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The new Sorvall'vertical rotor can
slash density gradient spin time
by cutting particle path length.

The new Sorvall® vertical rotor
holds the tube at a fixed angle of
0° while the gradient reorients
from horizontal to vertical. The
calculated speeds and angles are
illustrated above. As the rotor
decelerates, the contents return to
horizontal without mixing the
gradient.

The vertical rotor reduces spin
time because a particle must
travel only the width of the tube
and not the length. It also
improves resolution by increasing
the surface area and decreasing
the depth of the starting zone. In
fact, the K factor calculated for the
highest performance ultraspeed
swinging bucket rotor is 45, while
the K factor calculated for the

Sorvall® TV865 vertical rotor is
only 10.

Even better results can be
expected when the vertical rotor is
spunin a Sorvall® OTD
ultracentrifuge with oil turbine
drive and an automatic rate
controller, because the soft start
and soft stop characteristics of the
ARC and Reograd mode of
deceleration prevent disturbance
of the gradient during
acceleration and deceleration.

The new Sorvall® vertical rotor is
available in two models for
ultraspeed work and one for
superspeed separations. All three
spin more sample than

N

comparable swinging bucket
rotors because they hold more
tubes. For more information, write
to Du Pont Instruments, Room
24023, Wilmington, DE 19898.

J/

DuPont Instruments

16 JULY 1976

Circle No. 22 on Readers’ Service Card

PEG U Par 8 M OFF

179



16 July 1976

Volume 193, No. 4249

LETTERS Recombinant DNA: NIH Guidelines: M. F. Singer and P. Berg; Environmental
Impact Statements: S. I. Auerbach etal.;C. M. Cowan; H. Loftin;

D. W. Schindler; The Origin of Pulmonate Land Snails: R. Robertson . . . . . 186
EDITORIAL  The Impact Statement—Part II: R. W. Peterson . . . . . ... ........... 193
ARTICLES Meteorological Consequences of Atmospheric Krypton-85: W. L. Boeck . . . . . . 195
An Expanded Approach to the Problem of Disappearing Species: N. Myers . . . . . 198
Rotational MotioninNuclei:A.Bohr. . . . . . .. . ... ... ... ....... 203
NEWS AND COMMENT  Howard Hughes Medical Institute: In the Reclusive Tradition . . . . . . .. .. .. 211
Office of Technology Assessment: Bad Marks on Its First Report Cards . . . . . . . 213
Recombinant DNA: Chimeras Set Free UnderGuard . . . . . ........... 215
Briefing: Coastal Zone: $1.2-Billion Energy Impact Fund Approved;
Toxic Pollutants: Court Approves Agreement. . . . . . . . .. .. ...... 216
Nuclear Proliferation (II): Will Fallout Kill Domestic Recycle?. . . ... ... .. 217
RESEARCHNEWS Nuclear Science: X-ray Evidence for Superheavy Elements . . . . . . .. ... .. 219

Hormone Receptors: New Clues to the Cause of Diabetes . . . . . ... ... ... 220




BOOK REVIEWS A Century of Chemistry, reviewed by C. S. Marvel; The Study of Trace Fossils,

R. G. Johnson; Electron Transfer Chains and Oxidative Phosphorylation,

D. E. Green; Vision in Fishes, R. G. Northcutt; Cholinergic Mechanisms,
E.L.Cohen;BookOrderService . . . . . .. .. ... ... .........

REPORTS

Intensity Dependence of the Fluorescence Lifetime of in vivo Chlorophyll Excited
by a Picosecond Light Pulse: A. J. Campillo, V. H. Kollman, S. L. Shapiro . .

Effect of Infrared Transparency on the Heat Transfer Through Windows:
A Clarification of the Greenhouse Effect: S. D. Silverstein . . . . . ... ...

Total Synthesis Benzene and Its Derivatives as Major Gasoline Extenders:
M. A. Tamers . . . . . . . . . i i i i e e

Radioimmunoassay for Colchicine in Plasma and Urine: N. H. Erteletal. . . . . . .
Gibbons and Their Territorial Songs: J. T. Marshall, Jr., and E. R. Marshall . . . .

Fever: Effect of Drug-Induced Antipyresis on Survival: H. A. Bernheim and
M.J. Kluger. . . . . . . . . . e

Herbicide (2,4-D) Increases Insect and Pathogen Pests on Corn: I. N. Oka and
D. Pimentel . . . . . . . . . . e e e e e e

Brainstem Neurons Without Spontaneous Unit Discharge: J. M. Siegel and
D.J. McGinty . . . . . . . . e e e e e

Memory: Proline Induces Retrograde Amnesia in Chicks: A. Cherkin, M. J. Eckardt,
L.K.Gerbrandt . . . . . . . . . . . . e e e e

Copper Supplementation in Quaking Mutant Mice: Reduced Tremors and Increased
Brain Copper:C. L. Keenand L. S. Hurley . . . . . . . . .. .. .. .....

Technical Comments: Neuroelectric Correlates of Conditioning: R. D. Hall,
M. Gabriel, S. E. Saltwick, J.D. Miller . . . . . . .. ... ... .......

COVER

SEATO]

223

227

229

231
233
235

237

239

240

242

244

246

Coloration of gibbons. Pileated and lar
gibbons have white hands and feet.
Concolor gibbons shown are from
Laos; males farther east are entirely
black. Borneo is divided between two
species of entirely different voice but
having similar polymorphic coloration
in endless variety. Arrows connect
taxa with the same female song. See
page 235. [Painting by Joe T. Marshall,
Jr., U.S. Army Medical Component,



NEW

HEM-O-SCAN

Oxygen Dissociation Analyzer

Produces a continuous, complete hemo-
globin-oxygen equilibrium curve in approxi-
mately 20 minutes from only two microliters
of whole blood or hemolysate.

The Hem-O-Scan analyzer offers a major
advance in techniques for the analysis of the
oxygen carrying capacity of hemoglobin. It

|;AO2 mm Hg

Above: Hemoglobin-oxygen equilibrium curve of normal human
blood at 37°C and pCO: of 40mm Hg showing a P50 = 26.0mm
Hg. Below: Hemoglobin-oxygen equilibrium curve of stripped
hemolysate in bis-Tris buffer at 25°C pH = 7.4, showing a P50
= 7.0mm Hg.

—

provides a significant time saving, and offers
simplicity of operation.

Unlike the classic Van Slyke/Neill mano-
metric method, or more recent spectro-
photometric methods, the analyzer produces
continuous, accurate oxygen equilibrium
curves.

The Hem-O-Scan analyzer equilibrates
the sample with varying oxygen partial pres-
sures and simultaneously records the curve
on an X-Y recorder. The oxygenation of
hemoglobin is monitored by dual-wave-
length spectrophotometry and the oxygen
partial pressure is measured by a Clark
oxygen electrode.

il ‘ ] For further details
il ; | i contact your local representative or

a ' | | ®
il
0 10 20 30 4 50 . 100 i

AMERICAN INSTRUMENT COMPANY

DIVISION OF TRAVENOL LABORATORIES, INC., Silver Spring, Maryland 20910

*patent pending
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What do users
like most about the
Reichert OmUS3 Ultramicrotome?

easiest to use...easiest for training.

exclusive built-in remote liquid
level control.

exclusive darkfield knife
alignment.

built-in vibration dampening
system.

independent cutting and recycle
controls.

all of the above.

If you guessed “all of the above,” you're right.
The Reichert OmU3 Ultramicrotome has
gained wide acceptance because of its all-
around superior performance.

We attribute this popularity to itsmany exclu-
sive features that contribute to speed, preci-
sion, control and simplicity.

The OmUS3 saves time in the lab. Operation
can be quickly mastered. Section accurately
and fast with a minimum of effort.

You've got to see the OmU3 in action to really
appreciate what it will do for you. See itat the
EMSA meeting in Miami.

Or, write for more information on the OmU3
and our complete line of EM equipment.
American Optical, Reichert Products, Eggert
Road, Buffalo, NY 14215.

AO

American
Optical P
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Announcing the world’s most advanced
LS counter

and four reasons why you won't need another degree to operate it.

When instruments are made vastly more powerful and flexible
they usually become vastly more complicated and often require
lengthy training for the user group.

Thats one rule of scientific life that now has a complete
exception: The new Beckman Series 8000 Liquid Scintillation
Counter. Here’s how you get sophisticated and versatile counting
capability made simple.

1. A Program Library The exacting counting procedures of the
L.S-8000 are directed by a built-in computer. The computer, in
turn, is guided by one of 10 user-selected library programs.

Once set in operation, each basic program can produce final
answer high performance without further user interaction.

For maximum simplicity of operation or straightforward
workhorse performance, there’s only one button on the control
panel that operators need know how to use. The “Autocount”
button. Hit it and walk away. 300 samples run automatically.
Quench is monitored automatically.

High accuracy and total flexibility have never been simpler.

2. Command Tower Programming Although the LS-8000 is a
totally innovative counting instrument, liquid scintillation re-
searchers will find its basic format totally familiar. The LS-8000
can be operated by multi-user command tower programming.
Once the command tower has been set, the instrument
will run automatically.
3. The Built-in Programmer The
L.S-8000s programming simplicity is com-
plemented by exceptional versatility. Preci-
sion parameters for each of 10 separate
users can be selected by using the built-in
computer. Any one of the 10 standard li-
brary programs can be stored and edited
separately for maximum specialization to
your particular counting requirements.
Sound complicated?

Not when the programmer is built-in,
too. Shown at the lower left is the LS-8000
rear screen projector-programmer that dis-
plays every required push-button step for a
given counting routine.

The user need only push a button and
then follow each successive operational step
directed on the screen. You can’'t miss and
you can’t go wrong.

All dials, knobs, and driftable settings
have been eliminated. And the results, of
course, are complete, ultra-accurate final
answers, the kind of answers that can be
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achieved only when you can optimize numerous individual
parameters.

4. Automatic Data Reduction The LS-8000 handles the final
analysis for you. Conversion of CPM to DPM —single and dual
label — digital integration, and a range of biomedical calculation
programs are all carried out by the on-line data reduction
computer.

In short, when we built the worlds most advanced LS
counter, we went out of our way to make it simple, versatile, fully
automated, and self-teaching. The computer is built-in, and so is
the programmer. Why not talk to him personally.

For full information, contact Scientific Instruments Division,
Beckman
Instruments, Inc.,
P.O. Box C-19600,
Irvine, CA 92713. o i

BECKMAN

BECKMAN’




Membrane filters pose a special
problemin LSC: When you're trying
to count tritiated DNA on an un-
dissolved filter you run the risk of
missing a substantial number of
counts due to absorption of beta
particles by the DNA molecule, the
carrier protein, and the filter. For
guantitative recovery, especially
with tritiated material, homoge-
neous samples are essential.

Our LSC Applications Labo-
ratory has developed a procedure
using AQUASOL® Universal LSC
Cocktail which guarantees sample
homogeneity; the filter is dissolved,
assuring intimate contact between
the tritium and the scintillator.

Ask for LSC Applications Note
#1: Counting Tritiated DNA Iso-
lated on Membrane Filters, by Dr.
Yutaka Kobayashi.

New England Nuclear

549 Albany Street, Boston, Mass. 02118
Customer Service 617-482-9595

NEN Canada Ltd., Lachine, Quebec;
NEN Chemicals GmbH, Dreieichenhain, W. Germany.
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LETTERS
Recombinant DNA: NIH Guidelines

Erwin Chargaff’s and Francine R. Sim-
ring’s letters (4 June, pp. 938 and 940) re-
garding recombinant DNA research re-
quire comment. Analysis of the history
leading to, and the substance of, the
guidelines for conducting this line of re-
search (1) suggest that both of these crit-
ics overlooked important facts.

It is relevant to our comments that we
were among those who first publicly ex-
pressed concern over the potential haz-
ards of recombinant DNA experiments
2, 3); we were members of the organiz-
ing committee of the Asilomar Con-
ference (4); neither of us is a member
of the National Institutes of Health
(NIH) Program Advisory Committee on
Recombinant DNA, although we have
been active commentators on that com-
mittee’s efforts to develop guidelines;
and one of us is, and one is not, pursuing
recombinant DNA experiments in our
own laboratories.

Chargaff questions the propriety and
legitimacy of NIH’s role in formulating
guidelines for recombinant DNA re-
search. Certainly the principal biomedi-
cal research arm of the United States
must be concerned with the health of
laboratory workers and the public at
large. Even if Congress or another gov-
ernmental agency had intervened early
and assumed responsibility in the area of
recombinant DNA research, it is not con-
ceivable that policy could properly be
formulated without the involvement of
NIH and informed members of the scien-
tific community. Acceptance of responsi-
bility in this matter by the past and pres-
ent directors of NIH was courageous,
farseeing, and proper; moreover, the di-
rectors and the consultants who labored
diligently to produce the guidelines de-
serve our gratitude.

Contrary to the implications in the let-
ters by Chargaff and Simring, the dis-
cussions leading to the guidelines were
directed toward eliminating or mini-
mizing real and imagined hazards, rather
than balancing benefits and risks. The
only certain benefit is increased knowl-
edge of basic biologic processes; the pre-
dicted benefits for medicine, agriculture,
and industry will follow only upon this
increased knowledge. It was concern for
the potential risks with recombinant
DNA that led a group of scientists in-
volved in this research to call for a vol-
untary deferral of certain experiments (3).
The guidelines either proscribe such ex-
periments or require extremely stringent
containment measures for them. Indeed,
the list of experiments in the proscribed

category was extended between 1974 (3)
and the Asilomar Conference report (¢)
and is even further enlarged in the guide-
lines (7).

Permissible experiments under the
guidelines are classified according to the
best available estimate of potential risk.
Increasing potential risk requires increas-
ingly stringent biological and physical
containment measures. Not all recombi-
nant DNA experiments yield ‘‘new’’ or-
ganisms; recombination between the
DNA'’s of organisms known to exchange
genetic information in nature do not add
uniquely man-made species to the bio-
sphere. In these cases, the guidelines
follow the general principle that the ex-
periments are to be carried out under
previously defined conditions for han-
dling the most hazardous parent of the
recombinant. When DNA from species
that are not known to exchange genetic
material in nature are recombined, addi-
tional precautions are required. And it is
precisely concerns of the kind raised by
Chargaff (for example, the unpredictable
consequences of intestinal colonization
by organisms carrying potentially harm-
ful genes) that led to such special pre-
cautions. Admittedly, the estimates of
potential hazard are presently con-
jectural and controversial. But it is pre-
cisely for this reason that the require-
ments specified in the guidelines are
more stringent than most scientists esti-
mate are required for safety.

The adequacy of the containment pre-
scribed for permissible experiments is
then the central issue. Estimates of
achievable containment levels must be
based on available facts. We share with
Chargaff the belief that it is unacceptable
to harm others. But the recommended
procedures are not ‘‘smokescreens.’”’
The P3 and P4 levels of physical contain-
ment are designed specifically as controls
on accidental dispersal and human errors;
they are defined in detail in the guide-
lines, and there is documented experi-
ence on which to judge the efficacy of
these facilities.

With regard to biological containment,
the encompassing description of Esche-
richia coli as the ‘‘predominant faculta-
tive species in the large bowel’’ in Char-
gaff’s letter is misleading. The guidelines
require the use of strain K12 of E. coli or
disabled derivatives of it. Strain K12 is
not a predominant species in the large
bowel; indeed, the available evidence
indicates that E. coli K12 rarely estab-
lishes itself as a viable resident in the
human gut (I). The disabled derivatives
of K12 must pass strict tests to establish
that they are unable to live in natural
environments. Only thereafter can they
be certified by the NIH Advisory Com-
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mittee for use in experiments requiring
high levels of containment. The reports
from the April 1976 meeting of the Advi-
sory Committee suggest that the com-
mittee will be very cautious in its evalua-
tion and certification of such systems.
And, contrary to Chargaff’s and Sim-
ring’s statements, the problem of second-
ary natural recombination of foreign se-
quences, either out of the original host
and into common enteric organisms, or
between the experimental vectors and
naturally occurring organisms and vec-
tors, has been central to the discussions
leading to definitions of disabled host-
vector systems. In fact, the guidelines
themselves describe and deal with those
problems. They require that data regard-
ing the chance of spread of the foreign
DNA (by survival of a host cell or second-
ary recombination) in particular environ-
ments must be supplied; the probability
of such spread must be less than 107
before certain experiments are per-
mitted. Probabilities on the order of 10~
afford a high level of confidence for
achieving meaningful containment, con-
sidering the small humbers of organisms
that could possibly escape as a result of
human errors or flaws in physical con-
tainment. Thirty years of study of the
genetic chemistry of E. coli K12 pro-
vides confidence that such levels of con-
tainment can be achieved. While it is
important to investigate alternatives to
E. coli K12, it is not at all certain that
useful and safer organisms exist. Predic-
tions about the existence of rare and
fastidious organisms unable to exchange
DNA with common organisms inhabiting
man or other living things are highly
speculative.

If Chargaff and Simring had examined
the massive and readily available corre-
spondence, minutes, and documents ac-
cumulated over the last 3 years, they
would have recognized that precisely
those matters they claim were dis-
regarded were discussed in considerable
detail. (This documentation has been col-
lected by the Massachusetts Institute of
Technology Program in Oral History of
Sciences.) The charge that discussions
have been ‘‘permeated by the assump-
tion that the work will go ahead’’ or that
we can ‘‘act now and learn later’” is
inconsistent with the 1974 moratorium
and with the acceptance at Asilomar,
and in the guidelines, of the principle
that certain experiments should be de-
ferred. The essence of the development
of the guidelines by the NIH Advisory
Committee was a discussion of alterna-
tive containment specifications, includ-
ing those mentioned by Simring. Simring
fails to point out that the letters to the
director of NIH from eminent scientists
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- creature comforts

Here’s a small animal cage
system called see-through?®,
incorporating all the features
needed for convenient care:
transparent cages, choice of
flooring (solid, raised or drop-
through), removable excreta
trays and automatic watering.
All are efficiently integrated into
a flexible stainless steel roll-
around rack.

Cages are the heart of the
system. You can have see-
through polycarbonate with
wire walkfloor, or solid floor,
available in two sizes: 94"

x 10%" or 19" x 10%", both

8" deep. All are interchangeable
and can be modified at little
added cost when your programs
or research criteria change. The
smaller ones give you 60 cages

@ |974 1R corporation

per rack, the larger ones 30
per rack.

Versatility, that's what the
system offers. You can house a
variety of colonies in a single
roll-around stainless steel rack:
mice, hamsters, rats or guinea
pigs. And, you can do all this
without readjusting the rack or
changing support equipment.

Modern housing for you, the
mice, and most important, for
your budget. For complete
details, prices and delivery,
please write or call, Lab Products,
635 Midland Avenue, Garfield,
New Jersey 07026, Phone
(201) 478-2535.

lab products

L]
lnc a Dol company
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Eastman Organic Chemicals

CWS

How to make a good thing hetter: three free reference
guides to the new EASTMAN Organic Chemicals Gatalog No. 48

The new EASTMAN Organic Chemicals Catalog No. 48—yours free if you have not received
a copy—includes:
o listing of more than 6,000 organic chemicals
o structural formulas for more than 1,000 chemicals
e sections on products for lasers, liquid scintillation counting, electrophoresis,
and other applications
« details on the EASTMAN Dataservice Program
e inquiry cards, distributor listings, office locations

Now, to make this Catalog even easier to use and more help-
ful, write for any of these three free supplements:

1. Functional Group Index of chemicals.

FUNCTIONAL GROUP INDEX of

EASTMAN

2. Numerical Listing by catalog number, giving chemical names,

: . standard unit sizes available, and prices.
Organic Chemicals
CATALOG No.
.mm.m...m,“..,:a 3. Empirical Formula Index of all chemicals in the catalog.

The headip

NUMERICAL LISTING of

EASTMAN
Organic Chemicals

CATALOG NO. 48

An EASTMAN Datseervice Publication

If you haven't yet received your free Catalog No. 48, let us know.
And, to simplify its use and relate it to your specific needs, tell us
which free supplements you'd like. Just send this coupon.

EMPIRICAL 'TMAN .
Organic Chemicals

',.,..w«unum\n'd mulas. The names are'

zzzzz

.....

Maybe Eastman has a better way.

E»‘E";“c?f:ﬁ?v:: Wwwcmwgﬂ;m-"“”"““::m e ©6 06 06 06 06 06 @ 06 06 0 0 0 0 0 0o o o
B adance. Oar M-«m’;w“ I ot (o0 2 1% T o niuced
Armine salts such 88 Wm‘f':.'ﬁ.mmww"‘]‘;ﬁ:" . ﬂm‘f"w; Y 7-65 °
e i e oo 2 Eastman Kodak Company
o e Eastman Organic Chemicals °
Dept. 412L
®  Rochester, N.Y. 14650 °
o Please send me a free copy of the literature checked below: °
[0 EASTMAN Organic Chemicals Catalog No. 48.
® [ Functional Group Index (JJ-1F). b
e [ Numerical Listing (JJ-1N). PY
[0 Empirical Formula Index (JJ-1E). i
. °
. . i Name d
o ot . .
Affiliation
° .
Address
. .
° City State Zip °

[ ] [ ] L] [ ] [ ] [} [ ] [ ] e o [ ] [ ] [ ] [ ] [ ] [ ] L] [ ]
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to your nuclear research

Add scope pue
otr S.

while

With or without

T — So plan now to reduce your instru-
the optional energy display scope, the Beckman

ment’s costs while you increase its performance
bench-top Biogamma™ nuclear counting capabilities. For full technical information on
systems provide final-answer high performance Beckman Biogamma Systems, contact Scientific
at minimum cost. Instruments Division, Beckman Instruments,
Three-channel capability, manual and Inc., PO. Box C-19600, Irvine, CA 92713.

automatic modes, 200-sample capacity, and gain
control to insure repeatability and drift free
operation are all standard features.

As is ease of operation. Window settings
can be accomplished by either precalibrated
plug-in Iso-Set™ modules available for all the
common isotopes of interest or by variable
control. Sample size is variable too. Use either
standard size clinical tubes or Beckman Bio-
Vial" types.

Accuracy can be assured by a 2" crystal
detector designed for volume-independent
counting of low energy isotopes. Constant
counting efficiencies are obtainable for both
precipitates and solutions.

And efficient data can be reduced by a
broad variety of efficient calculator and teletype
interface equipment. The Wang System 600 and
2200 programmable calculators, for example.

Beckman®

190 SCIENCE, VOL. 193
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What's news s that. ..

New, lower premium rates now apply toTIAA
policies issued beginning October 1,1975.

In addition, with “quantity savings™ dividends,

Net costs are less than ever before for the
larger size policies educators are purchasing
these days.

To illustrate the effect of the new rates and dividend scales.
A $100,000 20-Year Decreasing Term Insurance policy
costs just $122 for a man aged 30 or for a woman aged 35.
Here are premium and dividend figures for this policy
issued at different ages:

MALE 25 30 35 40 45
Age atIssue FEMALE 30 35 45 50

Annual Premium

(Payable only 18 years) $187 $235 $328 $487 $747
Cash Dividend End of First Year* 97 113 142 188 265
First Year Net Payment $ 90 $122 $186 $299 $482

*Subsequent yearly dividends will be in the same amount, according to TIAA's
current dividend scale which is not guaranteed.

Decreasing Term policies provide their largest amount of
protection initially, reducing by schedule over the years to
recognize diminishing insurance needs and increasing
savings, retirement benefits, etc. TIAA issues such policies
for 15, 20, 25 and 30 year periods, depending upon age.
Decreasing Term insurance is available in amounts of
$20.000 or more to persons under age 56.

To use a different illustration.

$100,000 of 5-Year Renewable Term coverage costs only
$180 for a 30 year old man or for a 35 year old woman.
Here are the cost figures for this policy issued at various
ages.

Age atlssue MALE 25 30 35 40 45
FEMALE 30 35 40 45 50
Annual Premium $258 $288 $373 $530 $774
Cash Dividend End of First Year* 101 108 140 185 254
First Year Net Payment $157 $180 $233 $345 8520

*Dividends at end of years two through five will be in the same amount, according
to TIAAS current dividend scale which is not guaranteed.

A 5-Year Renewable Term policy provides a level amount
of protection for a 5 year period at a fixed yearly premium.
Itis guaranteed renewable for successive 5 year periods to
age 70 without medical reexamination at premiums that
are based upon your attained age at the beginning of each
renewal period. 5-Year Renewa%)le Term plans are issued
in amounts of $20,000 or more to persons aged 60 or less.

Eligibility for TIA A policies is extended to persons
employed (full-time or part-time) by colleges, universities,
private schools, and certain other nonprofit educational or
scientific institutions, and to the spouse of the employee
when more than half of their combined earned income
comes from such an institution. Individuals can purchase
low cost TIAA life insurance regardless of whether their
college or other eligible employer participates in a TIAA
benefit plan. Policyowners can retain their TIAA plans
without any change in policy provisions whether they stay
in educational work or not.

TIAA Announces the
Lowest Gost Life Insurance for Your Age...

...compared with what you'd pay for the same individual policies from insurance companies selling to the general public. That's
not exactly a revelation for most educators, of course. They already know that TIAA is traditionally their best buy in life insurance.

~

TIAA policies cost less than others because TIAA isa
nonprofit service organization created by the Carnegie
Foundation for the Advancement of Teaching in 1918; it
insures without the expenses of sales personnel; most
important of all, the limited group eligible to purchase
TIAA life insurance enjoys favorable mortality experience,
and individuals once insured rarely permit their TIAA
policies to lapse.

Besides term insurance, Ordinary Life and other kinds of
cash value insurance are available from TIAA at com-
parable savings.

Note to present TIAA policyowners. Although the new
premium rates do not apply to policies issued prior to
October, dividends will be adjusted to provide equitable
treatment for similar policies issued under different
rate bases.

Two Convenient Ways to Get More Information...

Either call collect. ..
the TIAA LIFEINSURANCE ADVISORY CENTER -
(212) 490-9000.

If you want immediate answers to your questions
about TIAA’s low cost life insurance policies call
and ask for one of these Insurance Counselors:

3 o b
Alan Fox, C.L.U. Joan Scott, C.L.U. David Zacher

Orsend. ..
this coupon to receive information by mail.

Life Insurance Advisory Center
TEACHERS INSURANCE AND ANNUITY ASSOCIATION
730 Third Avenue, New York, N.Y. 10017

Please send me a personal illustration of TIAA
policies issued at my age based on the new, lower
premium rates. I understand this request places me
under no obligation, that no one will call on me and

that the information will be sent by mail. oo
/776

Name and Title

Address

City. State, Zip

Date of Birth

Nonprofit Employer (college, university, private school, etc.)

ﬁﬂre College Worlds Insurance Company

_/
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Do it all with
a UA-S

Biochemical Instrumentation System

Primarily, the dual beam Model UA-5
is a multi-wavelength photometer

for conventional and high speed LC.
But if you're a life scientist, the UA-5
is much more: It’s the heart of an
integrated instrumentation system.

Electrophoresis.

An inexpensive gel scanning
accessory quantitatively scans

stained gels at visible wavelengths

or unstained gels at UV wavelengths.
The UA-5 also scans ISCO isoelectric
focusing columns repeatedly during
migration to give you precise
information about the separation as it
develops.

Density Gradients.

With an accessory gradient fractionator,
the UA-5 automatically produces a
continuous absorbance profile of the
centrifuged gradient as it is fractionated
into test tubes. There is no detectable
loss of zone resolution.

Liquid Chromatography.

The UA-5 has the sensitivity,
stability, and response speed necessary for
high performance LC, along with the wide absorbance

The versatile UA-5 even accepts
drop-in cuvettes, yet it costs no
more than single purpose LC

ranges and cold room reliability important for conventional monitors. Send for the complete
chromatography. It operates at 13 wavelengths (two at a time), ISCO catalog and see how you
has a built-in 10 cm recorder, automatic scale expansion, and can do it all with a UA-5.

the exclusive ISCO Peak Separator which deposits different peaks
into corresponding test tubes of an ISCO fraction collector.

ol i)

Box 5347 Lincoln, NE 68505

; . Phone (402) 464-0231
Circle No. 109 on Readers’ Service Card



16 July 1976, Volume 193, Number 4249

AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

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

Editorial Board

1976

FRANK PRESS
FRANK W. PUTNAM
MAXINE SINGER
ARTHUR M. SQUIRES

1977

DoNALD KENNEDY
NEAL E. MILLER
RaymonND H. THOMPSON

ALFRED E. BROWN
JaMESs F. CRow
HANS LANDSBERG
EpwARD NEY

WARD GOODENOUGH
CLIFFORD GROBSTEIN
H. S. Gutowsky

N. BRUCE HANNAY

Editorial Staff

Editor
PHiLIP H. ABELSON

Publisher Business Manager
WiLLiam D. CAREY HANs NussBAUM

Managing Editor: ROBERT V. ORMES

Assistant Editors: ELLEN E. MuRpHY, JoHN E.
RINGLE

Assistant to the Editors: RICHARD SEMIKLOSE

News and Comment: JOHN WALSH, Editor; PHILIP M.
BOFFEY, LUTHER J. CARTER, BARBARA J. CULLITON,
CONSTANCE HOLDEN, DEBORAH SHAPLEY, NICHOLAS
WADE. Editorial Assistant, SCHERRAINE MACK

Research News: ALLEN L. HAMMOND, WILLIAM D.
METZ, THOMAS H. MAUGH II, JEAN L. MARX, ARTHUR
L. RoBINSON, GINA BARI KoLATA, FANNIE GROOM

Book Reviews: KATHERINE LIVINGSTON, LYNN MAN-
FIELD, JANET KEGG

Cover Editor: GRAYCE FINGER

Editorial Assistants: JoHN BAKER, ISABELLA BouL-
DIN, MARGARET BURESCH, ELEANORE BuTz, MARY
DORFMAN, SYLVIA EBERHART, JUDITH GIVELBER,
CAITILIN GORDON, CORRINE HARRIS, NANCY HART-
NAGEL, OLIVER HEATWOLE, CHRISTINE KARLIK, MAR-
GARET LLOoYD, JEAN Rockwoop, LEAH RyaN, Lois
SCHMITT, YA L1 SWIGART, ELEANOR WARNER

Guide to Scientific Instruments: RICHARD SOMMER

Membership Recruitment: GWENDOLYN HUDDLE;
Subscription Records and Member Records: ANN RAG-
LAND

Advertising Staff

Director Production Manager
EARL J. SCHERAGO MARGARET STERLING

Adbvertising Sales Manager: RICHARD L. CHARLES

Sales: NEw York, N.Y. 10036: Herbert L. Burklund, 11
W. 42 St. (212-PE-6-1858); ScoTcH PLAINS, N.J. 07076:
C. Richard Callis, 12 Unami Lane (201-889-4873): CHi-
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich-
igan Ave. (312-DE-7-4973); BEVERLY HiLLs, CALIF.
90211: Winn Nance, 11 N. La Cienega Blvd. (213-657-
2772); DORSET VT. 05251: Fred W. Dieffenbach, Kent
Hill Rd. (802-867-5581)

EDITORIAL CORRESPONDENCE: 1515 Massachu-
setts Ave., NW, Washington, D.C. 20005. Phones:
(Area Code 202) Central Office: 467-4350; Book Re-
views: 467-4367; Business Office: 467-4411; Circulation:
467-4417; Guide to Scientific Instruments: 467-4480;
News and Comment: 467-4430; Reprints and Per-
missions: 467-4483; Research News: 467-4321; Review-
ing: 467-4443. Cable: Advancesci, Washington. Copies
of ““Instructions for Contributors’’ can be obtained from
the editorial office. See also page xi, Science, 26 March
1976. ADVERTISING CORRESPONDENCE: Room
%}7&106_11815?/ 42 St., New York, N.Y. 10036. Phone: 212-

SCIENCE

The Impact Statement—Part 11

Since 1970, the Council on Environmental Quality has received environ-
mental impact statements on nearly 7500 actions proposed by federal
agencies. The CEQ’s experience as overseer of the EIS process, under the
National Environmental Policy Act, long ago confirmed several criticisms
raised by D. W. Schindler earlier in this space (‘‘The impact statement boon-
doggle,” Science, 7 May): many EIS’s are too long, they often include ex-
traneous material that is neither analytical nor predictive, and the scientific
quality of most is below desired standards.*

But to conclude, from these valid objections, that the impact statement
process has ‘‘backfired’’ or that it has placed ‘‘the advancement of the scien-
tific method . . . in jeopardy’’ ignores the real gains that have been made,
both in protecting the environment and in elevating scientific knowledge to
the decision-making level.

As a direct result of the EIS process, for example, the Trans-Alaska oil
pipeline was redesigned to avoid adverse environmental impacts, plans for
surface storage of nuclear wastes have been postponed for more thorough
study, dams and other water resource projects that would have destroyed
valuable natural systems have been modified or canceled, and literally
scores of major highway and airport projects have been redesigned or elimi-
nated. On this evidence alone, the EIS process has already proved its
worth. Both benefits and problems are discussed in a recent CEQ report.t

Equally significant, as federal agencies adapt to EIS requirements, consid-
eration of environmental impacts is becoming an integral part of decision-
making rather than an afterthought. In addition, the EIS process opens up
for effective review, both by the public and by government experts, deci-
sions that were formerly made by individual agencies and their special-inter-
est constituencies.

Despite these genuine gains, we are concerned with upgrading the scientif-
ic quality of impact statements. Accordingly, CEQ joined the Ecological So-
ciety of America and the American Institute of Biological Sciences in spon-
soring a symposium on the biological evaluatioii of environmental impact at
the 27th AIBS meeting in June. ,

The symposium specifically addressed the misconception that science as
applied to the EIS process can be less stringent than science as applied to
academic publication. The many distinguished participants agreed that the
opposite is the case: evaluating environmental impacts and predicting envi-
ronmental changes require a synthesis and understanding which exceed in
difficulty the tasks that many environmental scientists have undertaken in
the past.

Our relatively new policy on environmental protection expands opportu-
nities for pure as well as applied ecological research. The $50 million in this
year’s budget for baseline studies on the Outer Continental Shelf is one ex-
ample. The successful realization of that policy will also require scientists to
address two principal challenges: first, to develop criteria for measuring the
significance of environmental perturbations, and second, to describe these
impacts in ways that are meaningful and useful to decision-makers and the
public.

These problems do not, admittedly, fall into the neat disciplinary cate-
gories of traditional academic science. Yet our scientists have left the tradi-
tional pattern before. Their willingness to do so now in order to improve
environmental impact analysis and government decisions will help dis-
charge their responsibilities to society, as well as their responsibility for ad-
vancing science.—RUSSELL W. PETERSON, Chairman, Council on Environ-
mental Quality, Executive Office of the President, Washington, D.C. 20006

*CEQ advised agency heads to remedy these problems in a memorandum of 10 February 1976.
TEnvironmental Impact Statements: An Analysis of Six Years Experience by Seventy Federal
Agencies, Report of the Council on Environmental Quality, March 1976.



Sartorius proudly introduces ‘‘affordable”
electronic weighing; a completely new series of
compact, fully electronic balances in the most popular
weighing ranges, priced from $1,795.

The new Series 3700 balances have no beam, no
knife edges, no knobs, no dials and no mechanical zero
adjustment. To weigh, just place the sample on the pan;
in 1-2 seconds the readout is shown on a large, bright
7-segment digital display. Just touch the sensor bar for
instant electronic taring (or zero adjustment) over the
entire weighing range.

Other advanced features of the Series 3700
include a unique ‘‘stable reading’’ indicator and an
electronic filter to eliminate the effects of high frequency
vibration. Analog and digital outputs permit interfacing

with printers, recorders, calculators and data processing
equipment.

Check this table for the cost of the model with
the weighing range and readability you need. You'll be
amazed at the savings (Model 3706 costs little more than
comparable mechanical top loaders).

Model Weighing Range  Readability Price

3705 0-160g 0.001g $2795

3704 0-1200g 0.01g 2795

3716* a) 0-120g a) 0.01g 2245
b) 0-1200g b) 0.1g

3706 0-1200g 0.1g 1795

3703 0-3000g 0.1g 2450

*Dual Range
For an informative folder on these revolutionary

balances, write: Sartorius Balances Division, Brinkmann
Instruments, Cantiague Road, Westbury, N.Y. 11590.

The first fully electronic balances
with the accuracies you want, in the ranges
you need, at a price you can afford.

Sartorius Serig§31g0. From $1795.

/
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Angiotensin |l Somatomammotrophin
Cortisol Human Growth Hormone

Deoxycorticosterone Insulin

Diphenylhydantoin  Progesterone
Estradiol Prostaglandin F2a
Estriol Testosterone

Specific lot data, uses, characteristics, bibliography, and
storage information included in our technical folder—
yours for the asking.

New England Nuclear

North Billerica, Mass. 01862

Order Entry: 617-482-9595

RIA Technical Service: 617-667-2743
NEN Canada Ltd., Lachine, Quebec; NEN Chemicals GmbH, Dreieichenhain, W. Germany.
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Do your

copies

look like
this?

If so, you need our attractive Science Binders to keep
your copies of Science in good condition, and available
for quick, easy reference. Simply snap the magazines
in or out in a few seconds—no punching or mutilating.
They open FLAT—for easy reference and readability.
Sturdily constructed, these maroon imitation leather bind-
ers stamped in gold leaf will make a fine addition to
your library.

Science Binders hold one three-month volume of Science.
They have a 3-inch back and 14 fasteners. $6.00 each.
Four binders, $22.00.

For orders outside the United States add .60 cents per
binder. Imprint: name of owner, year of issues (for exam-
ple: 1972-4 or vol. 178), add $1.00 per binder.

Send to Dept. V

AMERICAN ASSOCIATION for the
ADVANCEMENT OF SCIENCE
1515 Massachusetts Avenue, N.W.
Washington, D. C. 20005
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HP 9830* users...
your floppy disk is
here! $3895.

M The FD-30 runs on cassette commands...that
means no software changes! Because it runs on
your existing programs.

M The FD-30 finds fil
9830 or the

M The FD-30 stores
sette

50 times faster than either the

a 6,000 word array in
viaa wnple STORE DATA —the HP QSSO mass
memory takes 11 seconds to do th

W The FD-30 sells for /

Infotpx FD-30 provides 305K bytes of
cassettes of data on-line, retrievabl
than your present system

No installation!

You can fit the FD-30 neatly between the calculator and
printer. Just plug-in the I/0 connector and power cord
And its color design perfectly matches the 9830

Latest Technology
We're using the latest technology microprocessor for the
controller/formatter and the finest floppy disk system.

All for $3895.
Plus you get quality comparable to the 9830.

Il'us collect at (213) 966-7431. Or write Infotek Systems,
33 E. Edna Place, Covina, Ca. 91723. Ask about other
9830 compatible products
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Fluoromaster

Straight to the point of
the matter - SWIFT
Laboratory-Research

Phase-Master

MleﬂSCOpes EXHIBITING AT
EXPOSICION
DID-AMERICA
AUGUST 13-17
SAO PAULO,
BRAZIL
Modular concept, custom assembly, and im- ®
mediate interchangeability are keynote char-
acteristics of the SWIFT line of laboratory-
Duo-Master

research microscopes. Applicable to every Vision-Master
area of microscopy, including photo-micro-
graphy, they will accommodate all types of
illumination, critical through Koehler, and op-
tical combinations for brightfield, darkfield,
or phase. In the case of the Fluoromaster,
the special SWIFT llluminator provides for
the full range of fluorescence microscopy for
pure scientific investigation and evaluation.

WRITE TODAY FOR LITERATURE AND NAME OF NEAREST DEALER
FOR DEMONSTRATION

SWIFT INSTRUMENTS, INC. (MAIN OFFICE: Boston, MA)
Technical Instrument Division, Dept. S-2
® P.0. BOX 562, SAN JOSE, CA 95106 -+ 408/293-2380

SWIFT AGENCIES are located throughout the U.S. and in most foreign countries.
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This Incubator-Shaker is

GIIAHﬁrNTEED
400,000 MILES

A 400,000-mile Guarantee for a
shaker is really not much of a
bargain. In the life-span of an

automobile, 100,000 miles of use ADVAN_CE,D FEATURES ...
may be a major achievement. But a Longevity is only one of the
shaking machine, used continu- attnl_)utes of the G25. This model
ously, 24 hours a day, day-in provides electronic speed control change of settings.
day-out, runs the equivalent of from 40 to 400 rpm (indicated When opened,
100,000 miles in just 83.3 days.* on a direct-reading tachometer). a safety switch
And even then, NBS shakers are just Temperatures from near-ambientto  automatically
getting started. Although this 60°C are regulated within =0.5°C. shuts off the shaker
Model G25 Incubator-Shaker is A main thermostat and a safety :
guaranteed for 365 days (over thermostat are employed. Tension
400,000 miles), it has a life- lock-knobs prevent accidental Write for
expectancy of more than 10 years. catalog
Many are still in operation after 20 No. G25S/776 y
years.
NEW BRUNSWICK SCIENTIFIC CO.,INC.

*(Based on an average aut d i
of 50 rph 24 hoursga daa“y3 Spee 1130 Somerset Street, New Brunswick, N.J. 08903 « 201/846-4600

With NBS, Advanced Technology is a Way of Lite.
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there is second-rate science involved,
this will be duly determined.

Though imperfect and evolving, the
impact evaluation process has, on bal-
ance, been one of the more important
advances in decades for the protection of
environmental quality. It has been used
at federal and state levels to bring .the
environment to the planning table and
drawing board where before it was absent.
It has opened the courts to environmental
concerns. The issues that Schindler raises
are largely issues for science itself, and
not for the environmental impact eval-
uation process.

HoRrAcCE LOFTIN
Office of State Planning,
116 West Jones Street,
Raleigh, North Carolina 27603

References

1. Council on Environmental Quality, Environ-
mental Quality—The Sixth Annual Report of
the Council on Environmental Quality (Govern-
ment Printing Office, Washington, D.C., 1975),
pp. 626-651.

The correspondence resulting from my
editorial has shown that most readers
grasped the spirit of my comment—that
is, to attempt to stimulate a widespread
scrutiny of impact science. A few did not
correctly judge my intentions.

Among these were ‘‘pure’’ ecologists,
who continue to ignore current environ-
mental problems in order to pursue their
passion for determining the niobium con-
tent of horsefeathers, or whatever.

Another large group of correspondents
were impact scientists, most of whom
agreed with the editorial, but who almost
universally said, ‘‘Our impact state-
ments are not like that.”” Many (not all)
of the examples they enclosed were.

I have no quarrel with the impact
study concept and do not mind that my
own work is regarded as such by most
scientists [for example (/)]. But much of
the work that I have seen has not been of
the rigorously documented sort de-
scribed by Auerbacher al.

Loftin’s last sentence describes a gen-
eral philosophy of science with which
one must agree. Science has traditionally
developed as he describes, and one is
confident that correct results will always
come eventually, leaving only a relative-
ly harmless pile of worthless papers,
wasted man-hours, and broken test tubes
behind. But we cannot afford to let
impact science follow tradition. The lega-
cy will not be broken test tubes, but
hopelessly and permanently crippled eco-
systems.

It is this belief that leads me to think
that impact work should be published,
even if it is after the decisions relevant to

16 JULY 1976

a particular study have been made. We
must develop an international, acces-
sible, and comparative body of impact-
related literature in order to allow extrap-
olation and generalization. It is simply
not economical to treat each impact as
though it were entirely unique. Synthesis
will be impossible as long as relevant
scientific work is hidden in inaccessible
impact literature. The long-term loser
will be the North American public, al-
ready subjected to high resource prices,
which must be still higher if impact state-
ments are not efficiently done.

Finally, I believe that it is time for
educational institutions to pay more at-
tention to the multidisciplinary training
that good impact science demands. We
would benefit in the long run if some
impact dollars were diverted into such
training programs instead of being ap-
plied to immediate problems.

D. W. SCHINDLER
Experimental Limnology Project,
Freshwater Institute,
501 University Crescent,
Winnipeg, Manitoba R3T 2N6, Canada

References
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The Origin of Pulmonate Land Snails

It has been brought to my attention
that in my review (7 May, p. 547) of V.
Fretter and J. Peake’s' Pulmonates (I)
I ignored evidence that a higher lim-
mic Basommatophora (including major
freshwater families such as the Physidae,
Lymnaeidae, Planorbidar, and Ancylidae)
almost certainly are derived from air-
breathing forms rather than the other way
around (2). Thus the presence of air in
the lung would not be a ‘‘preadaptation”’
but a holdover, and I am probably wrong
in having criticized Ghiretti and Ghiretti-
Magaldi. Fretter’s statement that the ter-
restrial pulmonates originally came from
the sea via fresh water is still probably
valid, but what group or groups were in-
volved is an enigma.

ROBERT ROBERTSON
Academy of Natural Sciences,
Philadelphia, Pennsylvania 19103

References

1. V. Fretter and J. Peake, Eds., Pulmonates, vol.
1, Functional Anatomy and Physiology (Aca-
demic Press, New York, 1975).

2. W. D. R. Hunter, in K. M. Wilbur and C. M.
Yonge, Eds., Physiology of the Mollusca (Aca-
gg,mic Press, New York, 1964), vol. 1, pp. 1 and
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| safety, speed and simplicity

High Voltage Electrophoresis is extremely valuable for the rapid sepa-
ration of difficult compounds. Shandon's L-24 Model, working to 10kV,
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RESEARCH NEWS

(Continued from page 222)

Roth, however, argues that the effect
is part of a more complex regulatory
mechanism. He contends that the ob-
served proteolytic activity of insulin is
much too small to account for the ob-
served decrease in receptors. He finds,
furthermore, that the insulin must bind
to the receptor before the effect is ob-
served, and that anything which disturbs
the normal functioning of the cell—such
as a reduction in temperature, inhibition
of energy production, or inhibition of
protein synthesis—stops the loss of re-
ceptors. Roth thus argues that high con-
centrations of insulin somehow provoke
an acceleration of loss of receptors.
This feedback control prevents the cell
from being overstimulated by the large
amounts of hormone that are present.
Similar regulatory mechanisms, he adds,
have now been observed for other hor-
mone-receptor systems. Many of Roth’s
and Cuatrecasas’s observations are obvi-
ously in direct conflict, and the source of
this conflict is not yet clear.

A Change in Equilibrium

But reducing the number of receptors
does not provide precisely the same equi-
librium, Roth argues, and glucose metab-
olism becomes slightly deranged. The
greater the reduction in number of recep-
tors, furthermore, the greater the degree
of derangement. This possibility, he con-
cludes, suggests the need for a reap-
praisal of the manner in which insulin is
used therapeutically.

Perhaps one of the most important ob-
servations from the study of receptors is
the recognition that the concentration of
circulating insulin and the number of re-
ceptors can be controlled by diet. Roth,
Phillip Gorden of NIAMDD, and Juanita
A. Archer of Howard University made a
study of insulin binding in 11 obese indi-
viduals. Their findings were consistent
with other studies in that insulin concen-
trations were high and the number of re-
ceptors in monocytes was low. They also
found, however, that restricting the ca-
loric intake of the subjects produced a re-
duction in insulin concentrations and an
increase in the number of receptors. The
return to normal occurred with only a
modest weight loss. Blecher and Gold-
stein have similarly observed normal
binding of insulin and glucagon to mono-
cytes from three obese diabetics who
were following a rigid diet. And Olefsky
and others have observed the same ef-
fects in rodents.

This finding could have major implica-

tions for maturity-onset diabetics—80
percent of whom are overweight. Roth’s
results, in particular, indicate that a ma-
jor cause of insulin resistance—and thus
of derangements in glucose metabo-
lism—in these individuals is overeating.
This suggests that much better control,
and perhaps even complete control, of di-
abetes can be achieved by close regula-
tion of the diet. This possibility is but-
tressed by the results of several clini-
cians, such as Jack H. Davidson of the
Emory University School of Medicine,
who have demonstrated that most matu-
rity-onset diabetics can control the dis-
ease by regulation of their diet. This ap-
proach may receive even more attention
in the future as a result of growing dis-
enchantment with use of drugs and in-
sulin for control of diabetes.

Oral Agents Increase Binding

Oral antidiabetic agents such as the
sulfonylureas also have a surprising ef-
fect on insulin binding. Olefsky and Rea-
ven have found that monocytes from un-
treated, nonobese, maturity-onset diabet-
ics who exhibited fasting hyperglycemia
had a reduced number of insulin recep-
tors. When these subjects were treated
with the sulfonylurea chloropropamide,
Olefsky and Reaven observed, their fast-
ing hyperglycemia was reduced and the
number of insulin receptors increased, al-
though neither returned to normal. Pre-
vious studies have shown that chloro-
propamide does not alter insulin secre-
tion, and Olefsky and Reaven’s evidence
indicates that it does not interact directly
with the receptors. It thus seems likely
that the drug in some manner affects the
control mechanisms that regulate the
number of receptors.

There are, of course, probably other
defects associated with maturity-onset
diabetes and obesity. This is almost cer-
tainly the case with the large adipocytes,
where most of the investigators agree
that the principal defect lies in the intra-
cellular metabolism of glucose. This
may also be the case with some of the
more severe forms of maturity-onset dia-
betes. But for the majority of the cases of
maturity-onset diabetes, which involve
mild symptoms in association with obesi-
ty, a majority of the investigators might
now agree that one of the major causes is
a defect in insulin binding to receptors on
the cell surface.

—THoMAs H. MAUGH II

Erratum. An article about plant biochemistry in the
Research News section of the 28 May issue of Science
made reference to ‘‘the late K. Miiller of Germany.”
Miiller is alive and well, and Science regrets any
problems that might have arisen from this mistake.
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