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centrifugation, Beckman offers four L5 I Rotors - a complete seleci ion of 36 
models with top speeds from 40,000 to Beckman fixed angle, swinging bucket, 
73,000 rpm, plus a full line of rotors, tubes zonal, continuous flow, and vertical tube 
and accessories, rotors. 2. Tubes - five different tube 

In density gradient centrifugation, for s materials, including cellulose nitrate. 
example, Beckman provides the gradient P  3 Fraction Recovery System for all popular 
materials, the gradient former, the frac- size tubes. 4. Prep UV Scanner gives 
tionating device to remove the fractions Beckman preparative ultracentrifuges analytical capability with absorption optics. 
after the run, and the flow cell and * 5 Slow Acceleration Accessory for 
spectrophotometer to provide a written reorientation and shallow gradient studies. 
record. All highest quality, all designed to 6 w2t Integrator computes total 
work together.  centrifugal effect automatically. 7. Gradient 

For literature on the LS's, ask for bro- 2V' Former forms linear density gradients in 
chure SB-400; for accessories ask for cata-  .  up to 3 tubes simultaneously. 8. Density Gradient Chemicals - new line of high 
log PL-174. Write Beckman Instruments, quality sucrose and heavy metal salts. 
Inc., Spinco Division, 1117 California 9. Schuleren Optics provides photographs of 
Avenue, Palo Alto, EA 94304.  rticle movement. 
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Hotpack anticipates the researcher's needs 

with a complete line of CO incubators 
Mechanically convected and water-jacketed RH to 98%. 5n6n10,12,24 and 50 cu ft capacities. 
002 incubators. 5-50 cu ft capacities. Bench-top Most models available with built-in self decon- 
units with up to 74 sq ft of load area. Single, tamination. 
double and four-door floor models with up to 208 Hotpack options include: Digital set and readout 
sq ft of load area. Temperature ranges down to solid state proportional temperature control with 
0C and up to 6000. Accurate Tempstat or solid 0 100 resolution; Analytical CO2 control/monitor 
state proportional control with ?0.20 0 temper- with digital readout and ?0.1 % tension stability; 
ature uniformity. Direct dial solid state RH control system with 
Standard direct set percent 002 tension 0 to effective range of 70% to 98% RH. 
20%. Fast pushbutton 002 recovery. Built-in air Always the right model for your application 
supply Automatic safety thermostat. Elevated including a full line of walk-in incubators 

EXPLORE THE FULL LINE OF HOTPACK CO, INCUBATORS SEND FOR COMPLETE CATALOG TODAY' 

e,ncubator first name" 
HOTPACK CORPORATION 

COTTMAN AVENUE AT MELROSE ST., PHILADELPHIA, PENNSYLVANIA 19135 (215) 333-1700 - 800-523-3608 

IN CANADA: HOTPACK (CANADA) LTD. WATERLOO ONT (519-884-3590) 2 
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LETTERS The Argo Merchant Oil Spill: J. W. Farrington et al.; Interference with Radio 
Astronomy: F. Argyle et al.; A Coming Battle?: I. D. J. Bross; Mass 
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Reviews of Science 
Philip H. Abelson 

Series Editor 

AAAS brings you outstanding publications on the critical issues of today . . . a series of 

Compendium Volumes that includes authoritative articles originally published in SCIENCE 
- articles you would have clipped for future reference if you knew then what the critical 
issues of today would be - articles you will want to assign your students for background 
reading, or use to supplement your own professional library.... Each compendium is avail- 

able in your choice of casebound or paperbound edition. Order one-or all of them-today! 

ENERGY: Use, Conservation, POPULATION: Dynamics, Ethics, 

A collection of enduring and readable articles on prob- The ethics of choice . . the interrelationship of popula- 
lems in the use of energy for food production and dis- tion size and economic development.., the consequences 

tribution; the potential of oil, coal, gas, and uranium for of population growth-such are the issues debated in this 

meeting present and future energy -needs; long-term collection of outstanding articles, research reports, and 

optional energy sources such as geothermal and solar policy debates. The papcrs provide a close look at popu- 

energy and the possible use of methanol as a supple- lation research as conducted and reported by American 
ment to or substitute for dwindling gasoline sup- scientists, as well as a glimpse at the continuing 

plies. This compendium provides a wealth of betwcen those who advocate different 

in industry. control 
information for individuals as well as those methods of contraception and population 

FOOD: Politics, Economics, MATDIAI. Renewable and Non- 
This report is essential reading for everyone An important exploration of the new set of 

Nutrition, and Research IVIIILI2/J1I1IJk3. renewable Resources 

concerned with the serious problems we face realities affecting the flow of raw materials. 

in meeting the world's food needs. It contains This compendium probes the implications of 
thirty-one articles on the perspectives and politics national policy, energy constraints, environmental 

of the world food situation, the nutritional aspects of considerations on materials production and use, the 

world food problems, and the impact of agricultural perspectives in needs and supplies of resources, high 

and biological research on food production and availa- technology materials, and renewable and reusable re- 

bility. Together these articles provide a provocative reas- sources. Essential reading for everyone concerned with 

sessment of the worldwide food crisis and a realistic look materials issues and their import for the health of indus- 

at our options for the future. trial economies, the future of materials research, and, 
ultimately, the quality of life. 

Price for each Compendium: Retail: $12.95 casebound, $4.95 paperbound; AAAS Member: $11.95 casebound, $4.45 paperbound. 

'' American Association for ORDER FORM 
the Advancement of Science 
Department CV 
iSiS Massachusetts Avenue, N.W. 

Please send the following Compendium Volumes: L.4..D Washington, D.C. 20005 

ENERGY POPULATION FOOD MATERtALS 
_______ casebound casebound casebound casebound 

paperbound paperbound paperbounad paperbound 
Price for each Compendium: Retail: $12.95 casebound, $4.95 papcrboundn AAAS Member: $tt.95 casebound, $4.45 paperbound. 

L( Check enclosed (payable to AAA5) LII Please bill me 

Remittance must accompany meninber orders. Please allow 6-8 weeks for delivery. 

Name 

Address 

City ________________________________________________- State Zip Code 
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E547 Karl Picher Titrator de.tec.ts w.at.e' .gase.s.I'd 

or liquids at levels as low as 
l0ppm or as high as 100%. 

.etroh.m's.titr.atio.n 
vessels allow addition of 
solids or gaseous samples - 

without introducing 
atmosphec.mo.isture,and. 

/ 

the snap-in' buret units 
permit instant change 
of reagents or solvents, 
eliminating 'down tim& 
The.unique.drying.. system 
utilizes Karl Fischer reagents. 

The E547 performs direct and 
back titrations automatically,and trial 
.titrations can be done manually. Jodometnc titrati.ons 
(Bro.mire Number or Index) can also be done 
automatically. Write for literature. 

Metrohm E.547 
Karl Fis.c.her Titrator 
Division of Brinkmann Instruments, Inc., Cantiague Road, Westbury, N.Y. 11590 
In Canada: 50 Galaxy Boulevard, Rexdale, Ontario M9W 4Y5. 
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TIAA- CREF 

Supplensental 

Retirement 

Annuities 

for tax-deferred 

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

And SRA's are cashable at any time. This means that 
if the money accumulated by salary reduction is needed before retirement, the SRA 
contracts can be surrendered for their cash value. Benefits, whether payable in cash or 
as income, are taxable as ordinary income when received. 

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

--- --- - m m - - -, 

I Send me a booklet describing (TI A A)  

TIAA-CREF Supplemental Retirement Annuities. CR E F 

Name ___________________________________________ I 1 
Address Street I 

I City State Zip 

F _____________________________________ 

I Teachers insurance and Annuity Association 

* 730 Third Avenue, Now York, New York 10017 WI I 
---- ------- - - J 
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How pathologists feel .ME 

about the Zeiss PhotomiCrosCope: about Zeiss Clinical Microscopes: 
"I make my living looking through a microscope 4-5 hours a day, "Ever since our lab got Zeiss Microscopes, we get 100% on State 
mostly under heavy pressure, so I want the best I can get. And proficiency." 
we don't make photographers out of our pathologists-the Zeiss "You switch to phase contrast by just swinging in the phase ring. 
Photomicroscope does it for us." The Standard reveals so much more detail, you hope you'll never 
"It gives me the quality pictures and operating ease I need." (And have to work with any other microscope." 
now it even comes with automatic coding). "My Standard never needs service." 
"The Photomicroscope is certainly great for cytology. Once you're "Ours is over 20 years old. We keep adding accessories, e.g., for 
spoiled by its tremendous resolution for tissue, no other micro- fluorescence. We just got a new binocular tube and the Zeiss 
scope shows you anything." keeps working like new." 
"The optics are great-no fuzzy edges. I need Zeiss quality for And now.., a light-pointer 
slide projection during conferences." 

The new dual observation head with light-pointer has smoothest 
movement for pointing to minutest details, red-green light van- 

Nationwide service. ability for best contrast. 

Can Zeiss, inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730 4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston, 
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660 
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In the critical work of tissue dissocia- For tissue culture, 
tion prior to the-establishment of primary 
cultures or to the isolation of specific cell 1 studies... 
types, the researcher must separate cells I 
from the extracellular matrix without 
damaging the cells themselves. 

One approach to this problem involves . . . . ---  

the use of collagenase, a natural mixture . . .. . ..//i/4 

of digestive enzymes from a non-toxic .? 
strain of Clostridium histolyticum  . "' 

Worthington, prime source of several rf - . -. -- 

types of collagenase, enlisted the cooper- - . .. ----- 

ation of dozens of prominent researchers 
to evaluate various mixtures of collage- 
nase for the dissociation of tissue types. 
This program, together with improved ,,,,, 

fermentation and assay techniques allows Worth ington to offer four, well-defined 
tissue-selective collagenase preparations: , 

TYPE CHARACTERISTIC TISSUE BEST SUITED 

Normal balance Fat cells, Adrenal 
tissue 

Ii High clostrdo- Liver, Bone, Thyroid, W orthington's four 
peptidase B Salivary, Heart tissue 

activity sue-specific ill Low Proteolytic Mammary tissue 

'ii Low Tryptic activity Pancreatic Islet coIl aa e ii ases and 

cells 

A second approach involves the use of high purity enzymes 

combinations of more purified enzymes to 
dissociate tissues. For this work, Worth- for optimum 
ington offers several high-purity enzymes sue 

including collagenase, trypsin, elastase LI dissociation 

and hyaluronidase. Both approaches are 
suitable - which one the researcher se- 
lects depends upon the type of tissue and 
the particular requirements of the study. 

These and other enzymes and biochemi- Worthington Biochemical Corporation 
cals are listed in the Worthington Research Freehold, New Jersey 07728 
Enzyme catalog. To request a copy, or for Call Toll Free: 800-631-2142 
additional technical information, use the 
attached coupon or contact Worthington Lii Worthington Biochemical Catalog 
technical service by calling toll-free (800) Send technical information on the following 
631-2142. In New Jersey only, call collect Lii Collagenase 
(201) 462-3838. Liii Trypsin 

LZ Elastase and Hyaluronidase 
1111111 

II 
WRThINqTON NAME 

III TITLE 

Worthington Biochemical Corporation INSTITUTION 
Freehold, New Jersey 07728 USA ADDRESS 

A Subsidiary of Millipore corporation 

CITY STATE 

K..______ 
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Yours for the askhg 
Write us and we'll rush you this latest version of an old favorite-or circle our 

reader service number on the request card. We'll also see that you get a free 
subscription to our informative newsletter, Biologics 

W CALBIOCHEM 
10933 N Torrey Pines Rd. 
La Jolla, Calif 92037 
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1. Advances in Behavioral Pharmacology, Volume 1 
Edited by TRAVIS THOMPSON and PETER B. DEWS 

This new continuing publication will cover major and P. L. Baister, The Discriminative Stimulus Proper- 
research areas in behavioral pharmacology (psycho- ties of Drugs. J. B. Appel and L. A. Dykstra, Drugs, 
pharmacology), and provide a synthetic and analylic Discrimination, and Signal Detection Theory. P. B. 
review of significant factors involving the effects of Dews and 0. P. Wen per, Rate-Dependency of the Be- 
drugs on the behavior of both humans and experimen- havioral Effects of Amphetamine. P. Pickens, Behavioral 
tal animals. The articles will largely be limited to the Pharmacology: A Brief History. T. Thompson, current 
behavioral action of drugs; however, from time to lime Status of Behavioral Pharmacology. 
papers dealing with basic mechanisms of action will 1977, 288 pp., $1650/f1170 ISBN: 0-12-004701-2; 
be included, also available in Library Edition with Microfiche, 
CONTENTS: 0. E. McMillan, Behavioral Pharmacology $2150/515.25 ISBN: 0-12-004770-5; Microfiche only, 
of the Tetrahydrocannabinols. P. A. Meisch, Ethanol $11.50/58.15 ISBN: 0-12-004771-3 
Self-Administration: Infrahuman Studies, C. P. Schuster 

Third Edition 
2. Reproduction in Domestic Animals 
Edited by H. H. COLE and P. T. CUPPS 

In this updated third edition, the contributing au- cycle and the postnatal period, including lactation in 
thors describe the reproductive physiology of domestic detail, focusing on individual species such as horses, 
animals including the mechanism of hormonal action, cattle, sheep, goats, swine, dogs, and cats. The au- 
neural and hormonal control, and procedures for de- thors consider the influence of external factors such as 
termining the levels of these hormones in body tissues climate, nutrition, and infectious diseases on rep roduc- 
and fluids. The book guides the reader through all the five processes. Finally, the role of inheritances in de- 
stages of reproduction from oogenesis and spermato- termining the efficiency of reproduction is considered. 
genesis, to modern methods of artificial insemination, 1977, 656 pp., $39.50/f228.05 ISBN.- 0-12-179252-8 

fertilization, and implantation. It covers the estrous 

3. Applied Biochemistry and Bioengineering 
Volume 1: Immobilized Enzyme Principles 
Edited by LEMUEL B. WINGARD, JR., EPHRAIM KATCHALSKI-KATZIR, and LEON GOLDSTEIN 

This volume is the first in a series designed to eluci- and Analysis of Immobilized-Enzyme Flow Reactors. 
date a new endeavor-technological development of I. Chibata and T. Tosa, Industrial Applications of in- 
recent discoveries in biology, mobilized Enzymes and Immobilized Microbial Cells. 
CONTENTS: L. Goldstein and E. Katchalski-Katzir, in- 1976, 384 pp., $29501520.95 ISBN: 0-12-041101-6; 
mobilized Enzymes-A Survey. L. Goldstein and 0. also available in Library Edition with Microfiche, 
Manecke, The Chemistry of Enzyme Immobilization. $38501527.35 ISBN: 0-12-041170-9; Microfiche on'y, 
J-M. Engasser and C. Horvath, Diffusion and Kinetics $20.50/f 14.55 ISBN: 0-12-041171-7 

with Immobilized Enzymes. W. P. Vieth et al., Design 

4. Isoelectric Focusing 
Edited by NICHOLAS CATSIMPOOLAS 

CONTENTS: A. Kolin, Isoelectric Focusing. H. Rube, electric Focusing in Granulated Gels. J. S. Fawcett, 
Theoretical Aspects of Steady-State Isoelectric Fe- Continuous-Flow Isoelectric Focusing. J. Boors, Iso- 
cusing. 0. Vesterberg, The Carrier Ampholytes. A. electric Focusing in Free Solution. N. Catsimpoolas, 
Chrambach and 0. Baumann, Isoelectric Focusing Transient State Isoelectric Focusing. 
on Polyacrylamide Gel. C. W. Wrigley, Isoelectric 1976, 284 pp., $23.50/f 16.70 ISBN: 0-12-163950-9 

Focusing/Electrophoresis in Gels. B. J. Radola, Iso- 

5. Thermal Uses and Properties of Carbohydrates and Lignins 
Edited by FRED SHAFIZADEH, KYOSTI V. SARKANEN, and DAVID A. TILLMAN 

The papers that comprise this work were presented for conservation of these resources through the pro- 
September 1-2, 1976 in San Francisco at a symposium tection of forests and forest products from destructve 
organized by the Carbohydrates and the Cellulose and fires, and intelligent use of enormous amounts of cellu- 
Paper and Textile Division of the American Chemical oslo wastes and residues. The discussions go beyond 
Society. The impetus for this meeting grew out of a mere conservation, but stress increased production 
need to identify specific means by which carbohy- and conversion of the biomass to meet the rising de- 
drates and lignins might be turned into useful products mands for chemicals and energy. 
for society. This work provides a scientific guideline 1976, 332 pp., $15.00/f10.65 ISBN: 0-12-637750-2 

Send payment with order and save postage plus 50 handling charge. 
Prices are subiect to change without notice. 

I-???-I 
Please send me the following: 

(AL) 1. copies (specify edition) 2.......copies k."JJ71 3.copies (specify edition) 4. copies 5.....copies 
Check enclosed... Bill me.. 

ACADEMIC PRESS, INC. NAME____________________ 
A Subsidiary of ADDRESS -_____________________________________ 

Harcourt Brace Jovanovich, Publishers 
111 FIFTH AVENUE, NEW YORK, N.Y. 10003 CITY/STATE!ZIP. __________________________________ New York residents please add sales tax. 

2428 OVAL ROAD, LONDON NW1 7DX Direct all orders to Mr. Paul Negri, Media Dept. Sci/3/77 I 
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The next best thing to being there 

If you couldn't make it to the 1977 AAAS Annual Meeting in Denver we've arranged 
to bring the meeting to you. This year, like last year, we've taped some sessions (both 
presentations and question-and-answer sessions) so you won't miss much. 

These high quality tapes are on handy cassettes-useful for classroom, library, or 
personal use-and at a reasonable price. 

We can't list all the audiotape titles on one page, but the sampling below will give some 
idea of the diversity of topics available. 

Medicine and Health General Interest 
Scientific Information and Public Policy: The Frontiers of the Natural Sciences (77T-333) 
Regulating the Use of Psychotropic Drugs The Right to Die (77T-341) 
(77T-332) Physical and Mathematical Sciences 
Anthropology The New Solar Physics (77T-303) 
An Account of the Visual Mode: Man versus Ape The Promise of High Energy Physics (77T-296) 
(77T-298) Energy 
Frontiers of Folklore (77T-337) Wind-Energy Conversion Systems (77T-31 2) 
Technological Implications Renewable Energy Resources and Rural Life 
Beyond Gutenberg: Communication Without in the Developing World (77T-323) 
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LETTERS into the benthic ecosystem. Whether 
there are short-term (months) and long- TLIEF gives 

The Argo Merchant Oil Spill term (years) effects on the fisheries can 
senarations of only be documented by adequate study 

Itis unfortunate that Philip H. Abel- of the area surrounding the Argo Mer- 
outstanding son's message "Journalists might have chant spill. This area should be studied 
.mIm.mi.provided a better perspective on the to provide a better data base for evaluat- LUIIIUUIR event" in his editorial "Oil spills" (14  ing and predicting the environmental im- 

Jan., p. 137) also applies to several para- pact of future spills and the chronic dis- 

With a graphs of the editorial. As contributors charge of oil resulting from petroleum to National Academy of Sciences exploration and production in the 
Desaga/Drinkmann report Petroleum in the Marine Environ- George's Bank area. 

ment (1), to which Abelson refers, we JOHN W. FARRINGTON 

Double chamber, are concerned that his editorial gives an HOWARD L. SANDERS 
incorrect representation of the con- JOHN M. TEAL, J. FREDERICK GRASSLE they re even 
clusions of that report. For example, he Woods Hole Oceanographic Institution, compares the estimated annual biosyn- Woods Hole, Massachusetts 02543 

more thetic production of hydrocarbons with 

distinct annual inputs of petroleum hydrocar- References bons. However, he fails to point out that 1. Ocean Affairs Board, Petroleum in the Marine Environment (National Academy of Sciences, 
there are important compositional differ- washington, D.C., 1975). 
ences between petroleum hydrocarbons 
and biosynthesized hydrocarbons: many 

- ,,':.  of the toxic components of petroleum are 
- not biosynthesized to an appreciable ex- Interference with Radio Astronomy 

tent, if at all. 
When describing processes dissipating The plight of optical astronomers who 

- oil, Abelson states that substances with a have been forced by city lights to retreat 
molecular weight less than 300 are "vol- to remote, uninhabited areas is well un- 
atilized quickly." How quickly? We ana- derstood. Until recently it appeared that 
lyzed samples of surface oil on 27 De- radio astronomers could also avoid most 

Thin Layer Isoelectric Focusing cember 1976 (R.V. Oceanus Cruise 20), man-made interference by locating their 
(TLIEF) is a new separation technique 7 miles east of the Argo Merchant observatories away from populated re- 
offering numerous advantages over wreck, and found that 18 percent of the gions. The advent of artificial satellites 
conventional soelectric focusing wet weight of the tar was the "aromatic" has meant that no region on earth is free 
These Include simultaneous fraction. Major components of this frac- from transmissions in the very high fre- 
separation of multiple samples with 
outstanding resolution, accurate and tion were C5 and C2 alkylated naphtha- quency, ultrahigh frequency, and micro- 
simple pH determinations, and lenes with molecular weights of 142 and wave bands which, a few years ago, 
distinct evaluation by paper print 156, respectively. These compounds were almost entirely devoid of inter- 
technique have been shown to be toxic to some fering signals at sites that had been care- 

Using a Desaga/Brinkrnann TLE marine organisms and to cause shifts in fully chosen for radio astronomical ob- 
Double Chamber offers the added the species composition of phytoplank- servatories. 
advantage that plates as large as 
20x40cm can be utilized, and separa- ton at concentrations of 100 parts per Recognizing the importance of radio 
tions can be run in the 20cm or 40cm billion in controlled experimental ecosys- astronomy, the International Telecom- 
direction. (The longer length permits tems. Whether they did in the case of the munications Union (ITU) has allocated 
separations even more distinct!) The Argo Merchant spill is at present un- specific bands for radio astronomy. In 
Chamber also accepts.two.plates. known and may never be known. addition, because of the detrimental 
2Ox2Ocm, four plates 2OxIOcm,.and.u.p Abelson discusses mechanisms by effect of space transmissions, radio as- 
to eight plates 2Ox5cm. M.ultip.e. 
soparations may be run simultaneously which tar balls are removed from surface tronomers are continuing their efforts to 
using.various carrier materials and/Dr waters-including sinking as a result of have bands adjacent to the radio astrono- 
buffer systems. increasing density by various means and my bands allocated to terrestrial services 

The unique Desaga Chamber because of incorporation into zooplank- only. The 1400- to 1427-Mhz band at the 
comes with plastic insulated aluminum 
cooling block, four independent, ton fecal pellets. That discussion has a hydrogen line which has been allocated 
removable electrode troughs with disturbing ring of the "out of sight, out of exclusively to radio astronomy is of 
platinum electrodes, gas-purging port, mind" philosophy regarding pollution. course of particular importance. The an- 
and a transparent cover equipped.with Although sunken tar is out of sight it is ticipated value of this allocation has been 
four safety switches. (Us.e of a.fully- not mysteriously lost from the ecosys- increased by the absence of assignments 
stabilized power supply is recom.tem. Some may be deposited to sedi- in adjacent bands to services using trans- 
mended). For informative literature, 
write: Desaga Division, Brinkmann meats, where it may be eaten by benthic mitters in space. 
Instruments, Cantiague Road, animals and introduced into the food We must report a case of noncon- 
Westbury, N.Y. 11590 web. In the George's Bank area the sedi- formance with this international alloca- 

ments, as a whole, are an integral part of tion. At our observatory near Penticton, 
Desaga.I. the benthic ecosystem supporting one of British Columbia, Canada, a spectro- 

U the world's richest fisheries. There is scopic rotation synthesis telescope has Drinicntann adequate evidence to demonstrate a been operating successfully for several 
need for concern should toxic com- years, mapping supernova remnants, ex- 

Circle No. 5 on Reoders' Service Cord ponents of the oil become incorporated ternal galaxies, x-ray sources, and other 
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astronomical objects using the protected 
band 1400 to 1427 Mhz. In May 1976, we 
began receiving strong interfering signals - N E W every day. Their characteristics clearly indicated that they originated in an orbit- 

ing satellite in contravention of the ITU -. 

Table of Radio Allocations (1). The trans- 
required frequencies, which peak at 1427.23, 

missions occur simultaneously at three 

1427.43, and 1427.63 Mhz. The signals reading are so powerful that they are received in the sidelobes of our antennas regardless 

of where the antennas are pointing. 
We wish to draw to the attention of for Clinical Chemists our colleagues at observatories in other 

from Waters Associates countries the existence of these inter- 
fering signals and warn them of possible 
deleterious effects on observations. We 

Monitor Theophyiline have been unable to ascertain officially 
in Adults, children, and Neonates the national administration responsible 

for these internationally nonconforming 
 * 8 page brochure de- transmissions, but we appeal to all our 

scrihes theophylline as colleagues to urge their own authorities 
a hronchodilator, its ef- to restrict space transmissions to fre- 
fective and toxic con- 
centration ranges, van- quencies sanctioned by the International Did  ous assay methods, Table of Allocations. 
and the advantages of EDWARD ARGYLE know the 
LC as a monitor of con- CARMAN H. CosTAIN UAN 
centration. PETER B. DEWDNEY, JOHN A. GALT 

Circle No. 83 on Reoders' Service Cord THOMAS ROBERT ROGER 
Dominion LANDEcKER, new I SCO 

Radio Astrophysical 

Drugs and Their Metabolites ObservatorY, Herzherg Institute of abso ra nce 
in Biological Fluids Astrophysics,Penticton, 

British Columbia, Canada V2A 6K3 monitor for 2 page discussion of * three types of drugs, Ret'erencesandNotes 
their separation and $995 is 
quantitation in serum, t. Radio Regulations Resolutions and Recommen- 

- : plasma, or urine. (General Secretariat of the International bett A m an 
Union, Geneva, i976). Ar- 

ticle 3, Section 1, reads: "The Members and 
Associate Members of the Union agree that in flf 
pable of causing bar ul interference to the 
assigning frequencies to stations which are ca- 
services rendered by the stations of another 

Circle No. 84 on Reoders' Service Cord country, such assignments are to be made in else's for accordance wsth the Table of Frequency Alloca- 
tions and other provisions of the Regulations" 

High-Performance $1500? 

(emphasis added). 
Liquid Chromatographs 

 8 pg. illustrated bro- AComingRattle? 
W chore gives complete It's true. And it's 

description of Waters Anyone who would like a preview of as as many ina+r.I 
High-Performance Lig- good 
uid Chromatog raphs for the coming battle between the old guard ments selling for a lot 
all modes of liquid of scientists who identify with Big Sci- more. Check the specs 
chromatography. ence agencies (ABC, ERDA, NRC, on our new Model 226 - 

NASA, NAS, and so forth) and the new send for your ISCO 
breed of scientists who identify with the 

Circle No. 85 on Reoders' Service Cord public that feels threatened by the tech- catalog now. 
nology of Big Science can read all about 
it for the price of postage ($0.50 in the 

free from United States). The Proceedings of a 
Congressional Seminar on Low-Level 
Ionizing Radiation has just been pub- 

- lished. This seminar has many of the I SCKJ 
VVM I   features of an adversary science hearing. ASSOCIATES For instance, there were accusations IS 

that radiation in the vicinity of 1 rad is a Box 5347 
201 Maple Street, Mllford, Ma 01757 serious hazard, a total denial of this accu- Lincoln, Nebraska 68505 

Telephone (617) 478-2000 sation, cross-examination of sorts, atran- Phone (402) 464-0231 
The Liquid Chromatography People script of testimony, and a public au- Circle No. 96 on Readers' Service Oard 
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dience. In this open public hearing, the which may or may not become epidemic. 
tactics of infighting that are so effective Bvidence of increased risk to Guillain- 
in closed professional groups did not Barr syndrome has curbed the swine flu 
work very well. The old guard came off vaccination program. I shall focus on the 
rather badly. other major event which discouraged 

This was also a clash between scien- early public acceptance of the program, 
tists who had found evidence of serious namely, the three sudden deaths follow- 
hazards in their studies of humans ex- ing swine flu inoculations in Pittsburgh. 
posed to nuclear or diagnostic radiation Philip M. Boffey's article (News and 
and scientists who denied these hazards Comment, 5 Nov. 1976, p. 590) gives 
on the basis of traditional theoretical cal- many interesting medical details per- 
culations, animal studies, and the usual tinent to deciding whether the three 
"put-downs" of human data. However, deaths following swine flu vaccination in 

- ., -. at this meeting the scientists who deal Pittsburgh were coincidental. Probabilis- 
directly with human data and human tic arguments show that, although the 
problems were in no mood to give physi- chances of three or more deaths in any 
cal scientists pride of place. They argued one clinic on a single day are minute, the 
that in public health issues it was human chance that some clinic would experi- 
data that mattered. The concerned citi- ence three or more deaths on some day 
zens in the audience clearly accepted during the first week of the inoculation 
this argument and rejected the claim of program is appreciable and could easily 
the old guard that it spoke in the name be as high as 10 percent, even if the 
of science." This seminar may well be vaccine is perfectly safe. This line of 
the beginning of an increasingly bitter reasoning is pertinent, since if any clinic 
schism in the sciences. experienced three or more deaths on 

In the past, the old guard has con- some day early in the vaccination pro- 
trolled the organizational machinery of gram, it is likely that this event would 
science. They have often used this clout come to public attention and adversely 
to block publication, honors, grants, and affect public acceptance of the program. 
other benefits for public-interest scien- Suppose  patients with the average 
tists who have spoken out against radia- death rate cr visit clinic i on day] of the 
tion or other technologies pushed by Big program. Then the expected number of 
Science. The struggle is no longer so deaths for that clinic and day is 
one-sided because the public is fed up X0 = n0cc, and the probability of two or 

This new MICROTRACETM analyzer with being the guinea pigs for Big Sci- fewer deaths, p0' is, from the Poisson 
can excite the entire volume of a speci- ence technologies. The scientists who probability law 
men with an X-ray beam - revealing have long opposed the abuses of tech- 
far more elements than conventional nology are beginning to get the political p0 (1 +  ? X20/2)exp(-X1) 
electron-beam excitation. 1 

Attached to your SEM, the analyzer csout to retaliate in kind. An all-out assuming that each individual has a 
uses X-ray excitation in the BULK Mode. battle between the old guard and the new small, statistically independent chance 
It can be switched by pushbutton to the breed could bring back the good old days of dying each day. The probability that 
MICRO Mode, which uses conventional of the 1930's, when there was very little all clinics experience two or fewer 
electron excitation for micro and sur- federal support for any science. deaths on all seven days of the initial 
face analysis. 

Spectrum A above was obtained by None of the house organs of Big Sci- week of inoculations is the product 
MICRO Mode electron excitation. ence have reported this important semi- 7 

Spectrum B, obtained by BULK Mode nar, but any reader who would like to H H ' 
X-ray excitation, reveals six more ele- read the handwriting on the wall can get 
ments: Cr, Ni, Pb, Bi, Rb and Sr. a transcript by writing to the House Bnvi- where m is the total numbers of clinics, 

BULK Mode X-ray excitation gives you ronmental Study Conference, House An- and the probability that some clinic expe- 
far lower Bremsstrahlung background 
radiation. Higher sensitivity. Ability to nex Building No. 2, Washington, D.C., riences three or more deaths on some 
detect subsurface elements. No need for Attention: Sarah Glazer. The moral is day during this week is 1 minus this 
a conductive coating. No specimen clear: If science does not support the product. 
damage from high beam currents. 

Diameter of the X-ray beam is 1 mm public, the public will not support sci- To use these formulas we must know 
to 6mm. This patented MICROTRACE ence. the numbers of people who visit each 
analyzer costs about $1400 more than IRWIN D. J. BRoss clinic each day and their average death 
analyzers without BULK Mode. A little 109 Maynard Drive, rate. Suppose m = 100 clinics each care 
extra money buys you a lot more ana- Eggertsville, New York 14226 for  = 1000 people each day,and that 
lytical power. the average death rate is cr = 10 deaths 

For all the details contact Nuclear 
Semiconductor Division, United Scien- per 100,000 patients per day. This is 
tific Corporation, 1400 Stierlin Road, approximately the death rate for all U.S. 
P.O. Box 1389, Mt. View, Calif. 94042. Mass Vaccination: Probability of people aged 65 to 75 (1). The probability 
Phone (415) 969-4646. Three Sudden Deaths of fewer than three deaths in one such 

 UNITED clinic is 

SCIENTIFIC Recent events dramatize how hard it is gauge the risks and benefits of a large- (1 + 0.1 + 0.005)exp(-0.1) = 

NUCLEAR SEMICONDUCTOR DIVISION scale vaccination program for a disease 0.99985 = 
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and the probability of three or more fully investigated to rule out avoidable sponding average death rates were not 
deaths in one such clinic on a given day accidents. On the other hand, these cal- used. The main uncertainty in estimating 
is only 1 - p0 = 0.00015. However, the culations show that the probability that average death rates is that those who go 
probability of three or more deaths on some clinic would have three or more to clinics for vaccination may be appre- 
some day in some clinic during the first deaths on some day during the first week ciably healthier than the general U.S. 
week is could easily approach 10 percent, even if population, since very ill patients are 

7 ee vaccination has no effect on mortality. If unlikely to be vaccinated. However, be- 
1 - 14 II Pu some of the victims saw others collapse, cause the vaccination program enlisted 

as is suggested in Boffey's article, the sick and elderly patients, one can only 
1 (0.99985)71111 0.103 chances of having three or more deaths speculate what average death rate is ap- 

Thus, the chance of three or more in some clinic are probably enhanced. propriate. The following table gives the 
deaths in a single clinic on a single day Of course the preceding calculations probability of three or more deaths in 
are remote (about 1 in 10,000). There- are hypothetical, as the numbers of some clinic on some day during the first 
fore, each such episode should be care- patients seen at each clinic and corre- week assuming n1 1000 and various 

numbers of clinics and average death 
rates, cr0 (deaths per 10 people per day). 

Clinics (in) 

50 100 300 

15 .16 .30 .65 
 10 .05 .10 .28 

ailaroundf ze ryin 5 .01 .01 .04 

facili in st 22" 2 .00 .00 .00 JU Clearly the death rate is a dominant van- 

- , able. For this reason it seems worthwhile 
- - to conduct special studies during several 

BULK. BATCH. MANIFOLD PROCESSING AND BUILT IN SHELLER v vaccination programs to determine age- 
The new VirTis 3 liter bench top gives you all - , specific death rates for those who ac- 

the options. Up to 36 port manifold for ampules , - tually come to clinics for vaccinations. 
and flasks. 3-shelf heated bulk dryer. A clear lucite - In this way one could obtain more re- 
chamber with internal stoppering for serum bottles liable estimates of the expected numbers 
from 5 to 125m1. Nitrogen backfill. Even tissue of deaths and the probability of observ- 
fixation and embedding. - ing three or more deaths in some clinic, 

It's complete with direct reading thermocouple assuming vaccination is entirely safe. 
vacuum gauge and precise thermister temperature MITCHELL GAIL 

indicator. The stainless steel condenser pulls down - Biometry Branch, National Cancer 
to -500C in just 5 minutes, and you can observe Institute, Bethesda, Maryland 20014 
ice build-up through the clear lucite trap top. A References 

built in shell freezer rounds out the -, 1. U.S. Life Tables.- 1969-71 [Department of 

system and puts everything , Health, Education, and welfare Publ. No. 
(HRA) 75-1150, National Center for Health Sta- 

you need in a compact  tistics, Rockville, Md., 1975)], vol. 1, No. i, p. 
7. 

+ , - - Alleviating Confusion 

In the recent Research News article 
"Sexual dimorphism and mating sys- 

_ tems: How did they evolve?" (28 Jan., p. 
382), some work on sexual dimorphism 
in bats is described. This research is 
wrongly credited to Philip Meyers at the 
University of Michigan; his interest in 
sexual dimorphism is limited to Homo 

  sapiens. The person to whom credit be- 
longs is Philip Myers of the University of 
Michigan. We hope this letter alleviates 
confusion. 

PHILIP A. MEYERS 

Department of Atmospheric and 
8004318232.914 255 5000 Oceanic Science, Universty of 
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382), some work on sexual dimorphism 
in bats is described. This research is 
wrongly credited to Philip Meyers at the 
University of Michigan; his interest in 
sexual dimorphism is limited to Homo 

  sapiens. The person to whom credit be- 
longs is Philip Myers of the University of 
Michigan. We hope this letter alleviates 
confusion. 
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AMERICAN ASSOCIATION FOR Science: Too Much Accountability 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the pre- The National Science Board last year reported that the support of basic 

sentation and discussion of important issues related to research in constant dollars declined by 13 percent between 1968 and 1974 
the advancement of science, including the presentation 
of minority or conflicting points of view, rather than by and that the expenditure per active scientist was down a sharp 30 percent 
publishing only material on which a consensus has been over the same period. 
reached. Accordingly, all articles published in Science- The dwindling support of research, however, is compounded by an even 
including editorials, news and comment, and book re- 
views-are signed and reflect the individual views of the more serious problem-the increasing control of research by legislation and 
authors and not official points of view adopted by the 
AAAS or the institutions with which the authors are affli- regulation. No scientist questions a reasonable need to define goals and to 
iated. account for the expenditure of public funds. But it seems legitimate to ask 

Editorial Board whether science today is not suffering from unreasonable and unproductive 
1977 strictures that affect both the quality and the quantity of research. 

WARD GooDENoUGH DONALD KENNEDY Legislative constraints include the unprecedented move last April by the 
CLIFFORD GROBSTEIN NEAL E. MILLER 
H. S. GUTOWSKY RAYMOND H. THOMPSON House of Representatives in voting to shut off funds for a National Science 
N. BRUCE HANNAY 

Foundation grant proposal. This action was led by a powerful congressman 
1978 

RICHARD E. BALZHISER FRANK W. PUTNAM who believed that the proposal was scientifically unsound and morally 
JAMES F. CROW MAXINE SINGER unacceptable. Yet this research proposal had been judged meritorious by 
HANS LANDSBERG PAUL E. WAGGONER 
EDWARD NEY F. CARL WILLENBRoCK scientific peers after considerable study, had been endorsed by a top- 

ranking government advisory committee, and had been subjected to search- 
Editorial Staff ing inquiries by senior government officials. 

Editor 
PHILIP H. ABELSON At the grass-roots level, it is the regulations that directly affect the pursuit 

Publisher Business Manager of research. The actual conduct of a research program has become so 
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Lab Automation in Pharmaceutical 
Manufacturing-Whitehall Laboratories 

Analog Modules connect five Techn icon AutoAnalyzers chromatograph with automatic sampler 
to the 3354 Lab Automation System. provides high capacity analytical system. 

Manufacturers of prescription and A very active LAB BASIC program method verification work and some 
non-prescription drugs have exception- development project is carried out at long term stability studies on the sys- 
ally difficult analytical problems to the Elkhart location, under the direc- tem too. Right now we have the corn- 
solve. Because their products are used tion of Charles Meyer, Quality Control puter filled with programs for our 
either in or on the human body quality Manager, and Dr. John Murphy, Chief Technicon AutoAnalyzers but the disc 
control throughout the manufacturing Chemist. According to Dr. Murphy, will remove that limitation and the 
process must be very stringent, and the "The 3354 has become essential to us continued on following page 
number of samples passing through the and we're finding more uses every day. 
control laboratories is high. The corn- We even use it to print product release N - -, 

bination of sample volume and the sticker labels. Most of the present pro- iK!it].  - - - ,- 

need for careful record keeping and gramming effort is in statistical routines N; NiiiifllN}IiIi// - N . .  - 

thorough procedure validation places we need for process control. The mul- 
Yoiurne 7' . .4ufr/1x. a heavy data reduction load on the lab- tiple terminal direct access design is a NN -,  - .N,-.i- oratory staff. great help because I can work on a new 
U Lab Automation in the Whitehall Laboratories, a division program as though this was my own 

of the American Home Products Cor- individual computer, and yet it's han- Drug industry 
poration and a major manufacturer of dling about 15 laboratory instruments * Fully Automatic L Sampler 
non-prescription drugs (Dristan, Ana- at the same time." * 1 ,4-Benzodiazepine Analysis 
ci Primatene, etc.), installed Hewlett- Dr. Robert Blank, assistant vice * Analyzing Anticonvulsant Drugs 
Packard 3352 Lab Data Systems at president of Whitehall and director of * See Us at FASEB 
both the Hammonton, New Jersey, research and development at Ham- 
and Elkhart, Indiana, locations. In mid- monton, says, "We're pleased with the * Quantitative GO/MS 
1976 the Elkhart installation was ex- system and plan to go to the 3354 this * Theophylline by LO 
panded to a disc-based 3354 Lab year. It isn't just the volume of labora- * GO/MS Bibliography 
Automation System. tory work; I want to get all of the 



Continued from preceding page 
people at Elkhart will help us with the could keep up with hand calculations. studies. We have to do this on every 
special programming we'll need." We use LAB BASIC programs devel- procedure we use and they are very 

Gerry Bryan is Quality Assurance oped at Elkhart for all the AutoAnaly- time consuming." 
Supervisor at Hammonton and head zers now." This is one user's experience using 
of the AutoAnalyzer laboratory. He Dr. Atul Shah is section head for Hewlett-Packard 3350 Series Systems 
says, "We used to spend a lot of time analytical research and development at in drug manufacture. We maintain pro- 
measuring charts and calculating Hammonton. Dr. Shah says, "I like the gram libraries that extend system utility 
answers. Now we can spend much immediate availability of reports. We including statistics RIA (radiotmmu 
more time on sample preparation and can detect a suspicious result at once noassay) and AutoAnalyzer programs 
setting up the analyzers. Some of them and run the sample again to check it. Further information can be obtained 
are running 18 or 20 samples an hour, But I am definitely looking forward by checking Data Systems on the Reply 
16 hours day, and I don't think we to the larger system for our validation Card. 

) Analysisofl4. 
.iy - .\\/>Q Benzod lazepines 

-i iL($') With a Nitrogen- 
Phosphorus Detector 
Sensitive analytical procedures have 
been reported for the analysis of ben- 
zodiazepines using an electron capture 
(BC) detector. In most cases these same 
methods may be used with a nitrogen- 
phosphorus (N-P) detector. 

Ultimate sensitivity (minimum de- 
tectable level) is somewhat better with 
the BC detector, but at therapeutic 1ev- 
els the results with the two detection 
systems are comparable. The figure is 

comparison of N-P and BC results 
using plasma samples spiked with 

nazepam (5 to 75 tg/l). The cor- 
V; relation coefficient is 0.996. 

The N-P detector has a clear advan- 
tage over the BC detector when deal- 
ing with 7-nitrobenzodiazepines. The 
7-nitro group often metabolizes to 7- 
amino, and these metabolites respond 
poorly to BC detection. The N-P de- 
tector has comparable response to the 

 nitro and amino structures so that the 
 7-amino metabolites, many not pre- 

viously reported, may be analyzed 
with sensitivity similar to the parent 
compounds. 

We have just published an Applica- 
Many biochemistry studies require the capped vials are loaded into a 60 P05k tion Note describing this and other bio- 
analysis of large numbers of samples tion link belt. Injection volume (10 to medical uses of the N-P detector. 
by liquid chromatography. Automatic 200 microliters) is set with the mi- 
sampling and injection would seem to crometer head. Runs per sample and Check Nitrogen-Phosphorus Detector on the Reply Card for your copy. _ be a necessity, except that existing the number of the last sample are _ 

automatic samplers for LC consume a entered on the chromatograph key- CiIREISTiSN  IETECTISI SiSTEMi CLSNIZEPSM IN PLuMS 

considerable volume of a scarce sample board. From this point on the system io 

just to flush and fill the lines, loops and operates unattended, producing chro 70 

other parts of the injector mechanism. matograms and analytical reports, each so 

The new sampler shown here will auto- with a printed sample bottle number I 
matically inject up to 60 samples with until all analyses are completed All I 

up to 9 replicates if desired and con- of the sample withdrawn from the vial 
sume only the amount of sample it ac- is actually injected; none of it is wasted 30 

(J 20 tually injects, in flushing. 
The new LC sampler for use with The sample handling capability is 

HP Models 1082A and 1084A Liquid easily added to existing Variable Vol- 20 20 30 40 50 00 70 00 

Chromatographs is similar to the ume Injectors to convert them to com- c,,c,ni,,0oSl5O/jlbON,tSoseS-PhSnhSSS0etectoS 

Variable Volume Injector used on those pletely automatic LC samplers. For Nitrogen-phosphorus and electron cap- 
instruments but with an added sample further information please check LC ture results are essentially equivalent in 
handling assembly. The samples in Sampler on the Reply Card. the therapeutic range. 



The figures illustrate the sensitivity 
enhancement of the N-P detector 

A Rapid Analytical Procedure toward the compounds of interest and 
the simultaneous suppression of inter- for Antiepileptic Drugs 
fering non-nitrogen compounds. For 
additional information on the uses of 
this detector in therapeutic monitoring, 

Analysis of drugs in serum and other sitivity of the N-P detector to nitrogen- including details of the short workup 
body fluids often requires elaborate containing compounds the sample size procedure, please check Nitrogen- 
and lengthy sample workup to elimi- requirement is reduced from 1 ml to Phosphorus Detector on the Reply 
nate interferences due to normal (non- 50 1 of serum, a great advantage in Card. 
drug) sample constituents. Such pro- pediatric situations. 
cedures are undesirable both from the I>, - >1 

time required to process the sample NTTDP4DSTTDRUT rCAMsiooioATiON  

RTiiiIET TARGET and the additional opportunities for DETECTOR DETECTOR i I; .;>-> 1  
inaccuracy introduced by each proc- TETENIJATIOT1 4 i. ATTEiiI5TIONE4  K 

tector which is insensitive to the inter- I I I>I'  
I H 1L( >J( fering materials can greatly simplify i '\ .1-K 

the workup required. I 1 
In the analysis of phenobarbital, ' I 

primidone and phenytoin in plasma, I Hewlett Packard will have a major 1 i exhibit at the FASEB meeting in 
using a nitrogen-phosphorus (N-P) de- Chicago's McCormick Place, begin- 
tector rather than a flame ionization V  ning on April 4. Gas and liquid 

HI detector permits reduction of the anal- JIJ  chromatographs (including the new ysis time from about 2 hours to ap- - . LC sampler), GC/mass spectrometers, 
proximately 20 minutes, including the lab automaton systems and laboratory 
10 minute cbromatographic run. Three -,  recorders will be on display. Factory 
extractions, one centrifugation and one Nitrogen-phosphorus detector suppres- representatives will be on hand to 
evaporation step can be eliminated. In ses interfering compounds while giving enhanced response to antiepileptic answer any questions, Please come 
addition, because of the enhanced sen- drugs see us, 

1 -- .-.- -  - II 

I;v <2Hi  

!LI\ 11>4 i \1K IjIK Ib iK 4 // JjI Jf .fl . \x/ 1\7 I I iJ'1 UI\ JIj 4 these compounds readily lose a methyl 
group attached to the silicon atom upon 

>i> (K>fj>qif{jf>j{j ijir IJ\JItVp)f> ilIl J>I4 fj ionization in the mass spectrometer. 
- K>) P HiJ.j PYJif4ilL&kndii f.1tlUii fit Qtr KWH hIt IVVU/IVIIKIY This gives rise to ions at m/e 315 and 

318 that can be used in the SIM ex- 
There is considerable interest in blood tect and quantitate low levels of bio- periments. 
levels of /3-hydroxy myristic acid as it logically important compounds Se- An HP 598 IA GC/MS with data 
relates to gram negative septicemia lected Ion Monitoring (SIM) has now system was appropriately calibrated to 
Apparently a low level of the com- become an important aspect of insure that the signal intensity meas- 
pound occurs normally in blood, but GC/ MS. SIM involves rapid, sequen- urements were taken at the apex of 
becomes elevated with the onset of this tial monitoring of one or more ions each mass peak. Three different levels 
disease. Thus, the analysis of blood rather than scanning over a continuous of the compound were run, each with 
levels is a possible diagnostic tech- mass range. The spectrometer usually the same amount of trideuterated in- 
nique. The work outlined here was dwells on each ion monitored for about ternal standard (D3) added (DO refers 
done using GC/ MS on standard sam- 50 to 500 milliseconds. to the "unknown"). An example of one 
ples in an effort to establish feasibility The acid was derivatized to produce of these analyses is shown in Figure 1. 
of quantitatively measuring the acid at the trimethylsilyl ether of /3-hydroxy Using the data system, the back- 
low picogram levels, methyl myristate, and the trideutero ground was quickly removed, m/e 

GC/ MS is a sensitive and selective analog was used as the internal stand- 315.2 renormalized, the baseline drawn 
technique that can be used to both de- ard. As is characteristic of TMS ethers, with the CRT cursors, and the areas 

G C . C 

GE CTCCCTGC GET I C -, - G G calculated. 
C- G CT . C I The results of these several levels, 

FTC 
C C appropriately corrected for solvent and 

reagent blanks, are shown in the data- 
I  - system-generated calibration curve 

.- (Figure 2). It can be seen that there is 
CCV satisfactory linearity down to the min- 

imum detectable level of 3 picograms 
of 13-hydroxy myristic acid. 

________ Applications information about the 
22221 2 CCII I II- I ad of 

GA GAG TAG vantages GC/ MS for 2 TOCACTACT ing and quantitating biological corn- 
Figure 1: SIM chromatograms of m/e 315 Figure 2: Plot of area counts versus levels - unds is yours for the asking. Simply 
and rnle 318 measured in deuterste stand- of mle 315.2 measured showing ilnearilylo 
ards. Areas were quickly calculated using low detectable levels of lIf-hydroxy myri stic I check GC/Mass on the 
data syslemBAS!Cprogram j acid. Spectrometer __ ... - -- Reply Card. 
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Theophylline is widely used as a A calibration curve was constructed plasma spiked with theophylline, 
bronchodilator in the treatment of using synthetic (non plasma) mix theobromine and caffeine are shown 
asthma with the desired plasma con tures Linearity is satisfactory over the in Figures 3 and 4. Note the small 
centration in the 10 to 20 mg per entire calibration range of 1 to 100 mg peak at 2 32 minutes in the blank; 
liter range. Serum and plasma theo- per liter (Figure 2). this appears as an unresolved shoulder 
phylline levels have been measured on the theophylline peak and must be 
by gas and liquid chromatography Figure 2: taken into consideration. 
and by spectrophotometric methods. a.eos There is adequate resolution be- 
We believe that liquid chromatography I eoooa tween the theophylline and caffeine 
is the method of choice since it re- 1 peaks for insertion of an internal saQos quires no derivatization (as does gas  40,OiO standard (usually 13-hydroxypropyl 
chromatography) and easily discrimi- I . theophylline) if this is desired. In 
nates between theopyhlline and caf-  the present study an internal stand- 
feine, theobromine and other xanthine 2e.oeo ard was not used since the Variable 
compounds which may be present. Volume Injector of the 1084A Liquid 10,000 ______________________ 

The analyses shown here were per- Chromatograph gives highly repro- 
formed by reversed phase liquid 5 ii 20 30Th pIi  8O0 100 ducible injection sizes. Precision 
chromatography with a 90:10 buffered checks on plasmas spiked with theo- 
(pH 4) aqueous! acetonitrile mobile Plasma samples were treated with phylline, theobromine and caffeine 
phase. The relatively high flow rate trichloracetic acid to precipitate pro- yielded coefficients of variation of 
of 4 ml per minute produced a com- tein and 20 Ad of the supernatant in- 0.57% and 0.12% at the 8 and 21 mg 
plete analysis, including caffeine, in jected. This method is preferred over per liter levels respectively. 

For more detail and a discussion of less than five minutes. Recycling of direct injection of untreated plasma several variations of this procedure 
the mobile phase appears to be prac- or serum since little time is required 
tical, eliminating solvent cost as a and deterioration of the column is please check Theophylline Assay on 
practical deterrent. avoided. A typical plasma blank and the Reply Card. NH 

The fixed wavelength 254 nm UV 
detector of the HP 1084A liquid Figure 3: . . 
chromatograph yielded adequate sen- 
sitivity at the I mg per liter level with i New GC/MS 
very low baseline noise (Figure 1). DCC ATA  IA Bibliography Lists 
IJse of a variable wavelength detec- 1 C Recent Studies 
tor at AERIBX was considered unneces- 
be since any increased response would CAGA Covering Variety of accompanied by a considerably I -. higher noise level. I blank shows intertering peak at GC/IVIS  

2.32 minutes. Sensitivity 016 AU per 5 cm  

We are pleased to offer a bibliography 
Figure 1: of references to GC/ MS studies re- 

Figure 4: ported recently in various journals. 
-i Grouped according to application (Bi- 

I s-CT GA GTEAC GCCbAG, Environmental, 
slcnl Organic 

' I A A Chemicals, Pesticides, etc.) they illus- 
trate the variety of studies in which the 

CC GC/ MS technique has become a val- 
uable analytical tool. 

Peak at 2.17 minutes is theophyiline at 1 Plasma spiked With theophylline, theobro- To obtain your free copy, check 
mg per liter. Sensitivity is .004 AU per 5 cm. mine and catteine at .016 AU per 5 cm. GC/MS Bibliography on the Reply 

- Card. 
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"Technological schizophrenia: problems Colloquium on 
of evaluating novel nutrient sources"; 
(speaker to be announced), "Special 
problems of protein"; 1-1. Dymsza, "Spe- 
cial problems of energy"; J. Van- Research & 
derveen, "Paradox of regulation: nutri- 
ent or additive." Toxicology round Develo 
table: Subject to be announced (A. pmen 
Forbes, chairman). Environmentally in- the 
duced peripheral neuropathies (C. J. Ter- Ifl 
haar, chairman): P. Spencer, 'Current 
approaches to toxic neuropathies." Federal udget 

4 Au gust. Nutrition as a modifier of 
the toxic response (P. Newberne, chair- June 15-16, 1977 
man): T. C. Campbell, "Nutrition and 
the metabolism of xenobiotic com- 
pounds"; A. Alvares, "Interaction be- The second annual AAAS re- 
tween nutritional factors and drug bio- port on research and development 
transformation in man." oxi ology in the federal budget, to be com- 

Robert S. Ridgely round table: (The influence of dietary pleted in May 1977, will be the 
Illustrated by 

John A. Gwynne, Jr. factors in the design of safety evaluation subject of an 
A comprehensive field guide and studies) (D. Hood, chairwoman). Fat, 
authoritative checklist of Panama's av- fact, fancy, folklore (M. Gallo, chair- AAAS 
if auna with magnificent4-colorillustra- man): T. King, "Folklore toxicology"; Science & Public Policy 
tions almost 650 species. "A p. Newberne, "Toxicological signifi Colloquium depicting Washington, D.C. 
valuable volume that serious bird cance of overfeeding." 
watchers concerned with neotropical 5 August. Newer aspects of benzene June 15 and 16, 1977 
birds can hardly do without." 
-S. Dillon Ripley, Smithsonian toxicology (R. Weir, chairman): B. Gold- 
$15.00 stein, "Inhalation toxicity of beozene"; The R&D budget analysis project, 

R. Snyder, "Benzene metabolism and sponsored by the AAAS Committee 
benzene-induced bone marrow disease." on Science & Public Policy and initi- 

ated on a trial basis in 1976, resulted 
________________________________ in Willis H. Shapley's well-received 

Adaptive Radiation and the Transport Phenemena in Lipid Bilayer book Research and Development in 
Social Behavior, and Bielegical Membranes the Federal Budget: FY 1977, and Evolution of lively colloquium attended by nearly 

Languages, and Intelligence 200 AAAS members and government 
Martin Moynihan Tilton School officials.* The June 15-16, 1977, col- 

Emphasizing natural history, behav- Stuart McLaughlin, chairman; Paul loquium will again offer a forum for 
or, and ecology, this is the first con- Mueller, vice chairman. constructive discussion with officials 
cise book to provide serious coverage 22 August. Channels in biological of the Executive and Legislative 
of the New world monkeys. The most 
complete and satisfactory study yet to membranes (C. Stevens, chairman): B. branches and an opportunity to ex- 
be produced. Well illustrated by the Neher, F. Conti, C. Armstrong, F. Sig- amine the complex relationship of 
author's own drawings." worth. Channels in artificial bilayer mem- R&D to the federal budgeting 
- New Scientist $12.50 branes (G. Ehrenstein, chairman): . process. Willis H. Shapley will again 

be responsible for preparing the R&D 
Hladky, R. Latorre. report, which will be available in 
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chairman): B. Rose and W. Loewen- criteria for federal budget decisions. 
Here is a complete, photographic sur- stein, C. Clausen, J. White. Ener oy cou- For information and reservations, 
vey of Mars and a primer of geological 
data about the planet. The book cam- pling mechanisms (H. Morowitz, chair- please write to 
bines more than 400 photographs man): H. Kaback, P. Dutton, and J. 
from Mariner 9 with maps, diagrams, Nagle. Ms. Catherine Lighthizer 
and skillful analytic commentary. A 
special 8-page supplement includes 25 August. Reconstitution I (L. Hokin, AAAS Division of Public 
photographs from the recent viking chairman): D. Oxender, P. Hinkle, M. Sector Programs 
mission. 81/2x 11". $35.00 Colombini. Molecular motions in mem- 1776 Massachusetts Ave., N.W. 

branes (T. Thompson, hairman): W. Washington, D.C. 20036 
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These Swift research quality mechanism operates automatically 
microscopes have a shorter arm and to prevent damage to finely bal- 
lower profile ... promise (and de- anced gear train. Coarse focusing 
liver) peerless resolution . - . are lock can be pre-set to prevent slide 
easily and quickly interchangeable breakage. Fine focus control op- 
with Swift accessories. These in- erates continuously throughout the 
struments are meticulously designed entire range of magnification. 

- to meet all requirements of medical Even with its many built-in 
- and other advanced biological sci- preventives for excessive wear and 

ence areas. Optics are of particu- tear, and its extraordinary research 
- larly high caliber. Binocular head features, the MiOGO Series is sur- 

is rotatable 3600. Stage is raised prisingly moderate in price. Write 
- and lowered uniformly on precision today for price list with variable 

ball bearings with no lateral options in components, and name 
movement. Patented clutch of nearest dealer for demonstration. 

Look to the 
Swift MIOOO Series for some 

-- great new dimensions 

INSTRUMENTS, INC. 
Scientific lnstrurnen't Division WIFT 
P.O. BOX 562, SAN JOSE, CA 95106 * 408/293.2380 
(MAIN OFFICE: Boston, MA) 

SWIFT AGENCIES are located throughout the U.S. and in most foreign countries. 
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monitor. The Type B monitor, also with 
a 512 x 512 display resolution, presents 
the area in the square outline. There is 
also a Type C monitor that will display 
any area with a 1024 x 1024 display 
resolution. Comtal. Circle 677. 

Dissolved Oxygen Meter 

Type 30 measures dissolved oxygen in 
liquids and air in the range of 0 to 25 
parts per million. It also measures tem- 

Gas Chromatograph-Mass Spectrometer Hand Pump System for Membrane perature between 00 and 500C. Both 
Filtratien scales are displayed on a meter face. 

The LKB 2091 operates with the LKB Type 30 is battery powered but a-c pow- 
213 display-oriented data system, which Antlia provides fast pressure filtration er and rechargeability are available as 
is based on a PDP 11 computer. The of fluids with high viscosity or large con- options. A see-through probe with a 6- 
instrument uses either packed or capil- centrations of particles. Separate 25- and foot cable contains thermistor circuitry 
lary columns with rapid scanning speed. 47-millimeter filter holders are ust.d to that automatically compensates for tem- 
Sensitivity is in the picogram range. accommodate membranes, glass fiber, or perature changes during measurement. 
Data-handling parameters include real- paper filters. Filter media are available in The amount of electrolyte in the probe's 
time as chromatograph plotting, real- pore sizes down to 0.01 micrometer. An- reservoir is visible at all times. Extra 
time interscan plots, automatic multiple tlia applies pressure to fluids by the ac- membranes and solution are provided 
ion detection routines, mass spectral li- tion of two concentric polycarbonate with each meter. Chemtrix. Circle 669. 
brary searches, and a variety of display pumps. An outer cylinder holds up to 50 
scope and printer options. LKB In- milliliters of solution. The inner cylinder 
struments. Circle 665. functions like a conventional hand Literature 

pump. lt exe s up to 75 pounds per 
square inch. Components are stable up to Monitoring Guide for Airhorne Con- 

Automated Peptide Synthesizer 1300C. Schleicher & Schuell. Circle 666. taminants lists recommended sampling 
procedures for over 140 hazardous sub- 

Model 50 is a bench top device for stances. National Environmental In- 
research applications. It automatically Fume Hood struments. Circle 726. - 

performs washes, deblocking, neutral- Irnmunoheads are micron-sized, hy- 
ization, and coupling steps for addition New fume hoods save up to 70 percent drophilic particles with covalently bond- 
of an amino acid to a sequence. Program- of heated or cooled air by drawing make- ed antibodies for immunoassay. They 
ming requires less than 1 minute and up exhaust air from a supplementary out- are the subject of a product bulletin also 
changes may be made at any time. The side source. The hood face design draws devoted to the reagents marketed with 
device requires a pressure source regulat- only 30 percent of needed air from the them. Bio-Rad Laboratories. Circle 730. 
ed to 5 pounds per square inch to effect room. This design draws supplemental Gas Chromatograph describes the GC 
solvent and reagent transfers. Vega-Fox outside air from peripheral air slots 3B instrument and includes design speci- 
Biochemicals. Circle 668. around the face. Velocity is maintained fications and applications. Shimadzu Sci- 

through the face and drafts and turbu- entific Instruments. Circle 671. 
lence are minimized within the hood. A Infrared Spectra of Organosilicon 

Separatory Funnel Shaker self-cleaning feature permits use of the Compounds includes 35-millimeter 
hood with perchloric acid or radioactive slides, an audio cassette, a script, and a 

The Shaker-in-the-Round will ac- materials. Lab Fabricators. Circle 667. booklet of problem spectra. Science Me- 
commodate separatory funnels up to 4- dia. Circle 672. 
liter sizes. Insertion and removal are rap- Turbidimeters is devoted to five in- 
id. Bottles up to the size of gallon jugs Image Display System struments in the DRT series of nephelo- 
may be shaken when secured in an ad- metric models. Fisher Scientific. Circle 
justable V-shaped holder. The angle of The Series 200 system offers digital 673. 
the container is adjustable. The motor refresh image processing with theo- Stopped-Flow Fluorescence and Light 
operates at 120 shakes per minute and retically unlimited spatial resolution. Scattering describes a fluorescence ac- 
the amplitude is adjustable. Kraft Appa- The spatial resolution of a large data cessory for study of fast chemical reac- 
ratus. Circle 670. base can be any array of X by Y picture tions. Durrum Instrument. Circle 674. 

elements with up to 16 bits of intensity Contamination Monitor features the 5- 
Newly offered instrumentation, apparatus, and per picture element. All data may be lOE end-window Geiger-Mueller tube 

laboratory materials of interest to researchers in all 
disciplines in academic, industrial, and government loaded from a source in either row or monitor. Research Products Inter- 
organizations are featured in this space. Emphasis is column configuration. Monitors include national. Circle 675. 
given to purpose, chief characteristics, and avail- 
ability of products and materials. Endorsement by Type A with 512 x 512 display resolution Mining Maps that feature mining dis- 
Science or AAAS is not implied. Additional infor- that presents the entire data base re- tricts and mineral deposits in Colorado 
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