes. Use them in staff meetings or classroom
discussion groups, for library reference or individual listening.
Check the sample listing below for tapes in which you're
interested. If you don't find the one you'd like, send for the
complete listing. Each tape includes a program abstract.

The Frontiers of the Social Sciences (79T-4551). 2 cassettes. $16.
Frontiers of the Natural Sciences (79T-4631). 4 cassettes. $32.
Air-Sea Interaction in the Gulf of Mexico (79T-4561). 2 cassettes. $16.

Effects of Desertification on Soil Chemical, Physical, and
Biological Properties (79T-4801). 2 cassettes. $16.

Biology and Culture and Human Evolution (79T-4571). 2 cassettes. $16.

Violence in the Family: Psychiatric, Sociologic, and Historical
Perspectives (79T-4701). 4 cassettes. $32.

China’s Science in World Perspective (79T-4371). 4 cassettes. $32.

Thomas A. Edison: A Critical Examination on the Occasion of
the Centennial of Electrical Lighting (79T1-4581). 2 cassettes. $16.

One Hundred Years of Scientific Psychology: 1879-1979
(791-4651). 4 cassettes. $32.

The Role of Consciousness in the Physical World (79T-4891). 3
cassettes. $24.

The Future of Electronic Communications (79T-4711). 4 cassettes. $32.

Information Transfer and Effective Utilization of Science and
Technology (79T-4821). 2 cassettes. $16.

Large-Scale Transportation of Coal and Coal-Derived Energy:
Alternatives and Impacts (79T-4601). 2 cassettes. $16.

Human Factors of Quter Space Production (79T-4741). 2 cassettes. $16.

Fencing In — and Fencing With —the Oceans (79T-4831). 2
cassettes. $16.

Name

Address

City/State/Zip

O Check for $ enclosed for tapes indicated.
(Please make checks payable to CEBAR Communications, Inc.)

O Please send a complete listing of all AAAS annual meeting tapes.

Maif to: AAAS Cassettes, % Eastern Audio Associates, 9505 Berger Road, Columbia,
MD 21046. Allow 6-8 weeks for delivery.
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Do the
better labs

use the
OSMETTE,

oOr...

...can every lab
get better results
with the OSMETTE?

Results from national proficiency tests show
that laboratories using the OSMETTE
consistently get better precision on more
of the specimens than all the other in-
struments combined. A recently published
study' shows the OSMETTE laboratories
had the best S.D. on 10 of 12 specimens,
and best C.V. on 11 of 12 (one other instru-
ment had equal C.V. on 3 specimens). Such
remarkable inter-lab precision must reflect
OSMETTE’s inherent characteristics,
including precision, long term stability, and
ease of calibration.

We urge you to check the survey results
yourself. Then if you note that a freezing
point measurement, as made by the OS-
METTE, is the only way to avoid missing
the effect of alcohol and other volatiles on
concentration? 3, we think you will agree--
the OSMETTE is the right osmometer for
your laboratory.

Write today for full details, or to arrange a
demonstration--you will be pleased to
find the OSMETTE is the fastest, simplest,
most dependable, and most economical
osmometer available.

PRECISION SYSTEMS, INC.

60 Union Avenue, Sudbury, Mass. 01776
Telephone: 617-443-8912

' Juel, R., Serum Osmolality, AJCP July 1977 (165-169).

2 Rocco, R.M.,, Letter, Cilin Chem 22: No. 3, 1976, p. 399.

3 Champion, H.R. et al., Aicoho! Intoxication and Serum
Osmolality, The Lancet June 28, 1975 (1402-1404).
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Can you measure enzyme activity at 0.0005 A/min?
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We can, with the versatile Varian
Cary Model 219 UV-Vis Spectrophotometer

The high signal to noise and low drift characteristics of

or 37¢ fifteen seconds after sampling. For multiple samples of
Model 219 make this the premier instrument for measuring 100 ul the 219's Kinetics System can handle five cells
those very low concentration enzyme samples. at once and print all results on its microprocessor-based
Just think, there is no need to concentrate your column Smart Printer.
fractions when the activity is low and you don't have to dilute All this and the Cary quality can be yours for only slightly
your samples when highly turbid material is present. The more than you would pay for other “low cost" equipment.
Model 219 can handle them all. Request the Cary 219 information package today. It includes
With the new Routine Sampling System

and accurate temperature controller you
can sip up a sample of 500 ul and
measure its kinetics at 20°, 25° 30°, 32°,

enzyme kinetics applications infor-
mation. Circle Reader Service
Number 164.

To have a Varian-Cary representative

contact you, circle Reader Service
Number 165.

varian
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New Varian instruments help you solve




tough problems in the biological science lab

When solutions to biological problems
require the latest in quality instruments, con-
sider Varian. Here are some of the newest
research and analytical instruments
available. Plus some of the application
areas they can help you with.

6 Use atomic absorption to measure
electrolytes in tissues, celis, and fluids;
determine toxicity; nutrient and metabolic
activities; therapeutic effects of some

67 elements. Extreme sensitivity of the AA
technique enables characterization of

microliter samples.
1 Separate nucleosides, nucleotides,

PTH-amino acids and fatty acids with the
new microcomputer-CRT-based Model 5000
Liquid Chromatograph. You can even sepa-
rate nucleosides and nucleotides in the

The new AA-775 Atomic Absorption Spec-
trophotometer’s advanced microprocessor
collects and computes analytical data, en-

hancing accuracy and precision. Calibration

5. CR 8

6. TdRMP

same run, (see chromatogram). routines allow automatic weight compensa-
tion, calibration by standard additions, and
SEPARATION OF RIBO AND up to 5-point curve correction. For more
DEOXYRIBONUCLEOSIDES AND information circle Reader Service No. 68.
MONOPHOSPHATE NUCLEOTIDES
Column: MicroPak AX-10,4 mm x 30 cm Before (A) and after (B) administration of
anesthetic.
Peak Identification stored by the E-900 EPR data system for 1
1 1. UdR future comparison and manipulation.
i 9 For further information, circle Reader 0.1abs
£ 4. CdR Service No. 65. |

4 Measure enzyme activity at 0.0005

7. UdRMP
4| . B URWP . l \ A/min with the new Model 219 UV/Vis Spec-
’ g_ ggmp 7 l B trophotometer. You don't have to concentrate Replicate measurements of lead in blood-acid
‘ d . J\j , your column fractions when the activity is low  solution, using carbon rod atomizer. Sample
,_qJ N and you don't have to dilute your samples volu(ng 2 ul. Lead level 400 pg. Relative standard
i R R Y chnek A when highly turbid material is present. deviation 3.2%.
Time (min)

Varian also makes NMR Spectrometers
(Reader Service No. 69) and Mass Spec-
trometer/Gas Chromatograph Systems
(Reader Service No. 70).

To have a representative contact you
about any Varian instrument, circle Reader

The 6000 will store nine complete separation
methods in memory for instant call-up. Saves
time. Makes method development easy. For
details circle Reader Service No. 63.

2 Doenzyme Service No. 71.
CPK ASSAY assays on micro-
22 mi samples with the
o new SF-330 Spec-

17 min

trofluorometer. it
gives you broad bio-

Emiin analytical capability )
at modest cost. And Model 219 has routine sampling kinetics
0 min The SF-330's spe- systems that will sip a 500 ul sample and in

15 seconds measure its kinetics at 20°, 25°,
30° 32° or 37°C. To make interpretation easy,
the 219 will print all results on its micro-
processor-based Smart Printer. For details
circle Reader Service No. 66.

cial microflow cell
also lets you meas-
ure PNAs, vitamins,
drugs and amino
B acids after separa-
350 450 550 nm tion by liquid chro-

Wavelength (nm)  Matography. For S _Analyze for

Peak Identification

information circle soil gases, for 1. H,

Reader Service haloforms in 3| 2 CO,
Ex = 340 nm, slit = 10 nm No. 64 drll’lklng water, for 3. N;O
Em = 465 nm, slit = 20 nm - steroids, lipids and > g::
Temperature 27°C carbohydrates B0

i in body fluids, for 7. N,

3 Investigate drug metabolism, study drugs and drug oy
the topography of binding sites, enzymatic metabolites in
reactions, membrane structure, and the blood. Do it with
effects of anesthetics with the E-109E EPR Model 3700 Gas 7
Spectrometer System. Chromatograph. f
By using spin-labeled analogues or by iden- The modular, fully 5 |
tifying indigenous free radicals associated automatable 3700 2| 4 l' si\
with cells, tissues, proteins, etc., the E-109E lets you choose 1 f | l B
provides important structural and environ- exactly what you \ LU 18
mental information— often not obtainable by need for your G ey LR
other methods. This information can be application.

New element-specific detectors

and a new easy-to-use capillary system o

give you extra capability. For details circle varian/instrument division

Reader Service No. 67. 611 hansen way, palo alto, california 94303 u.s.a.



\“ h“e William D. Metz

Allen L. Hammond

An authoritative book that documents our progress in
tapping the ultimate energy source. Detailing the
diverse technologies that depend upon the sun for
their energy, SOLAR ENERGY is a useful publication
for solar enthusiasts as well as skeptics, for students
as well as policy analysts.

SOLAR ENERGY IN AMERICA —abroad and
thorough perspective.

256 pp., 7" x 10", fully illustrated and indexed;
0-87168-301-6 (cloth), $18.50*; 0-87168-238-9
(paper), $8.50*

e November 1978
for Cancer Chemotherapy,
Hyperalimentation, Heparin .' To order your copy, send name, address and
Infusion, and other types of remittance to AAAS
continuous infusion treatments. .. Department ES-4
» Extremely precise flow control

1515 Massachusetts Avenue, NW

» Greater adjustable flow range R

. C?nvenient & accurate drug CO VIELRD Washington, D.C. 20005
infusion in-hospital, at home, 1011 N. Main St., 4 i
at work Middleport, N. Y. 14105 Flasasation0 Bavpete D Sew

» Carriedinadjustablebeltor vest (716) 735-7957 AAAS members deduct 10%.
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DIONEX DS02 BIOLOGICAL FLUID AAA

PROC= 2, CAL RUN 3
PEAK NAME TIME CALC  AREA-A AREA-B
3 ! PSER  3:a7 A 10.000 440108 39751
2 TAUR 5133 A 10 283367 19658
ﬂ 3 PEAM 6128 A 390634 24478
4 UREA 8121 A 19931 2485
] S ASP  1B:il8 A 290237 21739
A | | ; “ 6 HPRO 19:35 B 58895 243755
@ | | 7 THR 21140 A 285980 19877
| | m 8 SER 22:42 A 319604 28779
P LI : 9 ASN 24147 A 241164 87931
440 nm 1 J ”W W\ -r‘—\‘\_/\_/\_/\_/\Ji‘ W "‘\_/1‘_/\_/\}_’/ = 10 GLU 26303 A 334943 29854
B e . s

0f Amino Acids in Physiological and time are limited, the D-500 can | For more information,

quantitate nanomoles of 46 amino | Amino Acid Analysis,

Fllll'ds.' acids in 3 hours. The illustration write or call:

shows the chromatographic resolu-
tion and data analysis of a calibra-

Fast and sensitive or the confirmation and quanti- | tion mixture by the single column DlONEx

analyses of amino acids tation of body fluid amino acids | method. Routine amino acid pro-

in blood plasma and urine associated with inborn errors of files can be analyzed economically . = :
metabolism, nutritional, and certain | by the D-400 in 4% hours. Either lonex Lorporation

are performed routinely disease states, analysis by ion- ninhydrin or Fluoropa detection 1228 Titan Way

and aufomatically by Dionex | o, change chromatography is par- | chemistries are available for both | Sunnyvale, CA 94086

Amino Acid Analyzers ticularly useful. When both sample | instruments. (408) 737-0700
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PRODUCTS

and
| MATRIALS

Dry Bath

Model 7.020 is a temperature-con-
trolled dry bath with removable sample
cups. Temperature may be specified to
100°C (= 0.2°C) for analyses of viscosi-
ty, density, pH, salinity, and ion concen-
tration. Inserts may be mated to a variety
of containers. This benchtop device comes
with a separate module for control of
temperature and function. Nametre. Cir-
cle 764.

Portable Pulse-Height Analyzer

Model 540 is a battery-operated ana-
lyzer that may be connected to an x-ray
or gamma-ray probe to form a complete
spectrometer, It can acquire a complete
spectrum in a 1024-channel memory and
display it on a terminal or it can integrate
the counts in many peaks, correct for
spectral interference, apply calibration
factors, and display the results directly
on the probe. The device is useful for
nondestructive analysis, sorting, testing,
and exploration for metals. Inax In-
struments. Circle 767.

Virus and Cell Substrate Wall Chart

This chart alphabetically lists 120 vi-
ruses that affect humans and 479 in vitro
cell populations in which they replicate.
The cell populations are segmented into
four groups: primary, diploid, hetero-
ploid, and cells of unknown or unspeci-
fied type. A handbook accompanies the
chart to aid the user and more than 1000
references are cited. There is also a glos-
sary of names of the cell populations.
Microbiological Associates. Circle 769.

Newly offered instrumentation, apparatus, and
laboratory materials of interest to researchers in all
disciplines in academic, industrial, and government
organizations are featured in this space. Emphasis is
given to purpose, chief characteristics, and avail-
ability of products and materials. Endorsement by
Science or AAAS is not implied. Additional infor-
mation may be obtained from the manufacturers. or
suppliers named by circling the appropriate number
on the Reader Service Card (on pages 366A and
430A) and placing it in the mailbox. Postage is free.

—RIcHARD G. SOMMER
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Biological Oxygen Monitor

Model 53 is documented with over 200
references to studies of oxygen uptake
and evolution. The studies are grouped
under subject headings such as Bacteria,
Yeasts and Molds, Cell Fractions, and In-
tact Organisms. The device plots uptake
or evolution directly on a chart recorder
with greater rapidity than that obtained
with conventional manometric tech-
niques. A Clark-type electrode operates
in a well-defined, controlled environ-
ment for sensing. Most tests are com-
pleted within minutes and useful infor-
mation about rate of uptake or evolution
is generated within seconds. Yellow
Springs Instrument. Circle 766.

Flask Heaters

Heatwell Model One will accommo-
date round-bottom flasks from 25
through 125 milliliters. Model Two is de-
signed for larger flasks from 200 to 500
milliliters. Both models have refractory
cavities with embedded heating elements
to allow temperatures up to 600°C. Tem-
peratures may be maintained to within 2
percent by an available controller. Pro-
trek. Circle 765.

Microprocessor-Based Liquid

Scintillation Counter

Tri-Carb 460C can capture the entire
radionuclide spectrum from coincidence
threshold to infinity. The controller en-
ables the operator to communicate with
the system before, during, and after any
procedure. The counter can handle up to
460 samples at a time in cassette-style
racks. While a large operation is in prog-
ress, the operator may interrupt analysis
to insert and quickly read any other
sample and then continue the previous
analysis. All instructions, modifications,
communications, and results of analysis
are available in hard copy for ready ref-
erence at the end of a procedure. Another
feature of the Tri-Carb 460C is the Spectra-

lyzer which is set for two or three selected
energy values such as those of tritium, car-
bon-14, iodine-125, or phosphorus-32 in
single label or for tritium/carbon-14 or
tritium/phosphorus-32 in dual label. It may
also be set manually for counting at any
other energy values. Packard Instrument.
Circle 770.

Radicimmunoassay Data Reduction

A system is available for on-line opera-
tion with gamma counters. It features re-
tention of eight assay protocols in memo-
ry and it processes up to eight different
assays in one unattended operation.
Printed standard curves may be modified
prior to an analysis, and a variety of repli-
cate structures may be used with up to
eight response selections and eight trans-
forms. One- or two-level screening is
possible on response or dose. Iso-Data.
Circle 768.

Literature

Life Sciences is a photographic prod-
uct directory that focuses on 35 major
applications from autoradiography and
clinical photography through photo-
micrography and veterinary photogra-
phy to radiography and x-ray micros-
copy. Eastman Kodak. Circle 761.

Environmental Enclosures describes
shielding from radio frequency, x-rays,
and gamma radiation. Ray Proff Divi-
sion, Keene. Circle 763.

Analytical Microbiological Testing de-
scribes procedures for quantitating vita-
mins, amino acids, and antibiotics. U.S.
Testing. Circle 771.

Care and Handling of Laboratory
Glassware offers safety and maintenance
suggestions to reduce laboratory ex-
penditures and make equipment last
longer. Corning Glass Works. Circle 772.

Electronic Instrument Rental is a cata-
log of more than 1000 instruments that
are tested, calibrated, and guaranteed to
meet manufacturers’  specifications.
Continental Resources. Circle 773.

Disposable Labware features glass
and plastic items such as culture tubes,
shell vials, patent lip vials, and others.
Research Products International. Circle
775.

Spectroscopy Accessories lists sup-
plies for fluorescent, ultraviolet, and vis-
ible light spectroscopy. Wilmad Glass.
Circle 776.

Liquid Chromatography is an in-
troduction to the subject for those al-
ready familiar with gas chromatography.
Gow-Mac Instrument. Circle 777.
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WE GET AROUND.

Revco® has made quite a name for itself in a lot
of foreign languages.

In fact, you'll find our products in some of the
most remote corners of the earth. (At last count
people were relying on Revco in 143 countries.) All
because of our very sophisticated sales and service
network.

Naturally any product demands routine service.
We just want to make sure that when your Revco
freezer needs servicing, it gets it from somebody who
routinely services Revco products.

This is why the same Revco product
performance developed in the United States works
equally as well in Spain, Japan or South America.

So if you're in the market for a product and
service that's good enough to travel abroad, imagine
how good Revco products and services are right
here at home.

WHY WE'RE NUMBER ONE.

You'll be surprised to learn that our product line
is our only product line. It's not a side line.

Next, take where we build our products. Every
space-saving Revco product is made in one of the
world’s few plants designed exclusively for the manu-
facture of ULTra-Low® temperature equipment.

Take the way we build the Revco line. Each
product is engineered for maximum efficiency and
lower operating costs.

Take all this into consideration and we're sure
you'll insist on Revco.

FREE. THE REVCO PEN
THAT WRITES IN 143 LANGUAGES.
_‘.'._" e a——

Sgiag S ek s S S R B iy

Take pen in hand and order the Revco catalog
showing the complete line of Revco freezers. When
you do, we'll send the Revco pen that writes on most
any surface. And in 143 languages.

®
REVCD The world's leader in ULTra-Low® temperature equipment.

) Rheem Refrigeration Products Division
1100 Memorial Drive, West Columbia, S.C. 29169 Telephone (803) 796-1700 TWX: 810-666-2103 Cable: Revco

27 APRIL 1979
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New Cyclic Nucleotide
cCMP, [5-3H(N)]-
20-30Ci/mmol  NET-600

Cell Wall Biosynthesis

CDP glycerol, [glycerol-2-3H(N)]-
5-10Ci/mmol  NET-595

CDP ribitol, [ribitol-5-3H]-
5-15Ci/mmol NET-589

Assay of dUTPase
dUTP, [5-3H(N)]-
15-25Ci/mmol NET-608

RNA Labeling in vivo
Uridine, [5,6,5-3H]-

NET-599

DNA Synthesis in vitro
dCTP, [5,5'-3H]-
40-60Ci/mmol

RNA Synthesis in vitro
ATP, [2,85-3H]-
45-60Ci/mmol

60-75Ci/mmol

NET-601

NET-59

Not for use in humans or clinical diagnosis.

New England Nuclear
549 Albany Street, Boston, Mass. 02118
Calltoll-free: 800-225-1572

(In Massachusetts and International:
617-482-9595)

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany,

Postfach 401240,
Telephone: (06103) 85034, Telex: 4-17993 NEN D

NEN Canada Litd., 2453 46th Avenue,
Lachine, Que. H8T 3C9,
Telephone: 514-636-4971, Telex: 05-821808

Circle No. 56 on Readers’ Service Card
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BOOKS RECEIVED AND

BOOK ORDER SERVICE

(Continued from page 400)

Membranes and Their Cellular Functions. J.
B. Finean, R. Coleman, and R. H. Michell.
Illustrated by T. A. Bramley. Blackwell, Ox-
ford, ed. 2, 1978 (U.S. distributor, Halsted
[Wiley], New York). x, 158 pp. Paper, $10.95.

Messages from the Stars. Communication
and Contact with Extraterrestrial Life. Ian
Ridpath. Harper and Row, New York, 1978.
xii, 242 pp. $10.

Metabolic Surgery. Henry Buchwald and
Richard L. Varco, Eds. Grune and Stratton,
New York, 1978. xii, 318 pp., illus. $29. Mod-
ern Surgical Monographs.

The Neutrophil. Function and Clinical Dis-
orders. Seymour J. Klebanoff and Robert A.
Clark. North-Holland, Amsterdam, 1978
(U.S. distributor, Elsevier, New York).
xxviii, 810 pp., illus. $148.

New Trends and Developments in Vaccines.
Papers from a symposium, Brussels. A. Vol-
ler and H. Friedman, Eds. University Park
Press, Baltimore, 1978. x, 324 pp., illus.
$29.50.

The Next Fifty Years in Space. Patrick
Moore. Drawings by Andrew Farmer. Taplin-
ger, New York, 1978. 144 pp. Paper, $7.50.
Reprint of the 1976 edition.

Nitrates. An Environmental Assessment.
National Academy of Sciences, Washington,
D.C., 1978. xxvi, 724 pp., illus. Paper, $15.25.
Scientific and Technical Assessments of Envi-
ronmental Pollutants.

No Easy Answers. The Learning Disabled
Child. Sally L. Smith. National Institute of
Mental Health, Rockville, Md., 1978 (avail-
able from the Superintendent of Documents,
Washington, D.C.). xiv, 132 pp. Paper, $3.25.
DHEW Publication No. (ADM)77-526.

Oral Contraceptives. Vol. 2, 1978. Michael
Briggs and Maxine Briggs. Eden Press, St. Al-
bans, Vt., 1978. xii, 186 pp. $16. Annual Re-
search Reviews.

The Order Microsauria. Robert L. Carroll
and Pamela Gaskill. American Philosophical
Society, Philadelphia, 1978. xii, 212 pp., illus.
Paper, $15. Memoirs of the American Philo-
sophical Society, vol. 126.

Peripheral Metabolism and Action of Thy-
roid Hormones. Vol. 2, 1977. D. B. Ramsden.
Eden Press, St. Albans, Vt., 1978. viii, 294
pp- $24. Annual Research Reviews.

Permafrost. USSR Contribution. Papers
from a conference, July 1973. Translated from
the Russian. Frederick J. Sanger and Peter J.
Hyde, Eds. National Academy of Sciences,
Washington, D.C., 1978. xxvi, 866 pp., illus.
Paper, $18.

Personnel for Health Care. Case Studies of
Educational Programmes. F. M. Katz and T.
Fulop, Eds. World Health Organization, Ge-
neva, 1978 (U.S. distributor, WHO Publica-
tions Centre USA, Albany, N.Y.). 260 pp.,
illus. paper, $10.50. Public Health Papers,
70.

Pesticides. Preparation and Mode of Action.
R. Cremlyn. Wiley, New York, 1978. x, 240
pp., illus. + plates. $29.95.

Public Program Analysis. Applied Research
Methods. Theodore H. Poister. University
Park Press, Baltimore, 1978. xiv, 626 pp., il-
lus. $19.95.

The Pursuit of Hope. Miriam Ottenberg.
Rawson, Wade, New York, 1978. xiv, 238 pp.
$9.95.

Research in Pediatric Surgery. P. P. Rick-

ham, W. Ch. Hecker, and J. Prévot, Eds. Ur-
ban & Schwarzenberg, Baltimore, 1978. vi,
214 pp., illus. $24.50. Progress in Pediatric
Surgery, vol. 12.

Rodent Malaria. R. Killick-Kendrick and
W. Peters, Eds. Academic Press, New York,
1978. xxvi, 406 pp., illus. $39.75.

The Rorschach. A Comprehensive System.
Vol. 2, Current Research and Advanced In-
terpretations. John E. Exner. Wiley-Intersci-
ence, New York, 1978. xvi, 448 pp., illus.
$32.95.

Science: The Basic Skills. L. J. Campbell and
R. J. Carlton. Illustrated by David and Mau-
reen Embry. Routledge and Kegan Paul, Bos-
ton, 1978. x, 230 pp. Paper, $7. Secondary
Science Series.

The Scientific Basis of Flocculation. Pro-
ceedings of a NATO Advanced Study Insti-
tute, Cambridge, England, July 1977. Ken-
neth J. Ives, Ed. Sijthoff & Noordhoff, Al-
phen aan den Rijn, The Netherlands, 1978. vi,
370 pp., illus. $33.50. NATO Advanced Study
Institutes Series E, No. 27.

Set Theory. Thomas Jech. Academic Press,
New York, 1978. xiv, 622 pp. $53. Pure and
Applied Mathematics.

Sex-Related Cognitive Differences. An Essay
on Theory and Evidence. Julia A. Sherman.
Thomas, Springfield, Il., 1978. xii, 270 pp.
Cloth, $16.25; paper, $12.25.

The Silent Pulse. A Search for the Perfect
Rhythm That Exists in Each of Us. George
Leonard. Dutton, New York, 1978. xiv, 210
pp. $8.95.

Silicones under the Monogram. A Story of
Industrial Research. Herman A. Liebhafsky.
Sybil Small Liebhafsky and George Wise,
Eds. Wiley-Interscience, New York, 1978.
xvi, 382 pp., illus. $22.25.

Small Fruit Culture. James S. Shoemaker.
AVI Publishing Company, Westport, Conn.,
ed. 5, 1978. x, 358 pp., illus. $19.

3rd Soviet-Swedish Symposium on the Pollu-
tion of the Baltic. Stockholm, Sept. 1975. An-
ders Akerblom, Ed. Published for the Royal
Swedish Academy of Sciences by Universi-
tetsforlaget, Oslo 1978 (U.S. distributor, Co-
lumbia University Press, New York). 294 pp.,
illus. Paper, $25. Ambio Special Report, No.
S.

Three-Phase UHV AC Transmission Re-
search. Prepared by General Electric Compa-
ny. Electric Power Research Institute, Palo
Alto, Calif., 1978. Variously paged, illus. Pa-
per, $11. EPRI EL-823.

Transition Metal Organometallics in Organ-
ic Synthesis. Vol. 2. Howard Alper, Ed. Aca-
demic Press, New York, 1978. xii, 188 pp.,
illus. $19. Organic Chemistry, vol. 33,

Transmission Lines for Communications. C.
W. Davidson. Halsted (Wiley), New York,
1978. vi, 218 pp., illus. $22.50.

Treatise on Analytical Chemistry. Part 1,
Theory and Practice. Vol. 1. 1. M. Kolthoff
ane Philip J. Elving, Eds. Interscience
(Wiley), New York, ed. 2, 1978. xxx, 882 pp.,
illus. $57.95.

Tree Fruit Production. Benjamin J. E. Tes-
key and James S. Shoemaker. AV1 Publishing
Company, Westport, Conn., ed. 3, 1978. xii,
412 pp., illus. $20.

The Tricentennial People. Human Appli-
cations of the New Genetics. Papers from a
symposium, Dubuque, lowa, Oct. 1975. lTowa
State University Press, Ames, 1978. xii, 102
pp. Paper, $4.25.

Women, Science, and Society. Joan N.
Burstyn, Ed. University of Chicago Press,
Chicago, 1978. iv, 218 pp., Paper, $4; to insti-
tutions, $5. Signs, vol. 4, No. 1.
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