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Eleven good reasons to own 
a J2-21 centrifuge. 

These eleven J2-21 rotors comprise the most to 21,000 rpm is the quiet, reliable 21,000 rpm J2-21 
versatile rotor line ever for high-speed centrifuges, refrigerated centrifuge. Its high-torque DC drive and 
Six fixed angle rotors offer outstanding automatic partial vacuum system get rotors to speed 
combinations of volume, force, and tube rapidly. Sample and rotors are protected by such safe- 
size. Two swinging bucket rotors and a guards as a rotor imbalance detector and an elec- 
vertical tube rotor further enhance the tronic door interlock. The J2-21 also features the 
line, as do two special purpose rotors: convenience of built-in speed calibration, and 
the Elutriator Rotor for gently harvest-  an operating temperature range of 00 to 400C 
ing whole cells and other fragile mate- ____ that allows you to spin samples at body 
rials, and the JCF-Z Rotor, which is // / temperature. 
actually five rotors in one. The JCF-Z UL listed and CSA approved, the 
has interchangeable cores for zonal, re- J2-21 offers unmatched efficiency, the 
orienting gradient, and continuous flow /// most versatile line of rotors, and the 
work, including the small pellet core backing of Beckman sales and service 
for efficiently obtaining up to 200 ml worldwide. Send for brochure SB-366 
of pellet from large volumes of liquid, to Beckman Instruments, Inc.,1117 

Driving these rotors at speeds up California Ave., Palo Alto, CA 94304. 
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Our pH line is the best. VWR Scientific Inc. 5UbSidiaQj Of Univar 

Yet we just found , ANCHORAGE (907) 272-9507 SALES OFFICES 

ATLANTA (404) 262-3141 850 ways to make ft BALTIMORE (301) 796-8500 

BOSTON (617) 964-0900 even better. COLUMBUS (614) 445-8281 
CHICAGO (312) 547-3900 

We have good handling the Altex line, DALLAS (214) 631-0261 

(303) 371-0970 

news and more good have to serve you. DETROIT (313)833-7800 

news. Beckman, This vast local HONOLULU (808) 845-9987 HOUSTON (713) 641-0681 

developer of dealer KANSAS CITY (816) 842-9536 

the world's ' network LOS ANGELES (213) 9210821 MIAMI (305) 625-7181 

assures MIDLAND (517) 496-3930 

mercially you of MINNEAPOLIS (612) 3314850 NEW YORK CITY (212)294-3000 

practical pH the PHILADELPHIA (609) 467-3333 
meter in fastest, PHOENIX (602) 252-5061 

PITTSBURGH (412) 782-4230 
1935, and the tech- most convenient and PORTLAND (503) 2250 

nology leader in pH most cost effective ROCHESTER (716) 288-5881 

ever since, is delivery possible. And ST. LOUIS (816) 842-9536 

best service. Plus SALT LAKE CITY (801) 486-4851 launching a the SAN DIEGO (714) 298-7316 
4 w brand the confidence you can SAN FRANCISCO (415)469-0100 

SEATTLE (206)575-1500  alled Altex. have in dealing with a Iniernaitonal Depi: SAN FRANCISCO, CA 94ii9. P0. Box 3200. 

line in- local representative products 
y analog you're already dealing  

nd digital with, and going to a AMERICAN HOSPITAL SUPPLY CORPORATION 
source DISTRIBUTION CENTERS pH meters, single for all 

electrodes and your pH needs. ATLANTA (404) 934-4070 

supplies, ion- They say that BOSTON (617)275-1100 CHARLOTTE (704) 525-1021 

selective products, something good is CHICAGO (312) 689 8410 

and dissolved worth waiting for. Now, COLUMBUS (614) 49[0050 

oxygen products. with the Altex brand of DALLAS (214)647-2000 

So what does the Beckman pH products DENVER (303) 371-0565 DETROIT (313)729-6000 

Altex brand of being distributed HONOLULU (808) 235-5831 

Beckman manufactured through Scientific HOUSTON (713) 4628000 

pH products mean to Products and VWR LOS ANGELES (714) 540-5320 
MIAMI (305) 592-4620 you? It means you now Scientific, you don't 
MINNEAPOLIS (612) 553-1171 

have 850 ways to get the have to wait for the best. NEW ORLEANS (504) 7337571 

industry's finest and For more infor- NEW YORK (201)494-4000 

most complete line of mation, contact your OCALA (904) 732-3480 PHOENIX (602) 968-3151 

pH products. That's the local Scientific Products PUERTO RICO (809)788-1200 
ROCHESTER (716) 475-1470 

number of sales repre- or VWR Scientific ST. LOUIS (314) 569-2960 
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What 

Beckman 

promises, 
SIP delivers 

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. 
S/P delivers Altex-in the fastest, most economical 
way possible. 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 

scientific products 
O DiVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 
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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 59 from the fields of medicine, toxicology, 
scientists. Top world experts on pesti- chemistry, ecology, agriculture. They 
cides who journeyed to Washington, represented the scientific concern of 
D.C. recently from seven countries and Canada, Italy, Sweden. New Zealand, 
20 U.S. States to 'dispute and resolve' Switzerland, France, Germany and the 
the controversy surrounding the U.S.A. 
currently banned 2,4,5-T, the pesticide But we wonder why many of the ever- 
widely used to protect forests, cattle and vocal minority who seek a final end to the 
weeds. 

use of 2,4,5-T and other pesticides 
Scientific findings of the unique, first-of- declined to attend or to join in the 
its kind Dispute Resolution Conference scientific dispute ... certainly an ideal 
sponsored by the American Farm Bureau forum for arguing their case with the 
Federation run counter to the position of world's scientific experts. 
the Federal EPA which placed a tempo- The full Dispute Resolution Conference 
rary ban on most uses of the pesticide in report has been mailed to Members of 
March. 

Congress and other government officials 
To those who still believe 2,4,5-T should .. .we urgently direct their attention to 
be banned we commend the just re- this decisive, truly scientific consensus 
leased Conference report. Especiallythe that 2,4,5-T is safe when properly 
scientific conclusion on the Alsea, applied. 
Oregon epidemiology study on which It's important to understand that there 
the EPA based its action to ban. The 
scientists agreed that the report has such is still no scientific reason to prevent the 
deficiencies that no conclusions are pesticide's use by literally hundreds of thousands of Americans who have de- possible with regard to alleged abortion- pended on it for 30 years.. in growing causing effects of 2,4,5-T. their crops, cattle, timber. For more 

We compliment the scientists who took information on the Conference findings, 
the necessary time to resolve issues now write American Farm Bureau Federation, 
restricting the use of this important 225 Touhy Ave., Park Ridge, IL 60068. 
agricultural tool. The participants came 

THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 48640 

2 Trademark of The Dow Chemical Company 
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Zeiss stereos highly 
resolve to give you ... 

...finest image quality ...greatest convenience The great name in optics 
Zeiss stereomiCrosCopes give OU Every Zeiss stereomicroscope 
the highest resolution that stereo- offers Convenience unmatched in 
microscopy can achieve. You get a its class. The DRO Camera Stereo- 
truly flat field with no distortion, no microscope and the economically 
globe effect. All Zeiss stereomicro- priced DR allow you to mount two 
scopes have separate light paths objectives at once, so that, at the 
for each eye, rather than just one touch of a finger you can go from 
objective as in most others. You get low to high power without losing 
the finest image quality, the finest focus. The 1:4 zoom system of the 
detail, in both transmitted and mci- DV4 covers a magnification range 
dent light, of 2.5-200X. Nationwide service. 

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018(21 2) 730-4400. Branches: Atlanta, Boston, chicago, Houston, Los Angeles, 
M3B 256. Or call (416) 449-4660 

DV4 Zoom S.tereomicrosccpe DR.;...Low cost fo 

routine teaching, lab, and 
industrialapplica 

DRC Camera Stereomicroscope 
with MC-63 Automatic Camera 
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LETTERS heterotrophic nitrification requires fur- 

ther comment. We believe these new 

For the year 2000 Dioxin Studies findings support our hypothesis and 
 demonstrate that reverse diffusion could 

... VULi Ue!JOflU., In reference to the article, "Agent Or- not account for the concentrations of ni- 

a nezv book ange furor continues to build" by Con- trate and nitrite in urinary, ileal, and fe- 

from Resources stance Holden (News and Comment, 24 cal fluids. 
Aug., p. 770), I note that no mention is The elimination of nitrate from the 

for the Future. made of long-term studies of the effects body via excretion in urine has been fol- 
of exposure to dioxin on human health lowed in our laboratory in young and old 
that are being conducted by the National individuals on a variety of diets over pe- 

II' Institute for Occupational Safety and nods of 1 month or longer. We are cur- 
' Health (NIOSH). rently working on a study in which 24- 

NIOSH, with cooperation from the hour urine samples have been collected 
chemical industry, major unions, and the for a consecutive period of 80 days. The 
Department of Defense, is compiling a most characteristic feature of urinary ex- 
registry of the population of chemical cretion of nitrate by individuals on our 
workers in the United States who have formula diets is the extreme vanability 
had documented exposure to the constit- from day to day. The daily nitrate intake, 
uents of Agent Orange, such as 2,3,7,8- as we reported, ranges from approxi- 
tetrachlorodibenzo-p-dioxin (TCDD), ei- mately 75 to 150 micromoles, while the 
ther in the manufacture of 2,4,5-tn- output exceeds the input by factors 
chlorophenol (2,4,5-T) and other herbi- of 2 to 60. Over a period of 80 days, 
cides or in industrial accidents. Once this the average excess nitrate excretion of 

Eneruv registry has been developed, NIOSH individuals on a soy diet is greater than 
plans to evaluate trends in mortality of 5 grams. Verification of our observa- 

In America's the exposed workers and, if the data per- tions has recently appeared (I) and has 
mit, will consider conducting morbidity also been communicated in correspon- Future 
and reproductive studies. Because the dence (2). 

The Choices Before Us manufacture of TCDD-contaminated Our studies, and those of others who 

A Study Prepared for the  herbicides began in this country as long have conducted careful experiments on 
National Energy Strategies Project ago as the mid-1940's, this registry of nitrate metabolism, indicate the follow- 

several thousand exposed workers ing highly simplified picture: nitrate 
Sam H. Schurr, Project Director should provide information on the ef- clearance from blood after an oral dose 

Joel Darmstadter, William Ramsay, 
Harry Perry, Milton Russell fects of dioxin exposure that will be rele- involves a distribution phase of 2 to 5 

vant to the present and future concerns hours to peak concentration in urine and 
The mounting energy problems of the 
last several years have spawned a of Vietnam veterans, saliva, and a clearance phase with a half- 
number of scholarly and popular ANTHONY ROBBINS life of approximately 8 hours (3). It is al- 
books, but Energy inAmerica's Future Office of the Director, so well known that nitrate rapidly equili- 
is uniqite in its comprehensive and National Institute for Occupational brates with extracellular water (4). 
balanced treatment. 

It lays out the facts, prospects, and Safety and Health, 5600 Fishers Lane, Therefore, if one assumes no further en- 
policy issues regarding U.S. energy Rockville, Maryland 20857 try of nitrate, the body could clear its 
sources and technologies and analyzes pool in approximately 48 hours, inde- 
their environmental, health, and safrty 
impacts. Among the issues covered pendent of the initial concentration of 
are the technological approach to the pool, since clearance is first-order in 
energy conservation, the trade-offs Nitrate and Nitrite: concentration of nitrate. This is, in fact, 
between coal and nuclear power, and 
the prospects for and limitations of Origin in Humans the observed result of the studies pre- 
synthetic fuels and renewable re- viously cited and is also verified by our 
sources. Supporting these is an 
objective survey of energy's links th The report by Witter et al. (27 Apr., p. unpublished observations of blood ni- 
productivity and our nation's economy 411) on the use of labeled nitrate trate concentrations in fasting individ- 
in the past, present, and probable ('3N03) to investigate nitrate pharma- uals. 
future. cokinetics in humans and the rat repre- While the 13N technique would appear 

The book offers insights that may sents an important contribution to the lit- to be extremely valuable for short-term 
surprise even longtime students of 
the subject. not to mention laymen erature, and directly substantiates sever- distribution studies, the short half-life of 
attempting to make sense of often al facts that were previously known only 13N limits its experimental use to time 
confusing, often conflicting, reports through indirect measurements. The periods that are shorter than the distribu- 
about the energy crisis. 

$30.00 hardcover most relevant of these is that nitrate is tion phase of nitrate given orally in vege- 
$10.95 paperback absorbed primarily in the upper portion tables or vegetable juices. Another defi- 

PubI ished for of the small intestine, and that small ciency is the lack of resolution of the 
Resources for the Future by quantities can reach the lower intestinal method, which did not permit the experi- 

tract via the intestinal tube or by reverse menters to distinguish, for example, in- 

Johns Hopkins diffusion from blood. The significance of testinal contents from intestinal wall. A 
these new findings to the interpretation third deficiency, as noted by the authors, 

The Johns Hopkins University Press of our earlier report (30 June 1978, p. is the lack of ability to distinguish be- 
Baltimore. Maryland 21218 1487) on excess nitrate synthesis in hu- tween nitrate and its reaction products. 

_______________________________ mans, and to our hypothesis of intestinal This is a serious difficulty in the inter- 
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LETTERS heterotrophic nitrification requires fur- 

ther comment. We believe these new 

For the year 2000 Dioxin Studies findings support our hypothesis and 
 demonstrate that reverse diffusion could 

... VULi Ue!JOflU., In reference to the article, "Agent Or- not account for the concentrations of ni- 

a nezv book ange furor continues to build" by Con- trate and nitrite in urinary, ileal, and fe- 

from Resources stance Holden (News and Comment, 24 cal fluids. 
Aug., p. 770), I note that no mention is The elimination of nitrate from the 

for the Future. made of long-term studies of the effects body via excretion in urine has been fol- 
of exposure to dioxin on human health lowed in our laboratory in young and old 
that are being conducted by the National individuals on a variety of diets over pe- 

II' Institute for Occupational Safety and nods of 1 month or longer. We are cur- 
' Health (NIOSH). rently working on a study in which 24- 

NIOSH, with cooperation from the hour urine samples have been collected 
chemical industry, major unions, and the for a consecutive period of 80 days. The 
Department of Defense, is compiling a most characteristic feature of urinary ex- 
registry of the population of chemical cretion of nitrate by individuals on our 
workers in the United States who have formula diets is the extreme vanability 
had documented exposure to the constit- from day to day. The daily nitrate intake, 
uents of Agent Orange, such as 2,3,7,8- as we reported, ranges from approxi- 
tetrachlorodibenzo-p-dioxin (TCDD), ei- mately 75 to 150 micromoles, while the 
ther in the manufacture of 2,4,5-tn- output exceeds the input by factors 
chlorophenol (2,4,5-T) and other herbi- of 2 to 60. Over a period of 80 days, 
cides or in industrial accidents. Once this the average excess nitrate excretion of 

Eneruv registry has been developed, NIOSH individuals on a soy diet is greater than 
plans to evaluate trends in mortality of 5 grams. Verification of our observa- 

In America's the exposed workers and, if the data per- tions has recently appeared (I) and has 
mit, will consider conducting morbidity also been communicated in correspon- Future 
and reproductive studies. Because the dence (2). 

The Choices Before Us manufacture of TCDD-contaminated Our studies, and those of others who 

A Study Prepared for the  herbicides began in this country as long have conducted careful experiments on 
National Energy Strategies Project ago as the mid-1940's, this registry of nitrate metabolism, indicate the follow- 

several thousand exposed workers ing highly simplified picture: nitrate 
Sam H. Schurr, Project Director should provide information on the ef- clearance from blood after an oral dose 

Joel Darmstadter, William Ramsay, 
Harry Perry, Milton Russell fects of dioxin exposure that will be rele- involves a distribution phase of 2 to 5 

vant to the present and future concerns hours to peak concentration in urine and 
The mounting energy problems of the 
last several years have spawned a of Vietnam veterans, saliva, and a clearance phase with a half- 
number of scholarly and popular ANTHONY ROBBINS life of approximately 8 hours (3). It is al- 
books, but Energy inAmerica's Future Office of the Director, so well known that nitrate rapidly equili- 
is uniqite in its comprehensive and National Institute for Occupational brates with extracellular water (4). 
balanced treatment. 

It lays out the facts, prospects, and Safety and Health, 5600 Fishers Lane, Therefore, if one assumes no further en- 
policy issues regarding U.S. energy Rockville, Maryland 20857 try of nitrate, the body could clear its 
sources and technologies and analyzes pool in approximately 48 hours, inde- 
their environmental, health, and safrty 
impacts. Among the issues covered pendent of the initial concentration of 
are the technological approach to the pool, since clearance is first-order in 
energy conservation, the trade-offs Nitrate and Nitrite: concentration of nitrate. This is, in fact, 
between coal and nuclear power, and 
the prospects for and limitations of Origin in Humans the observed result of the studies pre- 
synthetic fuels and renewable re- viously cited and is also verified by our 
sources. Supporting these is an 
objective survey of energy's links th The report by Witter et al. (27 Apr., p. unpublished observations of blood ni- 
productivity and our nation's economy 411) on the use of labeled nitrate trate concentrations in fasting individ- 
in the past, present, and probable ('3N03) to investigate nitrate pharma- uals. 
future. cokinetics in humans and the rat repre- While the 13N technique would appear 

The book offers insights that may sents an important contribution to the lit- to be extremely valuable for short-term 
surprise even longtime students of 
the subject. not to mention laymen erature, and directly substantiates sever- distribution studies, the short half-life of 
attempting to make sense of often al facts that were previously known only 13N limits its experimental use to time 
confusing, often conflicting, reports through indirect measurements. The periods that are shorter than the distribu- 
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pretation of the study by Witter et al., 
since they did not attempt to measure the 
specific activity of '3N03 in the various Bon apatite! N02 and the ammonium ion (NH4) or 
compartments. It is quite probable that some of the oral dose is converted to 

simply taken up by bacteria along the 
mouth-esophagus-stomach-small intes- 
tine route, or both. The dose of '2N03- 
given to the rats is equivalent to ap- 
proximately 0.33 x l0 molecules. The 
largest amount of the dose found in the 
ileum, 4 percent, would be on the 

2'22.1 >?. order of one molecule of nitrate per 
2 intestinal bacterial cell! Therefore, some 

caution should be exercised in the inter- 
2' pretation of these studies, and the appli- 

2""" ' cation to nitrate pharmocokinetics 
'2 should be interpreted on the basis of ad- 

ditional chemical studies. 
'22222?. 22 \,2,2?.??.22 

2' Witter et al. suggest in their abstract 
that their results "may be a better ex- 

The youngest member of the growing LKB family of Ultrogel? planation of urinary, ileal, and fecal con- 
chromatography and gel filtration media is a unique headed form of centrations of nitrate and nitrite 
hydroxyapatite microcrystals trapped in a highly cross-linked agarose . .. than a bacterial nitrification in the 
network. Tradenamed HAUltrogel?, the medium is recommended intestines." I fail to see how they can ar- 
for adsorption chromatography when it is important to have high rive at this conclusion on the basis of 
flow rates, resistance to pH as high as 13 and to SDS, urea and studies that measure only nitrate flux. 
other denaturing agents. Since earlier pharmacokinetic studies (4) 

Another new member is Ultrogel AcA -202, an agarose-polyacrylamide demonstrated that nitrate is distributed 
type very high in acrylamide, very low in exclusion range. It is ideal for in extracellular water, this would ac- 
desalting and for separation of peptides, oligosaccharides and other count for the '3N label in the carcass. 
low MW compounds. Uniform, rigid beads provide much sharper The authors own studies on humans and 
peaks than previously available commercial products. the rat demonstrate that there is no mys- 

Still three other new additions to the LKB line are Ultrogels A-2, terious concentrated nitrate depot, and 
A-4 and A-6. Straight agarose types, they give excellent results therefore, any "stored" nitrate would be 
with affinity chromatography as well as gel filtration. The very cleared at a rate determined by the 
high exclusion limit of Ultrogel A-2 makes it a fine tool for gel filtration plasma concentration. Nitrate in urine in 
of large nuclear fragments and viruses. an amount greater than that of oral in- 

Each of the new Ultrogel grades - and each of the four existing take cannot possibly be accounted for by 
members of the LKB family - is characterized by a narrow, movement of nitrate into the intestine 
well-defined particle size distribution curve. You have no fines and concomitant formation of nitrite. 
to contend with. And each grade comes pre-swollen, ready to use This would result in destruction of ni- 
direct from the bottle. You can run your column the same day trate, not de novo synthesis. 
you prepare it. Witter et al. argue that the ileal and 

If you have not examined LKB Ultrogel media latley, you are in for a fecal nitrite and fecal nitrate may be due 
pleasant surprise. Contact LKB today for full information on to reverse diffusion. This may, of course, 
this growing family. be a partial explanation of our findings, 

______________________________________________________ and could have been the logical con- 
MW exclusion clusion if nitrate had also been found in 

MW fractionation limit 
range (globular the ileal fluid. It was, however, the ab- 

Ultrogel % Acrylamide % Agarose (linear) proteins) sence of nitrate in this fluid that led us to 
ArA-202 20 2 1,000 to 15,000 22,000 propose the mechanism of heterotrophic 
AcA54 5 4 5,000 to 70,000 90,000 nitrification since, in years of investiga- 
AcA-44 4 4 10,000 to 130000 200000 
AcA-34 3 4 20,000 to 350000 750,000 tion on bacterial reduction of nitrate, we 
AcA-22 2 2 100,000 to 1,200,000 3,000,000 
A-6 0 6 25,000 to 2,400,000 4,000000 have noted only partial conversion to ni- 
A4 0 4 55,000 to 9,000,000 20,000,000 trite. As far as I am aware, neither we 
A-2 0 2 120,000 to 25,000,000 50000,000 
HA * * <5,000,000 5,000,000 nor others have seen a sample of saliva 
5hydroxyapatite 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 

LKB Instruments Inc. from ileostomy patients and from intact 
12221 Parldawn Drive Rockville, MD 20852 human ilea which are capable of forming 

301: 881-2510 Telex: 8-9682 nitrite from NH4 or amino acids under 
29A-309 1334 Circle No. 372 on Readers' Service Card SCIENCE, VOL. 205 
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conditions similar to those of the intact knowledge) has a requirement for oxy- New! 

ileum or caecum (5). We have also pre- gen (02) (12), but the gut is generally 
sented results (6) demonstrating a die- considered to become progressively 
tary effect of different protein sources on more anaerobic from the duodenum to 
excess nitrate synthesis. the anus (13). Bacteria may have access 

It thus appears that exposure to nitrite to small amounts of 02, presumably from 
is unavoidable, and we should seek to swallowed air (13), and the possibility continuously 

block the synthesis of N-nitroso com- exists (at least in ruminants) that micro- 
pounds from nitrite through intake of organisms attached to the gut epithelium variable length 

such agents as ascorbic acid and a- may derive 02 from the blood supplied to 
tocopherol. the intestines (13). However, this latter chrom atography 

STEVEN R. TANNENBAUM point (to our knowledge) has never been 
Department of Nutrition and Food proved. Tannenbaum indicates in his let- column 

Science, Massachusetts Institute of ter that nitrification can occur in vitro 
Technology, Cambridge 02139 under conditions that are "similar to 

those of the intact ileum or caecum." We 
References have looked at the manuscript of Gomez 

1. M. Kurzer and D. H. Calloway, Fed. Proc. Fed. et al. (14) (personal communication from For gel filtration, 
Am. Soc. Exp, Biol. (1979), abstr., p. 607. 

2. E. Walker, personal communication. Tannenbaum) and fail to find how the in ion exchange, 
3. H. Ishiwate, P. Bonboon, Y. Nakamura, M. 

Harada, A. Tanimura, M. Ishidate, J. Food vitro growth conditions they describe are affinity and 
Hyg. Soc. Jpn. 16 (1975); B. Speigeihalder, similar to the intact ileum or caecum. We I t dsorption chroma- 
G. Eisenbrand, R. Preussmann, Food Cosmet. 
Toxicol. 14, 545 (1976); 5. R. Tannenbaum, M. also feel that "atmospheric" (in addition tography-the new 
Weisman, D. Fett, ibid., P. 549. to the microbial, physiological, nutri- LKB 2137 column 

4. I. Greene and E. P. Hiatt, Am. J. Physiol. 176, tional, and biochemical) conditions of 2T22' adjusts to any 
463 (1953). 

5. R. F. Gomez, S. R. Tannenbaum, J. Sovoca, D. the intestinal tract are not like those of a length from 5 to 95 
Ralt, N. Rockowitz, Cancer, in press. 

6. 5. R. Tannenbaum and V. R. Young, paper pre- "sewer" as proposed by Tannenbaum et cm. No longer do 
Meeting on Environmental Causes of Cancer, al. (Repor 
sented at the New York Academy of Sciences ts, 30 June 1978, . 1487). - you need different 
New York, 1 February 1979. 5) It appears unlikely to us that oxida- 

tion of ammonia (or other nitrogen com- length columns for 
Tannenbaum proposes, on the basis of pounds) to NO3"' could occur in the gut each technique. 

input-output studies in volunteers, that at the rate of 5 grams per month. For ex- Now, simplify 
bacterial nitrification can occur in the hu- ample, if one assumes that (i) 50 percent inventory, cut costs 
man intestine and produce at least 5 of intestinal NO3- formed via hetero- dramatically! 
grams of NO3- per month. A number of trophic nitrification is absorbed and In minutes you 
points should be clarified before this con- eventually excreted in the urine; (ii) can have a com- 
cept of heterotrophic nitrification by in- NO2- is the precursor of NO3-; (iii) pletely jacketed 
testinal bacteria, to the extent indicated Pseudomonas aeruginosa, which may be high-resolution 
by Tannenbaum, can be accepted. These found in the human intestinal tract, can - column of optimum 
points are as follows: form nitrite at an optimum rate of 2 milli- 

1) Other NO3"' and nitrite (No2"") bal- grams of nitrite per day per gram of cells length. For either 
ance studies involving rats (1), dogs (2, (dry weight) (12); and (iv) a typical bacte- descending or 
3), goats and rabbits (4, 5), humans (3), rial cell (wet weight) averages 4.7  ' '2 ascending flow. For 
and the reference for dogs (6) cited in l0-' gram (16), then, to form S grams sharper, more 
Tannenbaum's letter have shown in- of NO3- per month would require about symmetrical peaks 
complete recoveries of NO3- (and NO2-) 200 grams (wet weight) of bacteria for than ever before. 
in the urine after ingestion or injection of heterotrophic nitrification. This seems This versatile 
these ions but never an excess of NO3- or improbable, since it would be equivalent column comes complete with 
NO2-. Also, others (7) have estimated to approximately 4 x 1014 bacteria and, flow adaptors. The price? 
that less than half of the ingested NO3- is as pointed out by Tannenbaum in his let- Less than you pay for other 
recovered in human urine. ter, there are 0.33 x l0 bacteria in the suppliers' flow adaptors alone. 

2) Other workers have failed to detect rat. Estimates in humans range up to ap- 
NO3"' or NO2- in human ileostomy (8) or proximately l0' bacteria in the gastroin- 
fecal (3, 9) samples. testinal tract (17). The vast majority of Contact LKB today 

3) It has been noted in several reports these bacteria, which are strict anaer- 
(10, 11) that quantitation of NO3- and obes or facultatively anaerobic bacteria, for full details. 
NO2- in various diets is difficult. There- are found in the distal ileum and colon. 
fore, it is difficult to rule out the possi- The population of bacteria is very sparse 
bility that ingested NO3"' and NO2- in the upper intestinal tract, where Tan- 
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endogenous formation of NO3- in has shown, bacterial nitrate reductase 301: 881-2510 
humans. activity predominates in the oral cavity. i3A 301 
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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 
NO2'- at a concentration of I part per mil- 
lion (ppm), approximately 0.5 gram of 
NO3- could be formed per month. 

The observations in our Science report 
on the pharmacokinetics of labeled nitro- 
gen (13N03"') 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- 

SE Tekmar's Super Dispax units range in size from the SDT lieve our findings neither support nor ab- 

DISPER Tissumizer which can be hand-held to in-line units capable of solutely negate heterotrophic nitrifica- of 300 gallon per minute flow rates. All fully-guaranteed by tion by intestinal bacteria. We do believe 
Tekmar, IVIDIS lIT Whatever your job, Tekmar can recommend the appropriate they demonstrate that labeled nitrogen 
unit for your application. ('3N) of nitrate and nitrite reaches the 

E All of the units are based on the rotor-stator principle, lower intestinal tract by ingestion with 

HOM OGENIZ Liquid and solid pump through the rotor-stator gen- food and water and by passage from the erator and are subjected to shear, impact, collision, and bloodstream into the lower intestinal 
cavitation effects which disperse, disrupt, emulsify, homogenize, or contents. Tannenbaum has selected only 

LUULEU shred... as needed. 

@NNEU But, best of all, when we sell them, they stay in operation, with few one mechanism, "reverse diffusion," 
from our report as a potential ex- 

service problems with any size from large to small. 
Interested? Circle the Reader Service No. for the full story, or call us planation for his ileal or fecal N03 and B LEND collect in Cincinnati. N02 results. Our experiments show that up to 24 percent of gavaged '3N from 

2jf2' JI 2/ 
p('2'2K;O/f>12 ft'  '77I < j2/i' '3N03' can reach the lower intestinal 

/2 2' 

P.O. Box 37202 Cincinnati, OH 45222 Tel: (800) 543-4461 tract of conventional-flora (CV) rats 
'See us at FASEB" In Ohio, call collect: (5131 761-0633 within 1 hour. Passage down the in- 

Circle No, 300 on Readers' 5ervice Card testinal tract combined with reverse dif- 
fusion and the as-yet-unconfirmed possi- 
bility of '3N 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 NO3- and NO2- values. We 
- * * * feel these mechanisms may better ex- 

plain the results of Tannenbaum et 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 NO3-, or 
protein) diet. Consequently, NO2- in the 
ileal and fecal samples could have been 
of dietary origin. 

Greene and Hiatt (6), cited by Tannen- 
baum, do suggest that NO3- in the blood 

- * * * ** - equilibrates with extracellular fluid N03" 
in dogs, and this may be responsible for 
our rat carcass '3N values. It may also be 
responsible for the fluctuation in urinary 
NO3- content noted by Tannenbaum et 
al. (30 June 1978, p. 1487), if the body's 
ability to retain NO3- 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 
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very restricted ranges of concentration and take of nitrate, which is known to be re- 
time, they are far from conclusive on this duced to nitrite by alimentary tract bac- 
point. Indeed, since recycling of nitrate teria. Whether the bacteria metabolizes 
occurs through saliva and through the nitrite to harmful or innocuous com- 
gut and since nitrate is metabolized by pounds remains to be determined. 
the bacterial flora, it is hard to see why JAMES P. WITTER 
clearance should be first-order, espe- S. JoHN GATLEY 
cially for near-normal endogenous 1ev- EDWARD BALISH 
els. Departments of Medical Microbiology, 

The title of our Science report implies Radiology, and Surgery, University 
that the chemical form of '3N, once in- of Wisconsin Medical School, 
gested, is not known. Although we are Madison 53706 
currently attempting to separate and 
characterize these 12N derivatives, our References and Notes 
work with germfree (GF) rats may an- 1. G. Hawksworth and M, J, Hill,Br, J. Cancer 25, 520 (1971). 
swer, to some extent, several of these 2, M, Whelan, J, Biochem. 29, 782 (1935). 
questions raised by Tannenbaum, if one 3. N. M, Keith, M, Whelan, E. G. Bannick, Arch, 

Intern. Med. 46, 797 (1930). correlates our '3N results (after '2N02"' 4. L. Kilgore, L. Almon, M. Gieger, J. Nutr. and '3N02'- are administered to GF and 69, 39 (1959). 
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these same (unlabeled) compounds were 463 (1954). 
given to GE and CV rats. Basically, GE 7, J, L. Radomski, C. Palmiri, W. L. Hearn, Tox- icol. Appi. Pharmacol. 45, 63 (1978). rats do not appear to convert NO2'- to 8. M, J, Hill and G. Hawksworth, IARC (mt. 
NO2-. However, GE rats do chemically Agency Res, Cancer) Sci, Pubi. No, 9 (1974), p 

220. 
alter NO2- to excrete the 12N from ga- 9. H. Ishiwate, H. Mizushiro, A. Tanirnura, T. 
vaged '3N02'- more rapidly than do CV 10. Murata,J. Food Hyg. Soc. Jpn. 19, 318 (1978). R. G. Cassens, T, Ito, M. Lee, D. Buege, Bio- S S rats, and there appears to be more '2N in Science 28, 633 (i978). 

11, R. C. Shank and P. N. Newberne, Food Cos- the intestinal tracts of CV rats than in GE met, Toxicol. 14, 1 (1976); J, B. Fox, Jr, and R. S 
rats. This suggests to us that the flora of A. Nicholas, J, Agric, Food Chem. 22, 302 (1974), 
conventional rats alters and metabolizes 12, D. D. Focht and W. Verstraete, Adv, Microb. 
the '2N03-. Also, NO2'- and NO2- were 13. Ecol, 1, 135 (1977). R, T, J, Clarke and T, Bauchop, Microbial Ecol- never chemically detectable in the caeca ogy of the Gut (Academic Press, London, 1977). 
of CV rats given 1000 ppm of sodium ni- 14, R. F. Gomez, S. R. Tannenbaum, J, Sovoca, D, - -* * - Ralt, N. Rockowitz, Cancer, in press, 
trate or 1000 ppm of sodium nitrite, 16. M, J, Pelczar and R. D. Reid. Microbiology 6 

(McGraw-Hill, New York, ed. 3, 1972). 
whereas these ions were detectable in 17. T. D. Luckey and M. H. Floch, Am. J. Clin. 
the caeca of GE rats fed the ions. We in- 18. Nutr. 25, 1292 (1972). 
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rats, but that these ions are chemically 20. J. P. Witter, E. Balish, S. J. Gatley,Appl. Envi- * * - * * - ron. Microbiol., in press. 
altered in the process. This bacterial re- 21. C. F. Wang, R. G. Cassens, W. G. Hoekstra, * * 0 - 6 0 
duction of available NO3 in the ileum unpublished information summarized in a sym- ** - * posium held in 1973 at the Food Research Insti- 
may be responsible for ileal NO2- values tute of the College of Agriculture and Life Sci- S * S - S. * S 

as noted by Tannenbaum et al. (30 June ences, University of Wisconsin-Madison. 
1978, p. 1487), rather than an oxidation 
of more reduced forms of nitrogen. Erratum: In a letter to the editor (3 Aug., p. 447), Yvonne Brackbill writes (p. 448, column 2, line ii), 5 0 A U * U Our 13N data on GE and CV rats also "In the state of New York, two recent Court of Ap- 
show that, after intravenous injections of peals decisions (27) found physicians negligent in failing to advise, or advise accurately, the pregnant * * S 06 * - 03N03- or '3N02-, the 13N is present in women who consulted them to obtain such informa- 
both intestinal tissue and contents. In tion." Reference 27 is to "Becker vs. Schwartz, 46 - 0 6 0 S 

N.Y. 2nd Ser,, 401 (1979); Park vs. Chessin, ibid."' 
fact, most of the '3N (intravenously in- This statement is not correct. The Court of Appeals 
jected) present in the lower intestine of did not, in these cases, rule on negligence or lack S * - * * - thereof on the part of the physicians. The decisions 
CV rats with ileocecal ligation (see table were that, under certain circumstances, parents had the right to bring an action to determine whether they S * S S 2 in our Science report) was primarily had received pertinent information. The cou - 

located in the intestinal contents. way discussed the validity of the particular c aims in S either case. 
Although the idea of nitrification by in- The Park v. Chessin case was tried after the 

testinal bacteria is an extremely exciting Court of Appeals decision, and the defendent physi- cians, including Chessin, were found not negligent. 
concept, both biologically and in terms The Becker vs. Schwartz case is still awaiting * 

of the etiology of several types of human trial. Erratum: In the article "Dynamics of skeletal pat- - * - - :i. 
cancer, we feel the analytical, micro- tern formation in developing chick limb" by S. A. 
biological, and pharmacokinetic data to Newman and H. L. Frisch (17 Aug., p. 662), a clause was omitted. The clause should be inserted on page date are insufficient for such an assump- 667, third column, line 31, as follows: "I. - - respec- 

tively,] at t = t0, but subsequently we would like the - S S 
tion. This is essentially what prompted gradient in the z direction to be maintained, and thus 
us to submit our report to Science. Our require 
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The Metrohm pH Stat Titrator. 

It gives you selfmrefilling 

burets, a removable digital 

pH Meter, i - quick-release 

titration vessels, finger tip 

setting of stat point '9 

or end point, and a iti range 

recorder, -..., . all in the same 

pH stat titrating system. 
Our catalog illustrates ten different systems incorporating Metrohm 
pH Stat Titrators, and a wide selection of available accessories. For 
your copy, please write: Metrohm Division, Brinkmann Instruments, Inc., 
Cantiague Road, Westbury, N.Y. 11590. In Canada: Brinkmann 
Instruments (Canada), Ltd. 
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"Twelve yea of reliability 
was the best reason for buying 

another Sorvall centrifuge' 
Patricia Strohm, MT (ASCP) SBB, Technical Director, 
Miller Memorial Blood Center, Bethlehem, Pa. 

"We bought another Sorvall RC-3 
refrigerated Centrifuge two years ago 
because we know we can depend on it. 
I worked with an RC-3 for four years 
here and eight years before that. I 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 

2.. 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 

22 2', ?22' 2, 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 bmchure 
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 WPDNb 
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The all-new Sorvall? 
gives ultra-precision 

The new Sorvall MT/5000 ultramicro- 
tome prdvides 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 madmum productivity. 

DuPont's new Diamond Knife, 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 2-59 58). Circle No. 355 on Readers' Service Card 
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ultramicrotome 
with ease. 
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Do you 
know about 

SBF 
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: 
Z lyear, $17.50  2 years, $32.00 
[] payment enclosed LI new subscription 
[] bill me LI 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. (AAAS 
members please write for member rates) 
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r 'bid reliable" S rvall? C 
u rspeed c ntrifu c uld be 

orth a new super-re iable RC-5B. 

That Sorvall superspeed 
you've counted on year after 
year could bnng 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 

2 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 R superspeed, ask 
your DuPont Technical Repre- 
sentative, or write to DuPont 

/ Instruments, Room 37334, 
'A Wilmington, DE 19898. 

2'/2'2'< '>2nd to 5th oldest: Sorvall SV-288 vertical rotor 

4>2>4< 6th to 15th oldest: $200 worth of accessories. 
'22> 16 o 30th oldest: $100 worth of accessories. 

/ /' /j  Circl eNo. 328 on Readers' Service Card 
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1'Ii. 
forgeffables 

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. 

2 The E0400, at $695, offers you up to 
2 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: F-C APPARATUS 
CORPORATION, 3831 Tyrone Blvd. N., 
St. Petersburg, FL 33709 

22 ' A product of the Separations Specialists 

Circle No. 298 on Readers' Service Card 
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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. 

GelBondTM 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 manufa?,tut?,-d fot Mat inc Colloid-. bx the 3M Co 

IsoGelTM (No EEO) Agarose. A breakthrough in ISOELECTROFOCUSING 

The lEE procedure separates and concentrates proteins on the basis of minute 
differences in their isoelectric points. Until recently, the application of the JEF 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 (-mr). 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, GelBondTM 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. Franz6n, 
Department of Clinical Chemistry, Malm6 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 
Corporation, Marine Colloids Division, Bio Products, 
Rocklarid, Maine 04841. TWX 710-229-1973 Answer Back: fMC. Marcoloid Rold, Cable: Marcolloid 
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THIRD ANNUAL 
BRISTOL-MYERS AWARD FOR 
DISTINGUISHED ACHIEVEMENT 

IN CANCER RESEARCH 
vMYERs 
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AWARD: $25,000 

DEADLINE FOR RECEIPT OF NOMINATIONS 
December31, 1979 

ANNOUNCEMENT OF AWARD RECIPIENT 

May, 1980 
The Bristol-Myers Company presents an annual award to 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 permiffed. 

SELECTION COMMITTEE 

Alan C. Sartorelli, Ph.D., Selection Commiffee 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 Universily 
Saul A. Rosenberg, M.D. 

Professor of Medicine and Radiology, and Chief, Division of Oncology 
Stanford University School of Medicine 

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

Rules and official nomination forms are available from: 
Secretary, Award Commiffee, 345 Park Avenue, Room 43-30, 
New York, New York 10022. 
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AMERICAN ASSOCIATION FOR Science and the Politics of Development 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the presenta- Those who kept an eye on the recent United Nations Conference on Sci- 

tion and. discussion of important issues related to the ad 
vancement of science, including the presentation of mi ence and Technology for Development had a glimpse of what it means to 
nority or conflicting points of view, rather than by pub- mix science and technology with contemporary diplomacy. There can be no 
lishing only material on which a consensus has been 
reached. Accordingly all articles published in Science- further doubt that science and technology are high cards in the new inter- 
including editorials, news and comment, and book re- national political economy. If the Vienna meeting accomplished little else, it 
views-are signed and reflect the individual views of the pounding home the  that three- 
authors and not official points of view adopted by the dramatized the North-South gap by IacL 
AAAS or the institutions with which the authors are  fourths of the world's people account for only 3 percent of the world's re- 
fihiated. 

Editorial Board search and development. 
1979: B. PETER GEIDU5CHEK, WARD GOODENOUGH, Although the Vienna meeting with its thousands of participants did not 

N. BRUCE HANNAY, MARTIN J. KLEIN, FRANKLIN A. display the exquisite diplomatic theatre that scientists thought they might 
LONG, NEAL E. MILLER, JEFFREY J. WINE 

1980: RICHARD B. BALZHI5ER, WALLACE S. BROECK- find in the city of Metternich, it mirrored powerfully the rising turmoil in the 
ER, CLEMENT L. MARKERT, FRANK W. PUTNAM, BRY- relationships, between the struggling human majority and the preoccupied 
ANT W. RosSITER, VERA C. RUBIN, MAxINE F. SINGER, . . . 

PAUL E. WAGGONER, F. KARL WILLENBROCK minority. The message from the developing nations was explicit: that they 
Publisher will no longer accept the trickle-down method of scientific and technological 

WILLIAM D. CAREY transfer that suits the advanced countries, and that access to both theoreti- 
Editor cal and practical knowledge looms large in their formulation of the new 

PHILIP H. ABELSON international economic order. 
Editorial Staff While the developing nations were cheerfully thrashing the advanced so- 

Managing Editor Business Manager cieties for allegedly hogging scientific and technological capacity and con- 
ROBERT V. ORMES HANS NUSSBAUM 
Assistant Managing Editor Production Editor spiring to create the brain drain, they also bracketed the superpowers- 
JOHN E. RINGLE ELLEN E. MURPHY capitalist and socialist alike-as equally to blame for diverting scientific and 
News Editor: BARBARA J. CULLiTON . chnical expertise into a mindless arms race. It was an indictment with 
News and Comment: WILLIAM J. BROAD, LUTHER J te 

CARTER, CONSTANCE HOL2'tN, ELIOT MARSHALL, telling effect. As almost nothing else could, it etched the contradictions in 
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VIRAL HEPATITIS Etiology, Epidemiology, Pathogenesis and Prevention 
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A case-bound book covering the proceedings of a major worldwide symposium held in March 1978 and sponsored 
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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. 
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An international and multidisciplinary journal that covers the etiology, prevention, and therapy of cancer as 
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Announcing: 
NUTRITION IN HEALTH AND DISEASE 
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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 
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 9mm and 18mm sizes. Simply load Autoclip with 
22 sterile or non-sterile clips. Then let Autoclip 

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 u's. We'll send $'ou a stop'w&tch"'- no charge. 
T.hen m.easure for yourself how m.uch.time Autoclip 
saves you. See why Autoclip gives you the gift of time. 

2"'  r mininmin inmm inmm mm mm minm m mm mm mminmin a 
Mail to: 

I clay Adams, 299 Webro Road., Parsippany, NJ 07054.. 
Yes, CLAY ADAMS, I'd like to see just howmuch time theAtJTOCLIP 
saves.' I've"' placed '"'n order "'for 'one""'with a 'i""up"'ly of clips (see 

3 
attached requisition order or receipt). Please send my watch to: 

""''I 
I INSTITUTION ___________________________________ 

U 
ADDRESS:____________________________________ 

I"" 

u.ayManrIs Allow 44 weeks for delivery. titles watches available. Becton, Dickinson and company f of sto' Parsippany. N. J. 07054 @ 1979 Becton Dickinson and Company Autoclip is a trademark of Technical Oil Tool C 
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820? Rotary Mlcrotome A proven per- AUTOCUT Microtome Sections hard BIOCUT 1130 Rotary Mlcrotome. For 
former unequalled in excellence. Ex- materials, semi-thin plastic embeddings hard and inhomogeneous tissue in par- 
tremely accurate and precise. Sections and paraffin embeddings. Ideal for labs affin and plastic. Knives are available 
tissue from 1 to 50 microns. Easy to with heavy, diverse workload. Available with tungsten carbide cutting edges for 
clean and lubricate. Sturdy, rigid con- with four interchangeable knife holders. particularly difficult blocks, as well as 
struction. Safe, secure hand wheel No other microtome can match its abili- with standard steel knives in various 
locking. ty to perform as many techniques with profiles. Specimen size is 40 x 50mm 
Circle No. 41 on Readers' Service card such simplicity, maximum. 

Circle No. 275 on Readers' Service Card Circle No. 276 on Readers' Service Card 
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42222.22222.222 

22 22/22"22222"' 22 
2 472/224722222222 

'222/424/4'2  

22 /44747 
'222. 22,'242., 22 .222.2/4222' 25222222" '222'2 

2.2222"'2"24722222.22""'2.' 

22422 22',.""2222'."'22 ?22,2, 

.2592 ...22,22....22'2.25/222 .2,22222 ,2, 22,222222/,, 

2' 2/ 

2 '22 ,'',' 2.222,222 2 ''22)222'.. 

.'22. 22222, 2" 522 '22 22'"' ",""'2"',' 2"'252'."2222' <25 4  522222/ 

2/.' /2224.' 22 
.22,.'222.... "22.22"" 

42.,.22'.2'./42..2....222'.".. 2/ 2.22.'... 

22222/225222222222.2.2 

'222'  21222./422'  2222 T/P 8000TM Tissue Processor. Load it, CRYO-CUT IITM Microtome. The most 
2224/ .222.222 25,, 

222/ g2522'.'22.2.'22'..422422547.22/4222.47../25 set it, forget it The instrument fixes, de- convenient precision frozen sectioning 922222/222 ,,.-'2 hydrates and infiltrates tissue sped- instrument ever. Automatic defrost as- 
mens in programmed sequence sures frost-free operation with no ice 

4..., 22 .22.522. 12 Has 
2/ /4 224 100-specimen buildup, no defrosting problems. De- 222..222...242 .2...2#2.222242,22....22222'2'2242, 2 through stations '22222  22425.2222. 222.2.2222222222. 2222' 22 capacity Equipped with 24-hour pro- sired operating temperature range 

2422242 2225 '22/2". 2'5' and delay for 
 ..2..224<22.22.22...2222252222A) 2522 gram clock 72 hour timer between +100 and 3QO F is readily 

2222 2'2222'222<2/j4722 /4 2252222225'.2''Y unattended operation during weekends maintained, even with door open. A 
2".'' 4.'47< /22 or holidays sliding glass door with built-in heater 

4  22/42"'422/ S 
"A) 474<  , .224722292 Circle No 277 on Readers' Service Card eliminates condensation. 

Circle No. 278 on Readers' Service Card 

'2222' 22 . .22 
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 2, 

ULTRACUTTM Ultramicrotome. Ultra- Microtome KnIves. Made from high- Disposable Mlcrotome Blades. For a 
thin sectioning is easier for the inexpe- quality, fine-grained tool steel, heat fresh, sharp cutting edge at all times. 
rienced and faster for the professional treated and tested for hardness and mi- Ideal for sectioning tissue with un- 
operator. All controls are within easy cro structure. Each knife is finish known inclusions to eliminate risking 
reach. Exclusive features include dark- ground, polished and honed to the keen- damage to expensive knives. AO dispos- 
field knife alignment, built-in Reflex- est possible cutting edge that will be able blades are instantly slipped out of 
omat to maintain proper liquid level in maintained even after prolonged use. dispenser and locked into position. 
knife boat, audible and visual warning Circle No. 280 on Readers' Service Card When blade becomes dull, merely 
signals when approaching end of speci- discard. 
men or knife advance, unique insulated Circle No. 281 on Readers' Service Card 
hull construction. 
Circle No. 279 on Readers' Service Card 
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tough problems in the biological science lab 
When solutions to biological problems ' . '  Use atomic absorption to measure 
require the latest in quality instruments, con- . electrolytes in tissues, cells, and fluids; 
sider Varian. Here are some of the newest determine toxicity; nutrient and metabolic 
research and analytical instruments activities; therapeutic effects of some 
available. Plus some of the application A. ... 67 elements. Extreme sensitivity of the AA 
areas they can help you with. technique enables characterization of 

microliter samples. 
Separate nucleosides, nucleotides, 

PTH-amino acids and fatty acids with the The new AA-775 Atomic Absorption Spec- 
new microcomputer-CRT-based Model 5000 trophotometer's advanced microprocessor 
Liquid Chromatograph. You can even sepa- B. collects and computes analytical data2 en- 
rate nucleosides and nucleotides in the hancing accuracy and precision. Calibration 
same run, (see chromatogram). routines allow automatic weight compensa- 

tion, calibration by standard additions, and 
SEPARATION OF RIBO AND up to 5-point curve correction. For more 

DEOXYRIBON,UCLEOSIDES AND information circle Reader Service No. 68. 
MONOPHOSPHATE NUCLEOTIDES 

Column: MicroPak AX-lO, 4 mm x 30 cm Before (A) and after (B) administration of 
anesthetic. 

Peak ldeniificalion stored by the E-900 EPH data system for 
1 1. UdR future comparison and manipulation. I' 

2. TdR 9 For further information, circle Reader 0.1 abs 
2 3. UR Service No. 65. 

4.CdR 8 
6. TdRMP 
7. UdRMP 6 ,22 Measure enzyme activity at 0.0005 

4 8. URMP A/mm with the new Model 219 UV/Vis Spec- 
9. CdRMP 7 

10. CRMP 10 trophotometer. You don't have to concentrate Replicate measurements of lead in blood-acid your column fractions when the activity is low solution, using carbon rod atomizer. Sample and you don't have to dilute your samples volume 2 ,.rl. Lead level 400 pg. Relative standard 

6 ' 10 20 ' 3Q when highly turbid material is present. deviation 3.2%. (mm) The Model 219 will handle them all. 

Varian also makes NMR Spectrometers 
The 6000 will store nine complete separation 0010 AA A,-A0 (.0067-.0010l (Reader Service No. 69) and Mass Spec- 
methods in memory for instant call-up. Saves 6 41 t,-I 12 ...... trometer/Gas Chromatograph Systems 
time. Makes method development easy. For ' .oo = .0057 = .00047A/min' (Reader Service No. 70). 
details circle Reader Service No.63. ENZYMEAND ___ 

,SUBSTRATE 12 ' To have a representative contact you 
about any Varian instrument, circle Reader 

Do enzyme Service No.71. 
a .004 

CPKASSAY assayson micro- .0 

22 mm samples with the .002 
new SF-330 Spec- SUBSTRATE 

17 mm trofluorometer. It 
broad bio- 0.0 -.4 gives you TIME t5EOONDSI ti sec 

s mm analytical capability 
at modest cost. And Model 219 has routine sampling kinetics 

0 mm The systems that will sip a 500 ttl sample and in SF-330's spe 15 seconds measure its kinetics at 20, 250, 
cial microf low cell 300, 320 or 370C. To make interpretation easy, 
also lets you meas- the 219 will print all results on its micro- 
ure PNAs, vitamins, processor-based Smart Printer. For details 
drugs and amino circle Reader Service No. 66. 
acids after separa- 

350 450 550 nm tion by liquid chro- 2 Analyze for 
Wavelength (nm) matography. For Peak Identilication 

information circle soil gases, for haloformsin 1. H2 Reader Service 2. CO2 
Ex= 340 nm, sIll =2 10 nm No.64. drinking water, for 3. N20 
Em - 465 nm, slil = 20 nm steroids, lipids and 4. C2H4 5. C2H2 Temperature 27C carbohydrates 6. 02 

in bodyfluids, for 7. N2 

Investigate drug metabolism, study drugs and drug 8. CH4 
the topography of binding sites, enzymatic metabolites in 
reactions, membrane structure, and the blood. Do it with 
effects of anesthetics with the E-109E EPR Model 3700 Gas 7 
Spectrometer System. Chromatograph. 
By using spin-labeled analogues or by den- The modular, fully 'i< < 2;\ 2, 

with cells, tissues, proteins, etc., the E109E lets you choose 1 2 '  6 X  .i V 
tifying indigenous free radicals associated automatable 3700 
provides important structural and environ- exactly what you 8 
mental information-often not obtainable by need for your varian 

other methods. This information can be application. 
New element-specific detectors 
and a new easy-to-use capillary system 
give you extra capability. For details circle varian/instrument division 
Reader Service No. 67. 611 hansen way, palo alto, california 94303 u.s.a. 



CONTINUOUS 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 

Circle No 43 on Readers' Service Card 

Genetic Diseases and 

and Developmental 

Disabilities 

Aspects of Detection and PreventIon 

edited by Tamah L. Sadick and 

Siegfried M. Pueschel 
 The emphasis of this book is on 

"" the application of new devel- 
 K. opments In medical genetics 

' to the detection and prevention  of many genetic disorders and 
2 developmental disabilities. 

AAAS Selected Symposium 33 
- = - - 134 pages * $12.50 

Westview Press 
5500 Central Avenue * Boulder, Colorado 80301 
FrederIck A. Praeger, Publisher 
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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 
demonstration. 

THINK BAUSCH & LOMB.. .Versatility  V 
since 1874. 

BAUSCH & LOMB  
Scientific Qptical Products Division 
Rochester, New York 14002 USA 
716-338-6000, TWX 610-253-6189 
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. 
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FACULTY OF MEDICINE 

ASSISTANT ULTRAFILTRATION RECOVERY 
PROFESSOR- 

MEDICAL 
PHYSIOLOGY *OIo VLUE 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 
of Medicine. The successful 
applicant would be expected 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 
Canada amicon 
Calgary, Alberta 
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 



IgGSORB + 

Iodine-I 25 

lodinations 

proving tricl(y? 

Then why not try 

our iodine-I 25 

he IgG Amersham iodine-i 25 is used 
Nevv by 3 laboratories out of 4 doing 

Adsorbing Agent iodinations and is the standard by which all others are judged. 
* 1 minute incubation 
* separates antibody-antigen complex from free Tested and consistent - 

antigen 
* eliminates double antibody not does it the 
* highly specific for lgG only undergo 
* separates igG from crude mixture regular rigorous quality control 
* lyophilized applied to all our but 
* long term storage life products, 
lgGsorb, the new lgG Adsorbing Agent from the we use it too! every day, and just 
enzyme center mc, simplifies the separation of the way you do - to iodinate 
antibody-coin plexed antigen from free antigen - many different proteins, by a 
eliminates double antibody procedures and 
reduces incubation time from several hours to variety of methods for a variety of 
minutes. lgGsorb is Protein A, fixed to the walls 
of inactivated, lyophilized staphylococcus aureus applications. 
cells. it specifically binds the FO portion of gO Available at two radioactive 
antibody, separating it from the solution and 
eliminating long incubations where double concentrations: 
antibody processes are usually required lOOmCi/ml code IMS.30 
lgGsorb is particularly useful in performing gO 
purification and separation of antibody complexes 350-600mCi/ml code IMS.300 
from uncomplexed antigen lgGsorb binds rapidly When consistency is important, 
within one minute and separates easily by 
centrifugation or filtration With a long storage order from Amersham. 
life, lgGsorb has almost universal use and in 
some cases can replace charcoal and other Call Customer Service to place 
cumbersome separation methods your order or obtain further 
ORDER DIRECT information. 
Order Code: IG5L 
(reconstitutes to a 10% cell suspension) 
lOOmivial $ 8000 
Ten-lOmi vials $115 00 
One-lOmivial $ 1900 Amersham 

AMERSHAM CORPORATION 
A SUBSIDIARY OF THE RADIOCHEMICAL CENTRE 

26365 tZiearbrook Dr Arlington Heights iL60005. 
ffr *** EI7EIE 312 364-71% or 800/32 39750 (Toil free) 

in Canada 
center inc. 416/842-2720 or 800/268 5061 (Toil free) 505 iroquois Shore Rd Oakville ONT 16H 2R3, 

33 Harrison Avenue.Boston MA 02111 

Tel 161 71 482 71 23 Circle No. 375 on Readers' Service Card 
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