


leven good reasons to own
a J2-21 centrifuge.

These eleven J2-21 rotors comprise the most
versatile rotor line ever for high-speed centrifuges.

Six fixed angle rotors offer outstanding
combinations of volume, force, and tube
size. Two swinging bucket rotors and a
vertical tube rotor further enhance the
line, as do two special purpose rotors:
the Elutriator Rotor for gently harvest-
ing whole cells and other fragile mate-
rials, and the JCF-Z Rotor, which is
actually five rotors in one. The JCF-Z
has interchangeable cores for zonal, re-
orienting gradient, and continuous flow
work, including the small pellet core
for efficiently obtaining up to 200 ml
of pellet from large volumes of liquid.
Driving these rotors at speeds up

refrigerated

to 21,000 rpm is the quiet, reliable 21,000 rpm J2-21

centrifuge. Its high-torque DC drive and

automatic partial vacuum system get rotors to speed
rapidly. Sample and rotors are protected by such safe-

' guards as a

rotor imbalance detector and an elec-

tronic door interlock. The J2-21 also features the
convenience of built-in speed calibration, and
an operating temperature range of 0° to40°C

that allows you to spin samples at body
temperature.
UL listed and CSA approved, the
J2-21 offers unmatched efficiency, the
most versatile line of rotors, and the
backing of Beckman sales and service
worldwide. Send for brochure SB-366
to Beckman Instruments, Inc.,1117
California Ave., Palo Alto, CA 94304.
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Our pH line is the best.
Yet we just found

850 ways to make it
even better.

We have good
news and more good
news. Beckman,

developer of

the world’s

first com-
mercially

practical pH [iiad
meter in 3
1935, and the tech-
nology leader in pH

ever since, is
launching a
new brand
called Altex.
The line in-
cludes analog
and digital
pH meters,
electrodes and
supplies, ion-
selective products,
and dissolved
oxygen products.

So what does the
Altex brand of
Beckman manufactured
pH products mean to
you? It means you now
have 850 ways to get the
industry’s finest and
most complete line of
pH products. That’s the
number of sales repre-
sentatives Scientific
Products and VWR
Scientific, who will be

handling the Altex line,
have to serve you.

This vast local
dealer
network
assures
you of
the
; fastest,
most convenient and
most cost effective
delivery possible. And
the best service. Plus
the confidence you can
have in dealing with a
local representative
you’re already dealing
with, and going to a
single source for all
your pH needs.

They say that
something good is
worth waiting for. Now,
with the Altex brand of
Beckman pH products
being distributed
through Scientific
Products and VWR
Scientific, you don’t
have to wait for the best.

For more infor-
mation, contact your
local Scientific Products
or VWR Scientific
representative.

BECKMAN

Circle No. 378 on Readers' Service Card

VWR Scientific Inc.
subsidiary of Univar
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forms, see the Preconvention issue of
Science, 16 November 1979
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1776 Massachusetts Avenue, N.W.
Washington, D.C. 20036
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What
Beckman

DPOMISES,

S/P delivers
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Beckman promises Altex—the new brand name that
means high quality in electrochemical products,
including analog and digital pH meters, electrodes,
dissolved oxygen products, and a complete new line
of ion selective analyzers, electrodes and supplies.

8/P delivers Altex—in the fastest, most economical
way passible. Our computerized ordering network links
25 warehouses which have Altex products in stock
ready for delivery today. Five hundred responsive sales
representatives are ready to help you meet your
analytical testing needs-and we service what we sell.

Beckman promised you wouldn’t have to wait to buy
the best—and you don’t when you order from S/P.

MANUFACTURED BY

BECKMAN

DISTRIBUTED BY

ﬁﬁf scientific products

DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION

Circle No. 295 on Readers’ Service Card

1329



1330

DEBATING

SCIENTISTS
OF 8 NATIONS

AGREE

PESTICIDE 2,4,5-T

IS SAFE!

® poses no cancer hazard to humans or animals
® does not cause abortions in women (as claimed)
® poses no practical environmental harm

Safe...that’s the consensus of 569
scientists. Top world experts on pesti-
cides who journeyed to Washington,
D.C. recently from seven countries and
20 U.S. States to “dispute and resolve’
the controversy surrounding the
currently banned 2,4,5-T, the pesticide
widely used to protect forests, cattle and
weeds.

Scientific findings of the unique, first-of-
its kind Dispute Resolution Conference
sponsored by the American Farm Bureau
Federation run counter to the position of
the Federal EPA which placed a tempo-
rary ban on most uses of the pesticide in
March.

To those who still believe 2,4,5-T should
be banned we commend the just re-
leased Conference report. Especially the
scientific conclusion on the Alsea,
Oregon epidemiology study on which
the EPA based its action to ban. The
scientists agreed that the report has such
deficiencies that no conclusions are
possible with regard to alleged abortion-
causing effects of 2,4,5-T.

We compliment the scientists who took
the necessary time to resolve issues now
restricting the use of this important

agricultural tool. The participants came

from the fields of medicine, toxicology,
chemistry, ecology, agriculture. They
represented the scientific concern of
Canada, ltaly, Sweden, New Zealand,
Switzerland, France, Germany and the
U.S.A.

But we wonder why many of the ever-
vocal minority who seek a final end to the
use of 2,4,5-T and other pesticides
declined to attend or to join in the
scientific dispute ... certainly an ideal
forum for arguing their case with the
world’s scientific experts.

The full Dispute Resolution Conference
report has been mailed to Members of
Congress and other government officials
...we urgently direct their attention to
this decisive, truly scientific consensus
...that 2,4,5-T is safe when properly
applied.

It’s important to understand that there
is still no scientific reason to prevent the
pesticide’s use by literally hundreds of
thousands of Americans who have de-
pended on it for 30 years...in growing
their crops, cattle, timber. For more
information on the Conference findings,
write American Farm Bureau Federation,
225 Touhy Ave., Park Ridge, IL 60068.

<>

THE DOW CHEMICAL COMPANY
MIDLAND, MICHIGAN 48640

*Trademark of The Dow Chemical Company

_J
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Zeiss stereos highly
resolve to give you...

...finest image quality

Zeiss stereomicroscopes give you
the highest resolution that stereo-
microscopy can achieve. You get a
truly flat field with no distortion, no
globe effect. All Zeiss stereomicro-
scopes have separate light paths
for each eye, rather than just one
objective as in most others. You get
the finest image quality, the finest
detail, in both transmitted and inci-
dent light.

...greatest convenience

Every Zeiss stereomicroscope
offers convenience unmatched in
its class. The DRC Camera Stereo-
microscope and the economically
priced DR allow you to mount two
objectives at once, so that, at the
touch of a finger, you can go from
low to high power without losing
focus. The 1:4 zoom system of the
DV4 covers a magnification range
of 2.5-200X. Nationwide service.

The great name in optics

West Germany

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

Stereomicroscope DR: Low cost for
routine teaching, lab, and
industrial applications.

DV4 Zoom Stereomicroscope

e

DRC Camera Stereomicroscope
with MC-63 Automatic Camera

I
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For the year 2000
...and beyond,
a new book
Jrom Resources
Jor the Future.

ctor
orect DIree \
gam H. Senurt- ProiEe william Rams3y

Jost parmstadte’ Miiton Russelt

Harry Perty

The Choices Before Us

A Study Prepared for the RfF
National Energy Strategies Project

Sam H. Schurr, Project Director
Joel Darmstadter, William Ramsay,
Harry Perry, Milton Russell

The mounting energy problems of the
last several years have spawned a
number of scholarly and popular
books, but Energy in America’s Future
is unique in its comprehensive and
balanced treatment.

It lays out the facts, prospects, and
policy issues regarding U.S. energy
sources and technologies and analyzes
their environmental, health, and saféty
impacts. Among the issues covered
are the technological approach to
energy conservation, the trade-offs
between coal and nuclear power, and
the prospects for and limitations of
synthetic fuels and renewable re-
sources. Supporting these is an
objective survey of energy’s links with
productivity and our nation’s economy
in the past, present, and probable
future.

The book offers insights that may
surprise even longtime students of
the subject, not to mention laymen
attempting to make sense of often
confusing, often conflicting, reports
about the energy crisis.

$30.00 hardcover

$10.95 paperback

Published for
Resources for the Future by

Johns Hopkins

The Johns Hopkins University Press
Baltimore, Maryland 21218

Circle No. 325 on Readers’ Service Card

LETTERS
Dioxin Studies

In reference to the article, ‘*Agent Or-
ange furor continues to build’’ by Con-
stance Holden (News and Comment, 24
Aug., p. 770), I note that no mention is
made of long-term studies of the effects
of exposure to dioxin on human health
that are being conducted by the National
Institute for Occupational Safety and
Health (NIOSH).

NIOSH, with cooperation from the
chemical industry, major unions, and the
Department of Defense, is compiling a
registry of the population of chemical
workers in the United States who have
had documented exposure to the constit-
uents of Agent Orange, such as 2,3,7,8-
tetrachlorodibenzo-p-dioxin (TCDD), ei-
ther in the manufacture of 2.,4,5-tri-
chlorophenol (2,4,5-T) and other herbi-
cides or in industrial accidents. Once this
registry has been developed, NIOSH
plans to evaluate trends in mortality of
the exposed workers and, if the data per-
mit, will consider conducting morbidity
and reproductive studies. Because the
manufacture of TCDD-contaminated
herbicides began in this country as long
ago as the mid-1940’s, this registry of
several thousand exposed workers
should provide information on the ef-
fects of dioxin exposure that will be rele-
vant to the present and future concerns
of Vietnam veterans.

ANTHONY ROBBINS
Office of the Director,
National Institute for Occupational
Safety and Health, 5600 Fishers Lane,
Rockville, Maryland 20857

Nitrate and Nitrite:
Origin in Humans

The report by Witter et al. (27 Apr., p.
411) on the use of labeled nitrate
(®WNO;7) to investigate nitrate pharma-
cokinetics in humans and the rat repre-
sents an important contribution to the lit-
erature, and directly substantiates sever-
al facts that were previously known only
through indirect measurements. The
most relevant of these is that nitrate is
absorbed primarily in the upper portion
of the small intestine, and that small
quantities can reach the lower intestinal
tract via the intestinal tube or by reverse
diffusion from blood. The significance of
these new findings to the interpretation
of our earlier report (30 June 1978, p.
1487) on excess nitrate synthesis in hu-
mans, and to our hypothesis of intestinal

heterotrophic nitrification requires fur-
ther comment. We believe these new
findings support our hypothesis and
demonstrate that reverse diffusion could
not account for the concentrations of ni-
trate and nitrite in urinary, ileal, and fe-
cal fluids.

The elimination of nitrate from the
body via excretion in urine has been fol-
lowed in our laboratory in young and old
individuals on a variety of diets over pe-
riods of 1 month or longer. We are cur-
rently working on a study in which 24-
hour urine samples have been collected
for a consecutive period of 80 days. The
most characteristic feature of urinary ex-
cretion of nitrate by individuals on our
formula diets is the extreme variability
from day to day. The daily nitrate intake,
as we reported, ranges from approxi-
mately 75 to 150 micromoles, while the
output exceeds the input by factors
of 2 to 60. Over a period of 80 days,
the average excess nitrate excretion of
individuals on a soy diet is greater than
5 grams. Verification of our observa-
tions has recently appeared (/) and has
also been communicated in correspon-
dence (2).

Our studies, and those of others who
have conducted careful experiments on
nitrate metabolism, indicate the follow-
ing highly simplified picture: nitrate
clearance from blood after an oral dose
involves a distribution phase of 2 to 5
hours to peak concentration in urine and
saliva, and a clearance phase with a half-
life of approximately 8 hours 3). It is al-
so well known that nitrate rapidly equili-
brates with extracellular water «).
Therefore, if one assumes no further en-
try of nitrate, the body could clear its
pool in approximately 48 hours, inde-
pendent of the initial concentration of
the pool, since clearance is first-order in
concentration of nitrate. This is, in fact,
the observed result of the studies pre-
viously cited and is also verified by our
unpublished observations of blood ni-
trate concentrations in fasting individ-
uals.

While the *N technique would appear
to be extremely valuable for short-term
distribution studies, the short half-life of
BN limits its experimental use to time
periods that are shorter than the distribu-
tion phase of nitrate given orally in vege-
tables or vegetable juices. Another defi-
ciency is the lack of resolution of the
method, which did not permit the experi-
menters to distinguish, for example, in-
testinal contents from intestinal wall. A
third deficiency, as noted by the authors,
is the lack of ability to distinguish be-
tween nitrate and its reaction products.
This is a serious difficulty in the inter-
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Witha

Brinkmann
Homogenizer,
you can
homogenize
samples £
underiml 4

...homogenize /
anaerobically /

«ccind

without
Cross

contamination.

When it comes to breaking down
and homogenizing virtually any type
of tissue, small organs, bones,
muscle, cartilage, or even

an entire mouse, the
Brinkmann Homogenizer
is in a class by itself.
Consider its power. A 600W
motor develops up to 30,000 rpm
(1200W on PT-45 model, with up to

of most samples within 30 to 60 seconds (other

instruments may require 15 minutes or more).
Consider the wide choice of generators, all

made entirely of stainless steel. It includes a
Microprobe Generator small enough to fit into a
standard cuvette (for samples as small as 1 ml or
less), Anaerobic Generators for aerosol-free
homogenization, a Mechanical Seal Generator to

20,000 rpm) to assure complete homogenization

~minimize contamination and
leaning problems, even an
n-line bench-top unit that homo-
izes without admitting air.
~ Consider its unique method of
ue destruction, a combination
rasonic energy and mechani-
earing action, based on the
ems High Frequency Principle.
Consider the optional electronic
d control unit, with its sensor that
continually monitors the actual speed and keeps
it constant, regardless of load.

From any standpoint, nothing compares with
a Brinkmann Homogenizer. For literature, write
Brinkmann Instruments, Inc., Subsidiary of
Sybron Corporation, Cantiague Road, Westbury,
N.Y. 11590 or call toll-free 800/645-3050. In
Canada: Brinkmann Instruments (Canada), Ltd.

Brinkmann Homogenizers

From tissue to homogenate in 30 seconds!

SYBRDNlBrinkmann
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Bon apatite!

The youngest member of the growing LKB family of Ultrogel®
chromatography and gel filtration media is a unique beaded form of
hydroxyapatite microcrystals trapped in a highly cross-linked agarose
network. Tradenamed HA-Ultrogel®, the medium is recommended
for adsorption chromatography when it is important to have high
flow rates, resistance to pH as high as 13 and to SDS, urea and
other denaturing agents.

Another new memberis Ultrogel AcA-202, an agarose-polyacrylamide
type very high in acrylamide, very low in exclusion range. It is ideal for
desalting and for separation of peptides, oligosaccharides and other
low MW compounds. Uniform, rigid beads provide much sharper
peaks than previously available commercial products.

Still three other new additions to the LKB line are Ultrogels A-2,
A-4 and A-6. Straight agarose types, they give excellent results
with affinity chromatography as well as gel filtration. The very
high exclusion limit of Ultrogel A-2 makes it a fine tool for gel filtration
of large nuclear fragments and viruses.

Each of the new Ultrogel grades — and each of the four existing
members of the LKB family — is characterized by a narrow,
well-defined particle size distribution curve. You have no fines
to contend with. And each grade comes pre-swollen, ready to use
direct from the bottle. You can run your column the same day
you prepare it.

If you have not examined LKB Ultrogel media latley, you are in for a
pleasant surprise. Contact LKB today for full information on
this growing family.

MW exclusion
MW fractionation limit
range {globular
Ultrogel % Acrylamide % Agarose (linear) proteins)
AcA-202 20 2 1,000 to 15,000 22,000
AcA-54 5 4 5,000 to 70,000 90,000
AcA-44 4 4 10,000 to 130,000 200,000
AcA-34 3 4 20,000 to 350,000 750,000
AcA-22 2 2 100,000 to 1,200,000 3,000,000
A6 0 6 25,000 to 2,400,000 4,000,000
A4 0 4 55,000 to 9,000,000 20,000,000
A-2 0 2 120,000 to 25,000,000 50,000,000
HA . » <5,000,000 5,000,000
—
*hydroxyapatite

LKB Instruments Inc.
12221 Parklawn Drive Rockville, MD 20852

301: 881-2510 Telex: 8-9682
20A-309
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pretation of the study by Witter et al.,
since they did not attempt to measure the
specific activity of *NO;" in the various
compartments. It is quite probable that
some of the oral dose is converted to
NO,~ and the ammonium ion (NH,*) or
is simply taken up by bacteria along the
mouth-esophagus-stomach-small intes-
tine route, or both. The dose of 3NO,~
given to the rats is equivalent to ap-
proximately 0.33 x 10'! molecules. The
largest amount of the dose found in the
ileum, 4 percent, would be on the
order of one molecule of nitrate per
intestinal bacterial cell! Therefore, some
caution should be exercised in the inter-
pretation of these studies, and the appli-
cation to nitrate pharmocokinetics
should be interpreted on the basis of ad-
ditional chemical studies.

Witter e¢ al. suggest in their abstract
that their results ‘‘may be a better ex-
planation of urinary, ileal, and fecal con-
centrations of nitrate and nitrite
. .. than a bacterial nitrification in the
intestines.”’ I fail to see how they can ar-
rive at this conclusion on the basis of
studies that measure only nitrate flux.
Since earlier pharmacokinetic studies (¢)
demonstrated that nitrate is distributed
in extracellular water, this would ac-
count for the 3N label in the carcass.
The authors own studies on humans and
the rat demonstrate that there is no mys-
terious concentrated nitrate depot, and
therefore, any *‘stored’’ nitrate would be
cleared at a rate determined by the
plasma concentration. Nitrate in urine in
an amount greater than that of oral in-
take cannot possibly be accounted for by
movement of nitrate into the intestine
and concomitant formation of nitrite.
This would result in destruction of ni-
trate, not de novo synthesis.

Witter et al. argue that the ileal and
fecal nitrite and fecal nitrate may be due
to reverse diffusion. This may, of course,
be a partial explanation of our findings,
and could have been the logical con-
clusion if nitrate had also been found in
the ileal fluid. It was, however, the ab-
sence of nitrate in this fluid that led us to
propose the mechanism of heterotrophic
nitrification since, in years of investiga-
tion on bacterial reduction of nitrate, we
have noted only partial conversion to ni-
trite. As far as I am aware, neither we
nor others have seen a sample of saliva
containing nitrite but not nitrate.

Finally, although our original proposal
of intestinal nitrification was made on the
basis of indirect evidence, we have now
isolated a variety of microorganisms
from ileostomy patients and from intact
human ilea which are capable of forming
nitrite from NH,* or amino acids under
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conditions similar to those of the intact
ileum or caecum (5). We have also pre-
sented results (6) demonstrating a die-
tary effect of different protein sources on
excess nitrate synthesis.

It thus appears that exposure to nitrite
is unavoidable, and we should seek to
block the synthesis of N-nitroso com-
pounds from nitrite through intake of
such agents as ascorbic acid and «-
tocopherol.

STEVEN R. TANNENBAUM
Department of Nutrition and Food
Science, Massachusetts Institute of
Technology, Cambridge 02139
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Tannenbaum proposes, on the basis of
input-output studies in volunteers, that
bacterial nitrification can occur in the hu-
man intestine and produce at least 5
grams of NO;~ per month. A number of
points should be clarified before this con-
cept of heterotrophic nitrification by in-
testinal bacteria, to the extent indicated
by Tannenbaum, can be accepted. These
points are as follows:

1) Other NO;~ and nitrite (NO,™) bal-
ance studies involving rats (/), dogs @,
3), goats and rabbits @, 5), humans (3),
and the reference for dogs (6) cited in
Tannenbaum’s letter have shown in-
complete recoveries of NO;~ (and NO,™)
in the urine after ingestion or injection of
these ions but never an excess of NO;~ or
NO,™. Also, others (7) have estimated
that less than half of the ingested NO;™ is
recovered in human urine.

2) Other workers have failed to detect
NO,~ or NO,~ in human ileostomy (8) or
fecal (3, 9) samples.

3) It has been noted in several reports
(10, 11) that quantitation of NO;~ and
NO," in various diets is difficult. There-
fore, it is difficult to rule out the possi-
bility that ingested NO;~ and NO,~
“‘hidden’’ from reaction in the Griess test
may, nonetheless, be made available or
released during digestion. In fact, analy-
tical considerations have prevented
others (7) from speculating on the
endogenous formation of NO;~ in
humans.

4) Nitrification (to the best of our
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knowledge) has a requirement for oxy-
gen (O,) (I12), but the gut is generally
considered to become progressively
more anaerobic from the duodenum to
the anus (/3). Bacteria may have access
to small amounts of O,, presumably from
swallowed air (/3), and the possibility
exists (at least in ruminants) that micro-
organisms attached to the gut epithelium
may derive O, from the blood supplied to
the intestines (/3). However, this latter
point (to our knowledge) has never been
proved. Tannenbaum indicates in his let-
ter that nitrification can occur in vitro
under conditions that are ‘‘similar to
those of the intact ileum or caecum.’’ We
have looked at the manuscript of Gomez
et al. (I14) (personal communication from
Tannenbaum) and fail to find how the in
vitro growth conditions they describe are
similar to the intact ileum or caecum. We
also feel that ‘‘atmospheric’’ (in addition
to the microbial, physiological, nutri-
tional, and biochemical) conditions of
the intestinal tract are not like those of a
‘‘sewer’’ as proposed by Tannenbaum et
al. (Reports, 30 June 1978, p. 1487).

5) It appears unlikely to us that oxida-
tion of ammonia (or other nitrogen com-
pounds) to NO;~ could occur in the gut
at the rate of 5 grams per month. For ex-
ample, if one assumes that (i) 50 percent
of intestinal NO,~ formed via hetero-
trophic nitrification is absorbed and
eventually excreted in the urine; (ii)
NO,~ is the precursor of NO;~; (iii)
Pseudomonas aeruginosa, which may be
found in the human intestinal tract, can
form nitrite at an optimum rate of 2 milli-
grams of nitrite per day per gram of cells
(dry weight) (12); and (iv) a typical bacte-
rial cell (wet weight) averages 4.7 X
1012 gram (/6), then, to form 5 grams
of NO;~ per month would require about
200 grams (wet weight) of bacteria for
heterotrophic nitrification. This seems
improbable, since it would be equivalent
to approximately 4 x 10' bacteria and,
as pointed out by Tannenbaum in his let-
ter, there are 0.33 x 10 bacteria in the
rat. Estimates in humans range up to ap-
proximately 10 bacteria in the gastroin-
testinal tract (/7). The vast majority of
these bacteria, which are strict anaer-
obes or facultatively anaerobic bacteria,
are found in the distal ileum and colon.
The population of bacteria is very sparse
in the upper intestinal tract, where Tan-
nenbaum et al. (30 June 1978, p. 1487)
indicate heterotrophic nitrification oc-
curs. The oral cavity might be a site where
heterotrophic nitrification could oc-
cur. However, as Tannenbaum et al. (I8)
has shown, bacterial nitrate reductase
activity predominates in the oral cavity.

6) Other sources of urinary NO,~,
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such as environmental oxides of nitro-
gen, should also be carefully considered
(19). For example, if 6 liters of air are in-
haled per minute and the air contains
NO,™ at a concentration of 1 part per mil-
lion (ppm), approximately 0.5 gram of
NO;~ could be formed per month.

The observations in our Science report
on the pharmacokinetics of labeled nitro-

.gen (®NO;7) in humans and rats repre-

sent only a portion of the work that has
been conducted using this isotope. Com-
ment on our other work is also necessary,
even though it has been accepted for pub-
lication in another journal (20). We be-
lieve our findings neither support nor ab-
solutely negate heterotrophic nitrifica-
tion by intestinal bacteria. We do believe
they demonstrate that labeled nitrogen
(*3N) of nitrate and nitrite reaches the
lower intestinal tract by ingestion with
food and water and by passage from the
bloodstream into the lower intestinal
contents. Tannenbaum has selected only
one mechanism, ‘‘reverse diffusion,”
from our report as a potential ex-
planation for his ileal or fecal NO;~ and
NO,~ results. Our experiments show
that up to 24 percent of gavaged *N from
1BNO;~ can reach the lower intestinal
tract of conventional-flora (CV) rats
within 1 hour. Passage down the in-
testinal tract combined with reverse dif-
fusion and the as-yet-unconfirmed possi-
bility of !*N reentering the intestine via
the pancreatic or biliary secretions or
both, and not simply ‘‘reverse diffusion’’
alone, were the basis for the last sen-
tence in our abstract to account for ileal
and fecal NO,~ and NO,~ values. We
feel these mechanisms may better ex-
plain the results of Tannenbaum ez al.
(30 June 1978, p. 1487) because the fecal
and ileal samples he reported were ap-
parently from patients ingesting a ‘‘free
choice, Western-style diet’”” and were
not from the same group of volunteers
who were on a restricted (low NO;~, or
protein) diet. Consequently, NO,~ in the
ileal and fecal samples could have been
of dietary origin.

Greene and Hiatt (6), cited by Tannen-
baum, do suggest that NO;~ in the blood
equilibrates with extracellular fluid NO;~
in dogs, and this may be responsible for
our rat carcass 3N values. It may also be
responsible for the fluctuation in urinary
NO,~ content noted by Tannenbaum et
al. (30 June 1978, p. 1487), if the body’s
ability to retain NO;™ is variable. We can-
not agree with Tannenbaum’s statement
that ‘‘clearance is first-order in concentra-
tion of nitrate.”” Careful examination of
the studies cited by Tannenbaum in his
letter and of the above study (6) show
that, although the published data show
approximately first-order kinetics over



very restricted ranges of concentration and
time, they are far from conclusive on this
point. Indeed, since recycling of nitrate
occurs through saliva and through the
gut and since nitrate is metabolized by
the bacterial flora, it is hard to see why
clearance should be first-order, espe-
cially for near-normal endogenous lev-
els.

The title of our Science report implies
that the chemical form of ®N, once in-
gested, is not known. Although we are
currently attempting to separate and
characterize these *N derivatives, our
work with germfree (GF) rats may an-
swer, to some extent, several of these
questions raised by Tannenbaum, if one
correlates our 3N results (after *NO,~
and ®NO,~ are administered to GF and
CV rats) with the chemical data when
these same (unlabeled) compounds were
given to GF and CV rats. Basically, GF
rats do not appear to convert NO;~ to
NO,~. However, GF rats do chemically
alter NO,~ to excrete the >N from ga-
vaged '’NO,;~ more rapidly than do CV
rats, and there appears to be more '*N in
the intestinal tracts of CV rats than in GF
rats. This suggests to us that the flora of
conventional rats alters and metabolizes
the ®NO;~. Also, NO;~ and NO,™ were
never chemically detectable in the caeca
of CV rats given 1000 ppm of sodium ni-
trate or 1000 ppm of sodium nitrite,
whereas these ions were detectable in
the caeca of GF rats fed the ions. We in-
terpret these results to indicate that the
nitrogen of ingested NO;~ or NO,~
reaches the lower intestinal tract in CV
rats, but that these ions are chemically
altered in the process. This bacterial re-
duction of available NO;~ in the ileum
may be responsible for ileal NO,~ values
as noted by Tannenbaum et al. (30 June
1978, p. 1487), rather than an oxidation
of more reduced forms of nitrogen.

Our N data on GF and CV rats also
show that, after intravenous injections of
BNO;~ or ®NO,, the ®N is present in
both intestinal tissue and contents. In
fact, most of the ®N (intravenously in-
jected) present in the lower intestine of
CV rats with ileocecal ligation (see table
2 in our Science report) was primarily
located in the intestinal contents.

Although the idea of nitrification by in-
testinal bacteria is an extremely exciting
concept, both biologically and in terms
of the etiology of several types of human
cancer, we feel the analytical, micro-
biological, and pharmacokinetic data to
date are insufficient for such an assump-
tion. This is essentially what prompted
us to submit our report to Science. Our
exposure to nitrite may be unavoidable,
not because of bacterial heterotrophic
nitrification, but because of our large in-

take of nitrate, which is known to be re-

duced to nitrite by alimentary tract bac-

teria. Whether the bacteria metabolizes

nitrite to harmful or innocuous com-

pounds remains to be determined.
JAMES P. WITTER
S. JoHN GATLEY
EDWARD BALisH

Departments of Medical Microbiology,

Radiology, and Surgery, University

of Wisconsin Medical School,

Madison 53706
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Erratum: In a letter to the editor (3 Aug., p. 447),
Yvonne Brackbill writes (p. 448, column 2, line 11),
“In the state of New York, two recent Court of Ap-
peals decisions (27) found physicians negligent in
failing to advise, or advise accurately, the pregnant
women who consulted them to obtain such informa-
tion.”” Reference 27 is to *‘Becker vs. Schwartz, 46
N.Y. 2nd Ser., 401 (1979); Park vs. Chessin, ibid.”
This statement is not correct. The Court of Appeals
did not, in these cases, rule on negligence or lack
thereof on the part of the physicians. The decisions
were that, under certain circumstances, parents had
the right to bring an action to determine whether they
had received pertinent information. The court in no
way discussed the validity of the particular claims in
either case.

The Park vs. Chessin case was tried after the
Court of Appeals decision, and the defendent physi-
cians, including Chessin, were found not negligent.
T!I:J Becker vs. Schwartz case is still awaiting
trial.

Erratum: In the article ** Dynamics of skeletal pat-
tern formation in developing chick limb’’ by S. A.
Newman and H. L. Frisch (17 Aug., p. 662), a clause
was omitted. The clause should be inserted on page
667, third column, line 31, as follows: *‘[. . . respec-
tively,] atz = ¢4, but subsequently we would like the
gmd{ent in the z direction to be maintained, and thus
require

ac
az—)\c—O

atz = 0 and z = d, for all times (radiation boundary
conditions). [The number . . .1.”

W
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How to
count gammas

without a
gamma counter

125|-labeled samples of cAMP,
cGMP, or proteins can be
counted with precision and
accuracy in a liquid scintilla-
tion counter. The counts ob-
tained are from secondary
emissions at rates about 75%
of those by direct counting
in a gamma counter. The pro-
cedures take a little more work,
but a lot less gamma counter.
We have documented this
technique in our LSC Appli-
cations Laboratory, not only
in counting cAMP and cGMP,
but in simultaneous counting
of two isotopes; namely,
125]-labeled binding proteins
with 3H-, 35S-, or '“C- labeled
substrates. Send for the
reports, LSC Application
Notes #13, #24, and #25, by
Dr. Yutaka Kobayashi.
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“Iwelve years of reliability
was the best reason for buying
another Sorvall centrifuge.

Patricia Strohm, MT (ASCP) SBB, Technical Director,
Miller Memorial Blood Center, Bethiehem, Pa.

*“We bought another Sorvall RC-3
refrigerated centrifuge two years ago
because we know we can depend on it.
1 worked with an RC-3 for four years
here and eight years before that. | can’t
recall the last service call on our older
unit. Our newer unit hasn’t needed a
service call yet.

“The Miller Center is the source
of blood for eight hospitals, so reliabil-
ity is a major concern. Our RC-3s are
kept busy preparing blood compo-
nents, including plasma, red cells,
platelets and cryoprecipitate.

““The Sorvall centrifuges also
make training easier, because they're
so simple to use. The same goes for
the Sorvall tabletop centrifuge that's
our general laboratory workhorse."’

The latest model—the Sorvall®
RC-3B—offers all the reliability of its
predecessor, with the added benefits of
6-liter capacity, superquietness, 6,000
rpm speed, and up to 7,120 x g. The
RC-3B provides exceptional rotor and
tube versatility for work performed in
research and clinical laboratories.

A new 8-place multipurpose rotor, with
color-coded adapter system, spins a
large quantity of the most popular tube
sizes for applications such as RIA,
tissue culture and blood sample
preparation.

Send for our
new brochure

Get details on all the features that
enable the Sorvall RC-3B centrifuge to
give you reliable performance in work-
horse use. Send us a note at:

DuPont Instruments, Room 37403,
Wilmington, DE 19898.

Sorvall Centrifuges
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28 SEPTEMBER 1979 Circle No. 342 on Readers’ Service Card



The all-new Sorvall
gives ultra-precision

The new Sorvall® MT/5000 ultramicro-
tome provides unparalleled accuracy and
reproducibility of specimen advance, plus a
new level of control and ease in bringing knife
and block together for sectioning. Less time
is required to get the first section, and fewer
sections need to be cut to get desired results,
significantly increasing your microtomy
output.

The MT /5000 is the first microproces-
sor controlled ultramicrotome. It incorpo-
rates many new features—digital speed and
thickness controls, programmable jog func-
tion, a fiber optics approach lighting system,
highly effective vibration damping and the
unique Sorvall Visutrac feature which enables
you to program the shortest possible cutting
zone for maximum productivity.

DuPont’s new Diamond Khnife, shown at
left of the MT /5000, offers a new level of
cutting performance as the result of a break-
through in manufacturing technology. Deliv-
ery times are also vastly improved. New boat
features include greater capacity for floating
sections and easier cleaning.

Send for our new brochure.

Drop a note to DuPont Instruments,
Room 36790, Wilmington, DE 19898. Or
phone, toll free, 800-441-7493 (in Delaware,
7 7 2' 5 9 5 8) . Circle No. 355 on Readers’ Service Card

Sorvall Microtomy Products
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Do you
know about

SB&F

You should if
you select science books or
films for personal, library or
classroom use. SB&F is Science Books
& Films, a quarterly review journal with
extensive coverage of new books and 16mm
films in pure and applied science, math,
medicine, and the social and behavioral sci-
ences. Each year, SB&F gives you the profes-
sional opinions of scientists, teachers, and
librarians who review more than 1200
new books and 250 new films for all
levels from kindergarten through
college. It is a uniquely valu-
able, one-of-a-kind
magazine.

SUBSCRIPTION ORDER FORM for SB&F, a publication of the American Association for the Advancement of Science

Enter my subscription for the term checked below:
O 1year, $17.50 O 2 years, $32.00

O payment enclosed O new subscription
O bill me O renewal

NAME (please print)

Address

City State Zip

MAIL TO: AAAS, Science Books & Films Subscriptions, 1515
Massachusetts Avenue, N.W., Washington, DC 20005. Allow 4
to 6 weeks if you are entering a new subscription. (4445
members please write for member rates.)
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Your ‘old reliable” Sorvall RC
Superspeed centrifuge could be
worth a new super-reliable RC-5B.

That Sorvall superspeed
you've counted on year after
year could bring you a brand-
new model or one of 29 other
awards from DuPont. Here’s
how:

DuPont will award a brand-
new RC-5B refrigerated super-
speed in exchange for the unit
that has been in longest contin-
uous service. Owners of the
next 29 oldest RC’s also will
receive valuable awards*

The 30 awards will mark 30
years of innovation and leader-
ship that have helped make
today’s Sorvall superspeeds
the epitome of reliability.
Sorvall RC models have been
the standard for high perform-
ance since 1950. Thousands
are still performing reliably—a
testimony to the service you
can expect from the new
RC-5B.

Get award details now.

For your official participation
form or information about the
newest RC superspeed, ask
your DuPont Technical Repre-
sentative, or write to DuPont
Instruments, Room 37334,
Wilmington, DE 19898.

*2nd to 5th oldest: Sorvall SV-288 vertical rotor.

6th to 15th oldest: $200 worth of accessories.
16th to 30th oldest: $100 worth of accessories.
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forgettables
in

constant
power.

If you're doing advanced separations work,
dependable power supply ought to be the
least of your problems.

It can be, too, with the new EC400 and
EC500 — both true constant power supplies
which automatically compensate for changes
in voltage or current.

The EC400, at $695, offers you up to
1,000 volts maximum, 200 milliamps maximum

’ current, and 200 watts maximum power.

| The EC500, our newest at $995, gives

you up to 2,000 volts maximum voltage —

a must for highest resolution in techniques

such as isoelectric focusing. Maximum

current is 150 milliamps and
maximum power is 300 watts.

Both E-C power supplies have

dual-range meters, positive safety

interlock, and dual electrical

protection. Both adapt easily to any type

of electrophoretic cell.

Set and forget. Isn’t that what you want
and need in a laboratory power supply? For
technical information call 813-344-1644
collect or write: E-C APPARATUS
CORPORATION, 3831 Tyrone Blvd. N.,

St. Petersburg, FL 33709

1,000 volts . . . $695.

A product of the Separations Specialists
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ELECTROPHORESIS

A state of the art report from Marine Colloids

SeaKem® Agarose is the preferred medium for electrophoresis

Marine Colloids is the world leader in agarose with more experience and more end-use-
specific types of agarose than any other manufacturer. Tell us the properties you want
and we'll supply the agarose you need. Ask for a copy of our catalog and price list.

GelBond™ film is making glass plates obsolete

GelBond is Marine Colloids’ tradename for the new transparent, flexible, specially-
treated polyester film* to which freshly-prepared agarose, agar and polyacrylamide gels
adhere and remain adhered during use. Its advantages are convenience, permanence and
firm adhesion of the gels throughout drying, staining, destaining and storage. Try it
once and you'll never go back to glass. Only Marine Colloids offers GelBond film. Ask for
a copy of our GelBond bulletin and price list and free samples.

Custom manufactured for Marine Colloids by the 3M Co

IsoGel™ (No EEO) Agarose. A breakthrough in ISOELECTROFOCUSING

The IEF procedure separates and concentrates proteins on the basis of minute
differences in their isoelectric points. Until recently, the application of the IEF technique
in continuous media was limited to polyacrylamide gels despite their notorious
limitations. With the advent of IsoGel, the many familiar advantages of agarose are now
commercially available in a gel medium having no electroendosmosis (-m,). In addition
and perhaps most important is its capability of direct and immediate extraction and
focusing of proteins from biopsy tissue. Ask for a copy of our new instruction manual

which describes the Agarose Isoelectrofocusing technique and provides a recommended
procedure for protein analysis.

For Serum Protein Analysis, GelBond™ film with SeaKem® Agarose
offers superior resolution plus

World leaders in Clinical Chemistry now recognize the superiority of SeaKem Agarose
and GelBond film over cellulose acetate for routine serum EP. They have come

to prefer the convenience, reproducibility, greater yield of diagnostic information

and sharp, permanent records provided by SeaKem and GelBond. [AGAROSE GEL
ELECTROPHORESIS, submitted by J.-O. Jeppsson, C.-B. Laurell and B. Franzén,
Department of Clinical Chemistry, Malmoé General Hospital, Sweden, is now a proposed
selected method of the AACC (Clinical Chemistry Vol. 25, #4, 1979)]

For reprints, orders, product information, price lists and
samples, call us at toll-free 1-800-341-1574. Or write FMC
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THIRD ANNUAL
BRISTOL-MYERS AWARD FOR
DISTINGUISHED ACHIEVEMENT
IN CANCER RESEARCH

AWARD: $25,000

DEADLINE FOR RECEIPT OF NOMINATIONS
December 31, 1979

ANNOUNCEMENT OF AWARD RECIPIENT
May, 1980

The Bristol-Myers Company presents an annual award o a scientist making an
outstanding contribution in cancer research. The candidates for the award are
to be nominated by medical schools, free-standing hospitals and cancer
research centers. Only one nomination from each institution is permitted.

SELECTION COMMITTEE

Alan C. Sartorelli, Ph.D., Selection Committee Chairman
Professor and Chairman, Department of Pharmacology
Yale University School of Medicine

Harris Busch, M.D., Ph.D.
Professor and Chairman.Department of Pharmacology
Baylor College of Medicine

Albert H. Owens, Jr., M.D.
Director, Oncology Center, The Johns Hopkins University

Saul A. Rosenberg, M.D.
Professor of Medicine and Radiology, and Chief, Division of Oncology
Stanford University School of Medicine

John E. Uitmann, M.D.
Director, Cancer Research Center, University of Chicago

Rules and official nomination forms are available from:
Secretary, Award Committee, 345 Park Avenue, Room 43-30,
New York, New York 10022.
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SCIENCE

Science and the Politics of Development

Those who kept an eye on the recent United Nations Conference on Sci-
ence and Technology for Development had a glimpse of what it means to
mix science and technology with contemporary diplomacy. There can be no
further doubt that science and technology are high cards in the new inter-
national political economy. If the Vienna meeting accomplished little else, it
dramatized the North-South gap by pounding home the fact that three-
fourths of the world’s people account for only 3 percent of the world’s re-
search and development.

Although the Vienna meeting with its thousands of participants did not
display the exquisite diplomatic theatre that scientists thought they might
find in the city of Metternich, it mirrored powerfully the rising turmoil in the
relationships. between the struggling human majority and the preoccupied
minority. The message from the developing nations was explicit: that they
will no longer accept the trickle-down method of scientific and technological
transfer that suits the advanced countries, and that access to both theoreti-
cal and practical knowledge looms large in their formulation of the new
international economic order.

While the developing nations were cheerfully thrashing the advanced so-
cieties for allegedly hogging scientific and technological capacity and con-
spiring to create the brain drain, they also bracketed the superpowers—
capitalist and socialist alike—as equally to blame for diverting scientific and
technical expertlse into a mindless arms race. It was an indictment with
telling effect. As almost nothing else could, it etched the contradictions in
the main trénds of current history: surging self-consciousness on the part of
the emerging majority, contrasted with a rush to the edge of night by the
superpowers. The limits of knowledge in managing peaceful change have
seldom seemed so clear.

The fruits of the Vienna conference, by most standards, were indeed
modest: A sort of promise of future increased funding for science and tech-
nology for development, but hardly a guarantee; a new intergovernmental
committee to add to the existing regiments of the United Nations, but with a
stronger voice for the Third World; new plans for.international information
networks of science and technology; and a promised search for an assured
system for financing the transition of the developing countries to substantial
self-reliance in science and technology. If it doesn’t sound like much it is
because it was not much, relative to the scale and intransigence of the pre-
dicament. If the agenda had been arranged so that it dealt with matching
advanced and appropriate science and technology to the priorities of the
developing countries for human needs and industrial growth, instead of fea-
turing intractable political squabbles and parading old grudges, the time
would have been better spent.

The rhetoric of the United Nations is better suited to amplifying dif-
ferencqs;ihan to reaching accommodations. Quieter and better things will be
done, now that the noise has abated, through bilateral projects, specialized
agencies, industrial approaches based on partnership principles, and the
work of concerned scientists of both North and South. For all the posturing
at UNCSTD, it was not a total loss. Those who were there will not find it
easy to dismiss the global dissatisfaction of which VlCIlIla was an awkward
but very human symbol. While it lasted, serious men‘and women on each
side of the development divide were searching each other out and communi-
cating.

In the near term, despite all that was said at Vienna, there will be no
dismantling of the vast advantage in science and technology enjoyed by the
advanced nations over the developing world. Modest steps will be taken and
some good will be achieved on that scale. But these are times when the
advanced economies are themselves troubled and preoccupied with their
internal problems of inflation, energy, productivity, and the worries of an
unstable peace. Meanwhile, a wind is rising. — WiLLIAM D. CAREY
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VIRAL HEPATITIS Etiology, Epidemiology, Pathogenesis and Prevention
G. Vyas, S, Cohen, and R. Schmid, editors

A case-bound book covering the proceedings of a major worldwide symposium held in March 1978 and sponsored
by the University of California. The proceedings include 32 comprehensive reviews, 25 discussions, four panel
discussions, and 12 workshop summaries, bringing up to date all research on viral hepatitis and creating plans for
future cooperative studies.

LC#78-00882, 748 pp., October 1978. $64.50

PROBLEM SOLVING AND COMPREHENSION A Short Course in Analytical Reasoning
Arthur Whimbey and Jack Lochhead

A textbook for high school and college students, psychologists, and teachers demonstrating the art of thinking clearly.
There are many example problems and solutions that show how the experts solve problems.
LC#78-22121, 258 pp., 1979. $8.50

PROBLEM SOLVING

Monthly newsletter devoted to problem solving research and instruction in university and industry. Problem
Solving provides an overview of the issues and a forum for ideas in problem solving; as well as information on vital
contacts and sources of information in this important new field. The editorial board includes Goery Delacote of the
University of Paris, Jill Larkin of Carnegie-Mellon University, Leslie Fox of Oxford University Computing
Laboratory, and Robert Karplus of the University of California, Berkeley, among others.

June/May $18.00
NUTRITION AND CANCER, An International Journal
Gio B. Gori, PhD, Editor Lon Crosby, PhD, Assistant Editor

An international and multidisciplinary journal that covers the etiology, prevention, and therapy of cancer as
related to diet and nutrition. Aspects include clinical and experimental research in nutrition, carcinogenesis,
epidemiology, anthropology, toxicology/pharmacology, biochemistry/metabolism, food production, and preven-
tion. Quarterly.

Vol I; (1978-1979). $48.00, U.S,, $56.00, Foreign Vol I (1979-1980): $60.00, U.S., $72.00, Foreign

BULLETIN OF MAGNETIC RESONANCE

The Quarterly Review Journal of the International Society of Magnetic Resonance
J. Howard Bradbury, editor

Contains reviews on the theory and practice of nuclear magnetic resonance, electron paramagnetic resonance, and
nuclear quadrupole resonance spectroscopy including applications in physics, chemistry, biology, and medicine.
Quarterly.

$18.00, members; $35.00, nonmembers; $50.00, libraries.

Announcing:
NUTRITION IN HEALTH AND DISEASE

Diversified journal dealing with clinical nutrition, preventive medicine, and the results of laboratory research in
these and other topics relating to nutrition. A primary journal, it is peer reviewed. To begin in 1980. Price not yet
set.

INNOVATION AND THE AMERICAN ECONOMY

The Fourth Franklin Conference

The Fourth Franklin Conference will examine the state of innovation in America, the relationship of innovation
to the economy, and action that the corporate sector and government can take to foster innovation. To be held
November 29, 30, 1979. To be published in 1980. $8.95.

EXERCISE AND SPORT SCIENCES REVIEW, volume 7
Robert S. Hutton and Doris 1. Miller, editors.

Annual publication of the American College of Sports Medicine, in which reviews of research concerning
physiological, biomechanical, behavioral, and kinesiological aspects of movement behavior and human perform-
ance appear. Topics in Volume 7 will include Localized Muscular Fatigue: Role of Muscle Metabolism and
Substrate Depletion, Biomechanics of Overarm Throwing Movements and of Throwing Injuries, and Physiology of
Swimming Man. To be published early in 1980. $25.00.
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Instructions for Contributors

Manuscripts submitted to Science for
consideration for publication can be han-
dled expeditiously if they are prepared in
the form described in these instructions.

Submit an original and two duplicates of
each manuscript. With the manuscript
send a letter of transmittal giving (i) the
name(s) of the author(s); (ii) the title of the
paper and a one- or two-sentence state-
ment of its main point; (iii) the name, ad-
dress, and field of interest of four to six
persons in North America but outside your
institution who you think are qualified to
act as referees for your paper; (iv) the
names of colleagues who have reviewed
your paper for you; and (v) the field
or fields of interest of readers who
you anticipate will wish to read your

paper.

Editorial Policies

All papers submitted are considered for
publication. The author’s membership or
lack of membership in the AAAS is not a
factor in selection. Papers are accepted
with the understanding that they have not
been published, submitted, or accepted for
publication elsewhere. Authors will usually
be notified of acceptance, rejection, or need
for revision in 4 to 6 weeks (Reports) or 6
to 10 weeks (Articles).

Types of papers. Five types of signed pa-
pers are published: Articles, Reports, Let-
ters, Technical Comments, and Book Re-
views. Familiarize yourself with the gener-
al form of the type of paper you wish to
submit by looking over a recent issue of the
journal, and then follow the instructions
for that type of paper.

Reviews. Almost all Articles, Reports,
and Technical Comments, whether solic-
ited or not, are sent to two or more outside
referees for evaluation of their significance
and soundness. Papers that depend on
statistical references for their conclusions
are sent to statisticians (in addition to
other referees) for review. Forms show-
ing some of the criteria reviewers are
expected to consider are available on
request.

Editing. Papers are edited to improve

The Editors of Science

the effectiveness of communication be-
tween the author and his readers. The most
important goal is to eliminate ambigui-
ties. In addition, improvement of sen-
tence structure often permits readers to
absorb salient ideas quickly. When edit-
ing is extensive, with consequent danger
of altered meanings, papers are returned
to the author for correction and approval
before type is set. Authors are free to
make additional changes at this stage.

Proofs. One set of galley proofs or an
equivalent is provided for each paper.
Keep alterations to a minimum, and mark
them only on the galley, not on the manu-
script. Extensive alterations may delay
publication by 2 to 4 weeks.

Reprints. An order blank for reprints
accompanies proofs.

Writing Papers

Organize your material carefully, put-
ting the news of your finding or a state-
ment of the problem first, supporting de-
tails and arguments second. Make sure
that the significance of your work will be
apparent to readers outside your field, even
if you feel you are explaining too much to
your colleagues. Present each step in terms
of the purpose it serves in supporting your
finding or solving the problem. Avoid
chronological steps, for the purpose of the
steps may not be clear to the reader until
he finishes reading the paper.

Provide enough details of method and
equipment so that another worker can re-
peat your work, but omit minute and com-
prehensive details which are generally
known or which can be covered by citation
of another paper. Use metric units of
measure. If measurements were made in
English units, give metric equivalents.

Avoid specialized laboratory jargon and
abbreviations, but use technical terms as
necessary, defining those likely to be
known only in your field. Readers will skip
a paper they do not understand. They
should not be expected to consult a techni-
cal dictionary.

Choose the active voice more often than
you choose the passive, for the passive

xi

voice usually requires more words and of-
ten obscures the agent of action. Use first
person, not third; do not use first person
plural when singular is appropriate. Use a
good general style manual, not a specialty
style manual. The University of Chicago
style manual, the style manual of the
American Institute of Physics, and the
Style Manual for Biological Journals,
among others, are appropriate.

Manuscripts

Prepare your manuscript in the form
used by Science. Use bond paper for the
first copy. Submit two duplicates. Double-
space title, abstracts, text, signature, ad-
dress, references (including the lines of a
single reference), figure legends, and tables
(including titles, column headings, body,
and footnotes). Do not use single spacing
anywhere. Put the name of the first author
and the page number in the upper right-
hand corner of every page.

Paging. Use a separate page for the title;
number it page 1. Begin each major sec-
tion—text, references and notes, and figure
legends—on a new sheet. Put each table on
a separate sheet. Place figure legends and
tables after the references.

Title. Begin the title with a word useful
in indexing and information retrieval (not
“Effect” or “New”).

References and Notes. Number all ref-
erences to the literature, footnotes, and ac-
knowledgments in a single sequence in the
order in which they are cited in the text.
Gather all acknowledgments into a single
citation, and keep them short (“‘I thank,”
not ‘I wish to thank™). Cite all references
and notes but do not cite them in titles or
abstracts. Cite several under one number
when feasible. Use Bibliographic Guide
for Editors & Authors with the few sug-
gested revisions in International List of
Periodical Title Word Abbreviations for
abbreviations of journal names. If the jour-
nal is not listed there, provide the full
name. Use the following forms:

Journal: H. Smith, Am. J. Physiol. 98, 279 (1931).

Book: F. Dachille and R. Roy, Modern Very
High Pressure Techniques (Butterworth,
London, 1961), pp. 163-180.

Chapter:  F. Dachille and R. Roy, in Reactivity of

Solids, J. H. de Boer, Ed. (Elsevier, Am-
sterdam, 1960), p. 502.

Hlustrations. Submit three copies of
each diagram, graph, map, or photograph.
Cite all illustrations in the text and provide
a brief legend, to be set in type, for each.
Do not combine line drawings and photo-
graphs in one illustration. Do not incorpo-
rate the legend in the figure itself. Use In-
dia ink and heavy white paper or blue-lined
coordinate paper for line drawings and
graphs. Use heavier lines for curves than



Xii

you use for'axes. Place labels parallel to
the axes, using initial capital and lower-
case letters; put units of measurement in
parentheses after the label-- for example,
Length (m). Plan your figures for the
smallest possible printed size consistent
with clarity.

Photographs should have a glossy finish,
with sharp contrast between black and
white areas. Indicate magnification with a
scale line on the photograph.

Tables. Type each table on a separate
sheet, number it with’an Arabic numeral,
give it a title, and cite it in the text. Double-
space throughout. Give each column a
heading. Indicate units of measure in pa-
rentheses in the heading for each column.
Do not change the unit of measure within a
column. Do not use vertical rules. Do not
use horizontal rules other than those in the
heading and at the bottom. A column con-
taining data readily calculated from data
given in other columns can usually be
omitted; if such a column provides essen-
tial data, the columns containing the other
data can usually be omitted.

Plan your table for small size. A one-
column table may be up to 42 characters
wide. Count characters by counting the
widest entry in each table column (whether
in the body or the heading) and allow three
characters for spaces between table col-
umns. A two-column table may be 90 char-
acters wide.

Equations and formulas. Use quadruple
spacing around all equations and formulas
that are to be set off from the text. Most
should be set off. Start them at the left
margin. Use the solidus for simple frac-
tions, adding the necessary parentheses.
But if braces and brackets are required, use
built-up fractions. Identify handwritten
symbols in the margin, and give the mean-
ing of all symbols and variables in the text
immediately after the equation.

Articles

Articles, both solicited and unsolicited,
may range in length from 2000 to 5000
words (up to 20 manuscript pages). Write
them clearly in reasonably nontechnical
language. Provide a title of one or two lines
of up to 26 characters per line and an
objective summary of 50 to 100 words
indicating the scope and main finding.

Do not break words at the ends of lines.
Write 4 brief author note, giving your posi-
tion and address. Do not include acknowl-
edgments. Place title, subtitle, and author
note on page 1. Begin the text on page 2.

Insert subheads at appropriate places in
the text to mark your main ideas. The set
of subhcads should show that your ideas
are presented in a logical order. Keep sub-
heads short---up to 35 characters and
spaces.

Do not submit more than one illustra-
tion (table or figure) for each four manu-
script pages unless you have planned care-
fully for grouping. With such planning
many illustrations can be accommodated
in the article. Consult the editorial office
for help in planning.

Reports

Short reports of new research results
may vary in length from one to seven
double-spaced manuscript pages of text,
including the bibliography. Long papers
are subject to delays in reviewing and
editorial consideration. Short papers
receive preferred treatment. Limit illus-
trative material (both tables and figures) to
two items, occupying a total area of no
more than half of a published page (30
square inches). A research report should
have news value for the scientific commu-
nity or be of unusual interest to the special-
ist or of broad interest because of its inter-
disciplinary nature. It should contain solid
research results or reliable theoretical cal-
culations. Speculation should be limited
and is permissible only when accompanied
by solid work.

Title. Begin the title with an important
word (preferably a ncun) that identifies
your subject. The title may be a conven-
tional one (composed primarily of nouns
and adjectives), a sentence (containing a
verb), or a structure with a colon (Jupiter:
Its Captured Satellites). Limit it to two
lines of complete words of no more than 55
characters per line (spaces between words
count as one character each). Do not use
abbreviations. Type the title in the middle
of page 1.

Abstract. Provide an abstract of 45 to 55
words on page 2. The abstract should am-
plify the title but should not repeat it or
phrases in it. Qualifying words for terms

used in the title may be used. Tell the re-
sults of the work, but not in terms such as
“___ was found,” “is described,” or “is
presented.”

Text. Begin the text on page 3. Put the
news first. Do not refer to unpublished
work or discuss your plans for further
work. If your paper is a short report of
work covered in a longer paper to be pub-
lished in a specialty journal, you may refer
to this paper if it has been accepted. Name
the journal. If the manuscript has not been
accepted, refer to it as ‘‘in preparation.”
Do not use subheads.

Signature. List the authors on the last
page of the text and give a simple mailing
address.

Received dates. Each report will be
dated the day an acceptable version is re-
ceived in the editorial office.

Letters

The Letters section provides a forum for
discussion of matters of general interest to
scientists. Letters are judged only on clari-
ty of expression and interest. Keep them
short and to the point; the preferred length
is 250 words. The editors frequently short-
en letters.

Technical Comments

Letters concerning technical papers in
Science are published as Technical Com-
ments at the end of the Reports section.
They may add information or point out
deficiencies. Reviews are obtained before
acceptance.

Book Reviews

The selection of books to be reviewed is
made by the editors with the help of advis-
ers in the various specialties; arrangements
are then made with reviewers. A sheet of
instructions accompanies each book when
it is sent to the reviewer.

Cover Photographs

Particularly good photographs that are
suitable for use on the cover are desired.
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| utoclip Gives You

(Wound Clips)

The Giftt Of Time

Autoclip — faster, surer, and safer. It's the automated
surgical closure and removal system that’s faster
than suturing, with minimal trauma and reduced risk
of infection. Ideally suited for animal laboratories
where multiple closures are routine. Available in
9mm and 18mm sizes. Simply load Autoclip with
sterile or non-sterile clips. Then let Autoclip

go to work.

Discover for yourself how Autoclip saves you time.
Complete the coupon below and enclose proof that
you’ve ordered an Autoclip from your local supplier.
Mail it to us. We’ll send you a stop watch — no charge.
Then measure for yourself how much time Autoclip
saves you. See why Autoclip gives you the gift of time.

I Mailto:

1 Clay Adams, 299 Webro Road, Parsippany, NJ 07054.

: Yes, CLAY ADAMS, I'd like to see justhowmuchtime the AUTOCLIP
g saves. I've placed an order for one with a supply of clips (see
¥ attached requisition order or receipt). Please send my watch to:

: NAME:

: INSTITUTION :

: ADDRESS:

: CITY: STATE: ZIP:

1

5 Allow 4-6 weeks for delivery.
Limited quantities of stop watches available.
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You can expect much

more from the AO

histology team in yourlab

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. 41 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. 275 on Readers’ Service Card

BIOCUT 1130 Rotary Microtome. For
hard and inhomogeneous tissue in par-
affin and plastic. Knives are available
with tungsten carbide cutting edges for
particularly difficult blocks, as well as
with standard steel knives in various
profiles. Specimen size is 40 x 50 mm
maximum.

Circle No. 276 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. 279 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. 277 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. 278 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. 280 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.
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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.

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
same run, (see chromatogram).

SEPARATION OF RIBO AND
DEOXYRIBONUCLEOSIDES AND
MONOPHOSPHATE NUCLEOTIDES

Column: MicroPak AX-10,4 mm x 30 cm
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The 5000 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 poenzyme
assays on micro-
samples with the
new SF-330 Spec-
trofluorometer. It
gives you broad bio-
analytical capability
at modest cost.

The SF-330's spe-
cial microflow cell
also lets you meas-
ure PNAs, vitamins,
drugs and amino
acids after separa-
tion by liquid chro-
matography. For
information circle
Reader Service
No.64.

CPK ASSAY
22 min
17 min

5 min

0 min

SR fa s e |

350 450 550 nm
Wavelength (nm)

Ex = 340 nm, slit = 10 nm
Em = 465 nm, slit = 20 nm
Temperature 27°C

3 Investigate drug metabotism, study
the topography of binding sites, enzymatic
reactions, membrane structure, and the
effects of anesthetics with the E-109E EPR
Spectrometer System.

By using spin-labeled analogues or by iden-
tifying indigenous free radicals associated
with cells, tissues, proteins, etc., the E-109E
provides important structural and environ-
mental information —often not obtainable by
other methods. This information can be

Before (A) and after (B} administration of
anesthetic.

stored by the E-900 EPR data system for
future comparison and manipulation.
For further information, circle Reader
Service No. 65.

4 Measure enzyme activity at 0.0005
A/min with the new Model 219 UV/Vis Spec-
trophotometer. You don't have to concentrate
your column fractions when the activity is low
and you don't have to dilute your samples
when highly turbid material is present.

The Model 219 will handle them all.

000 AA _ A-A, _ (0067-.0010
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gmﬂ ENZYME AND = 0057 _ 00047 A/min
SUBSTRATE 12
& 008
@©
2
2 004
o
<
002
SUBSTRATE
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on —
TIME (SECONDS) 60SEC

And Model 219 has routine sampling kinetics
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.

5 Analyze for
soil gases, for
haloforms in
drinking water, for
steroids, lipids and
carbohydrates

in body fluids, for
drugs and drug
metabolites in
blood. Do it with
Model 3700 Gas

Peak Identification

3
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2
lets you choose 1 J |
exactly what you f\ \
need f)ér you ry r—’!‘-LJl‘”“J U I‘L.lf{
application.

New element-specific detectors

and a new easy-to-use capillary system
give you extra capability. For details circle
Reader Service No. 67.

Chromatograph. K

The modular, fully 5

automatable 3700 4 l B
7 |

6 Use atomic absorption to measure
electrolytes in tissues, cells, 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.

The new AA-775 Atomic Absorption Spec-
trophotometer’s advanced microprocessor
collects and computes analytical data, en-
hancing accuracy and precision. Calibration
routines allow automatic weight compensa-
tion, calibration by standard additions, and
up to 5-point curve correction. For more
information circle Reader Service No. 68.

(IME:

Replicate measurements of lead in blood-acid
solution, using carbon rod atomizer. Sample
volume 2 ul. Lead level 400 pg. Relative standard
deviation 3.2%.

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
Service No. 71.

N

varian/instrument division
611 hansen way, palo alto, california 94303 u.s.a.



A SIGNIFICANT
NEW DEVICE

for

Hemochemical Research

CDNTIRIUDUS MICRO FLOW
Blood Withdrawal System

For the first time you can withdraw blood continu-
ously at rates as low as 1.20 Milliliters per hour
without thrombosis, enabling measurements
of any substance whose concentrations
in the blood fluctuates.

1006 North Main St., Middleport, N.Y. 14105
(716) 735-7957 EXT. 12

Circle No. 43 on Readers' Service Card
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Genetic Diseases and
and Developmental
Disabilities |
Aspects of Detection and Prevention r

edited by Tamah L. Sadick and
Siegfried M. Pueschel

= The emphasis of this book ison
the application of new devel-
opments in medical genetics
to the detection and prevention
of many genetic disorders and
developmental disabilities.

AAAS Selected Symposium 33 -
134 pages ¢ $12.50

Westview Press

5500 Central Avenue ® Boulder, Colorado 80301
Frederick A. Praeger, Publisher

Special

Science Reprint Offer

VOYAGERI

The 1 June 1979 issue of SCIENCE
features exclusive reports on the U.S.
space flight of Voyager | to Jupiter.
Because of the significance of these
reports, we are offering an 80-page
reprint of the Jupiter papers,
illustrated with 14 full-color
photographs of Jupiter and its
satellites.

Subject areas covered include

extraterrestrial volcanism
infrared observations of Jupiter
profiles of the Jovian
atmosphere and ionosphere
magnetic field studies

plasma wave observations

Available at $2.00 per copy while
supplies last. To order your copy of
this special Voyager | SCIENCE
reprint, please send your name,
address, and remittance to

G2
Voyager | Reprints
American Association for
the Advancement of Science
1515 Massachusetts Ave., NW
Washington, D.C. 20005

Remittance must accompany all orders
under $10.00

1422F
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THINK
BAUSCH & LOMB
VERSATILITY

Whenever your laboratory research and testing must accommodate
a wide range of procedures or adapt to new and changing
techniques—think BALPLAN® Microscope versatility.

Bausch & Lomb has assembled a truly complete line
of basic laboratory microscopes featuring a long list of
options and accessories to help you custom tailor the
instrument to meet your specific needs.

For Bright Field, Dark Field, Phase Contrast, Fluores-
cence or Conference needs, there's a BALPLAN Microscope
that will help you do more and do it better with the bright,
white light of Tungsten Halogen illumination, over-sized fields of
view and famous Bausch & Lomb quality optics. Complete
photomicrographic systems also are available. Write today
for a detailed catalog or a BALPLAN Microscope R
demonstration.

THINK BAUSCH & LOMB... Versatility
since 1874.

BAUSCH & LOMB (§)

Scentific Optical Products Division
Rochester, New York 14602 USA
716-338-6000, TWX 510-253-6189
TELEX 97-8231, CABLE: Bausch & Lomb
In CANADA: Bausch & Lomb Canada Ltd. 2001 Leslie Street Don Mills, M3B2M3, Ontario, Canada (416) 447-9101 Consult Yellow Pages under "“Microscopes”
For more information Circle Reader Service No. 283.
For immediate demonstration Circle Reader Service No. 284.

THE UNIVERSITY OF CALGARY

" assiSTANT ULTRAFILTRATION RECOVERY

= | 95% FLUS!

MEDICAL
PHYSIOLOGY

The University of Calgary
has an immediate opening
at the rank of assistant pro-
fessor in the Division of

Medical Physiology, Faculty The big plus in Amicon’s new generation of low-adsorption
:;p'}’i'::':‘t’"'I‘v%u;r(jhiesz)‘:;‘;ftfe‘ﬂ membranes is their remarkable recovery for even the stickiest
to carry out a significant of species, exceeding 95% in many cases.
research program and con- Amicon’s new YM membranes come in 5, 10 and 30,000
tribute to the teaching of MW cut-off ranges, and give you the same fast flow rates, long
medical physiology. life, and handling ease that you get from Amicon’s standard
Send curriculum vitae and ultrafiltration membranes. A special 10,000 MW YM mem-
the names of at least three brane comes unsupported for binding analysis.
potential referees to: Amicon, first in ultrafiltration, is again first in solute recov-
ery. No wonder Amicon ultrafiltration is the preferred choice
Dr. W. L. Veale in nearly every life science lab throughout the world.

Professor and Head
Division of Medical

Physiology

Faculty of Medicine
University of Calgary
Calgary, Alberta

Canada
T2N 1N4 Amicon Corporation, Scientific Systems Division

21 Hartwell Avenue, Lexington, Massachusetts 02173 (617) 862-7050/Telex: 92-3451

Circle No. 286 on Readers' Service Card



__ ANTIGEN

o

Th'eﬁ New IgG
Adsorbing Agent

* 1 minute incubation

¢ separates antibody-antigen complex from free
antigen

¢ eliminates double antibody

¢ highly specific for IgG

* separates IgG from crude mixture

¢ lyophilized

* long term storage life

lgGsorb, the new |IgG Adsorbing Agent from the

enzyme center inc., simplifies the separation of

antibody-complexed antigen from free antigen —

eliminates double antibody procedures and

reduces incubation time from several hours to

minutes. IgGsorb is Protein A, fixed to the walls

of inactivated, lyophilized staphylococcus aureus

cells. It specifically binds the FC portion of IgG

antibody, separating it from the solution and

eliminating long incubations where double

antibody processes are usually required.

IgGsorb is particularly useful in performing IgG
purification and separation of antibody complexes
from uncomplexed antigen. IgGsorb binds rapidly
within one minute and separates easily by
centrifugation or filtration. With a long storage
life, IgGsorb has almost universal use and in
some cases can replace charcoal and other
cumbersome separation methods.

ORDER DIRECT
Order Code: IGSL
(reconstitutes to a 10% cell suspension)

100m1 vial $ 80.00
Ten—10ml vials $115.00
One—10mlvial $ 19.00

the enzyme
centerinc.

33 Harrison AvenueeBoston. MA 02111
Tel. (617) 482-7123

1422H Circle No. 285 on Readers'’ Service Card
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lodine-125
lodinations
proving tricky?

Then why not try
our iodine-125

Amersham iodine-125 is used
by 3 laboratories out of 4 doing
iodinations and is the standard
by which all others are judged.

Tested and consistent —

not only does it undergo the
regular rigorous quality control
applied to all our products, but
we use it too! every day, and just
the way you do — to iodinate
many different proteins, by a
variety of methods for a variety of
applications.

Available at two radioactive
concentrations:

100mCi/ml code IMS.30
350-600mCi/ml code IMS.300

When consistency is important,
order from Amersham.

Call Customer Service to place
your order or obtain further
information.

Amersham

AMERSHAM CORPORATION:
A SUBSIDIARY OF THE RADIOCHEMICAL CENTRE

2636 S. Clearbrook Dr, Arlington Heights, IL 60005.
312:364-7100 or 800/323-9750 (Toll free).

In Canada
505 Iroquois Shore Rd., Oakville, ONT L6H 2R3.
416/842-27 20 or 800/268-5061 (Toll free)
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