


Whether you want to quantitate the cholesterol in Results: the complete lipoprotein profile" 
HDL only, or the cholesterol in all three lipoprotein (individual cholesterol levels in HDL LDL and VLDL) 
fractions, there is a simple, precise way to do it: the plus total serum cholesterol on three different patient 
Beckman Lipoprotein Profiling System. samples. Or the HDL cholesterol in each of six patient 

You need less than 0.5 ml of plasma or serum. samples. Total analysis time: 3 hours Total technician 
A miniature ultracentrifuge makes the required lipo- time: 45 minutes. 
protein separations in 2? hours An aspirator removes Send for our Lipoprotein Analysis portfolio It has 
the appropriate volume from each tube. You then get a wealth of background information on serum 
a direct digital readout of cholesterol in 20 seconds lipoproteins, including their clinical significance 
per tube with the easy-to-operate Beckman enzymatic Write Beckman Instruments, Inc Spinco Division, 
Cholesterol Analyzer 2. 1117 California Ave., Palo Alto CA 94304 

BECKMAN? 
Circle Mo. 214 an Readers' Service Card 



MORE BIG TALK 
ON 

ECLIPSE 
SYSTEMS. 

First, we brought you General ECLIPSE sys- 
AOS, the most intelligent ... tems. So now you can take 
multiprogramming oper- advantage of the sophisti- 
ating system to be found cation and efficiency of big 
on a small computer. Now computer PL/I without hay- 
we bring you the fastest, ing to buy a big computer. 
largest and most efficient PL/I is just one more reason 
version of PL/I ever im- why Data General is the 
plemented on a minicom- r company that 
puter. And that's not just really talks sense. 
talk. It's available now on . Call (617) 366-8911, Exten- 
all multiprogramming Data sion 4735. Or write. 

I w Data General 
We make computers that make sense 

Data General Corporation, Westboro, MA 01581 (617) 366 8911 Data General (Canada) Ltd Ontano Data General Europe 61 rue de Courcelles, Paris, France, 766.51.78. 

Data General Australia, (03) 82-1361. Data General Ltda Sao Paulo Br ii 543 0138 ? Data General Co ration 1978 ECLIPSE is a registered trademark of the Data General Corporation. 
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an evolutionary line: 

Versatility, high performance 

and reliability make the new 
Sorvall? RC-5B the best-buy 
superspeed centrifuge. 

Multi-rotor enhanced by an Automatic Rate 
versatility Controller that provides controlled acceleration and soft stops. 

An exceptional variety of ____________________________ 
applications is possible with a 5-year refrigeration 
selection of 12 rotors-including 
DuPont's patented Sorvall? verti- system warranty 
cal rotors* in addition to fixed A warranty unmatched in the 
angle, swinging bucket, zonal and field backs up an efficient, reliable 
continuous flow types. refrigeration system. Rotors are 

warranted for 7 years. 

Dramatically 
improved performance Widest selection 

Sorvall? vertical rotors of accessories 
enable the RC-5B to give ultracen- Du Pont offers the widest 
trifuge performance in some den- range of tubes, bottles and adapt- 
sity gradient separations in less ers available from any centrifuge 
time and with larger volumes, manufacturer for superspeed 
Long the established leader for applications. 
pelleting, the RC-5B now provides __________________________ 
improved performance for density Get details on these and 
gradient runs and other demand- 
ing jobs. other features of the new Sorvall? 
_________________________ RC-5B system by writing to 

DuPont Company, Room 36006, 
Automatic Wilmington, DE 19898. 
rate control U.S. Patent 3,998,383 

The performance of Sorvall? 
vertical rotors has been further 

With Sorvall? Centrifuges the spin times are changing. 

Du Pont Instruments UIPLDLD 
Circle No. 205 on Readers' Service Card 
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Science for Listening 
A special sale while the supply lasts 

Cancer 

Why? This most baffling question is asked every day by over 1000 Americans. Cancer is a disease of fear, anxieties, and of the un- 
known. On four hour-long cassettes, science journalists interview 19 leading physicians and cancer researchers. Listen to what the 
experts in medical science know now and the hope that future research holds. The album is accompanied by a 40-page booklet con- 
densing information contained in the series of tape-recorded narratives. Order the entire package or the booklet alone. 

List price: 

Booklet alone: $2.50 

Energy: A Dialogue 

A six-tape album and booklet focus on three major themes: the energy crisis,,what it is and how it got that way; the technological 
options, what they are and how much they will cost; and the interrelationships of cnergy, the environment and politics and how these 
affect our lifestyles and personal finances. 

List price:. k9?55 

Origins 

What is the genesis, life, and death of a star? How was the universe created? What are the origins of our own existence? Four leading 

scientists probe these and other questions in four 50-minute cassettes and accompanying booklet. For the inquisitive mind, for the 
science student, for all those who want to expand their inner view of the infinite reaches of time and space. 

List Price:.9T53500 

The Physical World 

Intended for the professional, The Physical World contains six lectures which explore the 
theory and techniques of scattering methods, the evolution of solid state theory, the vari- 
ous types of nuclear phenomena, as well as questions about how physicists and the lay Order Form 
public can share "the thrill of discovery and the satisfaction of understanding." The ac- 
companying booklet contains reproductions of many of the slides used in the original Plrasesrndlhettlltwittgaltheredtlcrdpricrs 

presentations. Cancer Album- 35.00 

List price: $491?'5i5 rinergy: A Dialogne-53S.OO 

Oriiflns-530.OO 
The Physical world--55s.oo 

_____Speaking of Science (Vol. 1 l1-535.O 

Speaking of Science Speakine of Science (Vol. ltI)-535.OO 

TOTAl. AMOUNT ENClOSED____________ 

AAAS created this series to help you understand the world through science. Conversations 
between well-known scientists and science writers explore pertinent scientific issues, dis- (heck or pnrchase order onsi acconipanY nil 

coveries and topics of research. Designed for listening both at home and in the classroom, orders. 1)0 NOT SENI)CASH. 

each volume contains 12 scintillatIng half-hour conversations certain to spark hours of Name ______________________ 

interesting and informative discussions. 
Address __________________________________ 

A partial listing of the conversations 
Voltime I: Care  Today; the Finite Earth. City 

rice: $39.95 ,,4"U""' Stale lip 

Volume II: The Dilemma of Prisons; New Dimensions in Human Gehetics; Energy Rationing. Mail In: 

List price:r00 fj7 AAAS, D p1. A-i 

15k Massacltusetls Air,. NW 

Volume III: The Science of Violence; Population Policy and Human Development; The Earth's Fire. 'Aashtegl{te, l)C201)(15 

List price:35OO (Please allow 6 Itt 5 weeks for delivery.) 
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A decade of technical innovation 
dedicated to improving both the simplic- 
ity of instrument operation and data 
quality is the main reason. 

... S.. For example, today's Beckman LS 
counters feature microprocessor control 
centers that blend true one-button oper- 
ation for workhorse throughput, with 
on-line data reduction capability for a 
multiplicity of independent users. 

Other design improvements, though 
less dramatic than full microprocessor 
control, have significantly advanced the 
state of the art. Automatic quench com- 
pensation. Quench monitoring by H  
technique. Random coincidence moni- 
toring for the detection of chemilumi- 
nescence. Counts per minute and two 

 - sigma error data handling procedures. 
- trisac nc- True ambient counting capability. Single 

dCc-CC CC C" ne c-c- e photon monitoring. And most recently, 
built-in instructional displays which 
eliminate operational guesswork and 
simplify user training. All these have 
been developed by Beckman in the last 
research-intensive ten-year period. 

As you might expect, this genuine 
commitment to nuclear counting tech- 
nology has also paid off for the user 
group with very high instrument reliabil- 
ity rates. While service, when necessary, 
has been fast, precise and readily avail- 
able from a nationwide support network. 

And thus, in the final analysis better 
final answers through a more reliable 
and innovative technology have made 
Beckman the leading manufacturer of 
liquid scintillation instruments. 

Give yourself the chance to evalu- 
ate one of the three microprocessor- 
controlled instruments shown here or 
one of the other full capability instru- 
ments in the complete Beckman line. 

You might be surprised to find that 
the very highest LS technology has a most 
reasonable cost. 

For full information, contact your 
Beckman representative or Scientific 
Instruments Division, Beckman 
Instruments, Inc., RO. Box C- 19600, 
Irvine, CA 92713. 
Innovation you can count on. 

BECKMAN? 
Circle No. 213 on Readers' Service Card 



See what 

LKB Ultrogelwill do for 
your separations! 

LKB Ultrogel? is a new kind of gel filtration medium, 
which now turns gel filtration into a high-resolution tech- 
nique. High resolution because of the inherent character- 
istics of Ultrogel: small, rigid, uniform beads with a narrow 
size-distribution. 

When different Ultrogel types are used for serum fractionation, they can do this for you: 
TI%l AcA44 Albumin TI%l ACA34 TI%l AcA22 

lgG j 0 4 Albumin 0- Albumin 
,1 

10 10' 
20 Cl 20 -1 50 20- lgG 
10- I V1 
30 1 30 30- 

- 40- 40 2 

50- 50- A so- 
60- 60 2' '2 50 
70- 70' 2 70 
50 2 80- / -1 so- 3" 

2 __ 
so 90'-_ 90 __ 

lot - 10 20 30 '0 Elutien lOC 10 20 30 40 Elutien lOC - 10 20 30 40 Elutien 
selumalmll selumalmil sulumelmll 

Bed dimen.: 1.2 X 55,6cm Bed dimen.: 1.2 >5 46,8 cm Bed dimen.: 1.2 X 48,8cm 
Flew rate: 5.0 cm/h Flew rate: 5,0 cm/h Flew rate: 2,6 cm/h 
UV-detectien: Curve 1, 280 nmT X 1 curve 2, 254 urn T X 1 UV-detectien: curve 1, 280 oniT X S curve 2, 254 urn T X 5 UV-detectien: Curve 1, 280 non T X 5 Curve 2, 254 cm T X 5 

Buffer: 0.05M phosphate, pH 7.0, containing 0.171M NaC 1 and 0.02% NaN 
Sample: 0.3 ml human serum (70 mg protein/ml) 
Uvicord III 
monitoring: For AcA 44, 100-0% transmission (T); 

for AcA 34 and AcA 22, 100-80% T with automatic switching to 100-0% T 

HUMAN SERUM PROTEINS' SEPARATED Ultrogel is a pre-swollen polyacrylamide/ 
ON LKB ULTROGEL. agarose gel which can be used straight from the 

IgG and albumin are indicated for the Ultrogel bottle. No time-consuming swelling procedures 
types AcA 44, AcA 34 and AcA 22. It is seen that are needed. 
AcA 44 is the best gel for separating IgG and If you really want high resolution in gel fil- 
albumin; with AcA 34 and AcA 22 the separation tration, write to the address below for more in- 
is reduced. formation, or order Ultrogel directly from the 

The void peak ( arrowed) in AcA 44, containing types listed in the table. 
proteins much bigger than IgG, is resolved into 
two peaks on AcA 34, and further resolved into 
three peaks on AcA 22. 

Thus, for separating high-molecular weight 
proteins, AcA 22 is recommended, whereas AcA 
44 is more suitable for fractionation of proteins 
with molecular weights around 100,000. 

Effective 
Ultiiogel type fractionation 

range * 

AcA 22 100,000- 1,200.000 
AcA 34 20,000 - 350,000 
AcA44 10,000- 130,000 ____________ 
AcA 54 5 000 - 70 000 LKB Instruments Inc. 

12221 Parkiawn Drive, Rockville, Maryland 20852 
Globular proteins Tel: (301) 881-2510 

Circle No. 246 on Readers Service Card 
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IF YOU THINK IT DOESN'T MAKE MUCH DIFFERENCE 
WHERE YOU BUY YOUR LIFE INSURANCE... 

please look at this cost comparison for $5Q,QQQ 

5-Year Renewahle Term Policies issued hyTIAA and 
the ten largest U.S. life insurance companies! 

* 0 

20-YearAverage Annual Costs* for $50,000 5-Year RenewableTerm Policies 

Policies Issued To Men Policies Issued To Women 
Issue age 25 Issue age 35 Issue age 45 Issue age 25 Issue age 35 issue age 45 

TIAA $102.50 $213.50 $497.00 $ 81.50 $142.50 $316.50 
10 Largest U.S. Companies: 

Aetna 216.00 352.00 81400 21000 301.00 644.50 
ConnecticutGeneral 223.00 378.50 81650 20400 313.00 673.00 
Equitable 18700 34350 75400 163.50 297.50 677.50 
John Hancock 200.50 344.00 75000 19200 30750 659.00 
Massachusetts Mutual 196.00 337.50 737 00 18450 313.00 683.00 
Metropolitan 188.50 347.00 77950 16250 267.00 565.00 
NewYork Life 189.00 337.50 751.00 17100 281.00 602.00 
Northwestern Mutual 163.00 300.00 68400 14700 264.00 592.00 
Prudential 164.00 300.00 592.00 146.00 242.00 462.00 
Travelers 200.50 360.50 820.00 182.00 281.00 603.00 
Mean Cost for 10 Companies 192.75 340.05 749.80 176.25 286.70 616.10 

aBased on 1q77 premium rates and dividend scales, adiusted for interest (4%) to recognize the time value of money; dividends not guaranteed. 

You can see from these figures that owners of TIAA- policies issued to 35-year old men by the ten largest com- 
policies enjoy substantial cost advantages over persons panies is 59% higher, a dollar difference favoring TIAA, 
insured by the country's largest commercial life insurance adding up to more than $2,500 over the next 20 years; 
companies-companies that sell one in every three even the company in the group that appears to offer the 
policies purchased by Americans each year. As a staff best bargain demands a cost 40% higher than TIAA's; 
member (either full-time or part-time) of a nonprofit the mean cost for $50,000 policies issued to 35-year old 
educational institution you are one of the limited group women by the ten companies is double that of TIAA, 
that qualifies for TIAA and the big savings this eligibility indicating savings close to $2,900 for the person choosing 
can bring. TIAA; for the most attractive commercial policy shown, 
To give you an idea of savings possible, the figures show women will pay 70% more over the years than for a TIAA 
that, as compared to TIAA: policy giving them the same benefits. 

the mean cost for $50,000 5-Year Renewable Term 

You can get all-the facts about a TIAA Or mail this COUPOn. In either case there are no 
5-Year Renewable Term policy that can strings attached and no one will Call on you. 
help secure the future for your family Life insurance Advisory Center the TIAA LIFE INSURANCE TEACHERS INSURANCE & ANNUITY ASSOCIATION Li by contacting 730 Third Avenue, New York, N.Y. 10017 
ADVISORY CENTER. Either telephone Yes-id like to know more about TIAA 5-Year Renewable Term 
collect 212-490-9000 and ask for one Insurance policies, Please send personal illustrations for my age, 
of the Insurance Counselors ____________________________________________ Eligibility for TIAA 

Name and Title Dale of Birth is extended to em- 
ployees of colleges, 

Address universities, private 
_________________________________________ schools, and certain 

19 .. city, State, Zip cational or scientific 
institutions, and to 

Nonprofit Employer (college, Coiversily, Private School, Etc.) the employees spouse 
ifyourspouse isalso eligible according to the rules when more than half 
described, please provide: of their earned income is from an eligible 

Alan L Fox C L 0 Joan Scott C L 0 Kenneth Sawyer Robert Cass,dy _______________________________________________ institution, _______________________________________________________________ Spouse-s Name Date of Birth 

0 S 

TIAA The College World's Insurance Association 
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Book Us Into Your Spring Schedule 

Seventeen selected symposium volumes are now being offered at a special, reduced pricee 

Li Separation and Depression Li Agriculture & the Quality of Our Li Oceanography 
Edited by John Paul Scott and Edward Environment Edited by Mary Sears. 654 pages, 1961; 
C. Senay. 256 pages, 1974. Edited by Nyle C. Brady. 476 pages, fifth printing 1969. 
Was $19.95 Reduced to $12.00 1967; second printing 1970. Was $14.75 Reduced to $8.00 

Was $13.50 Reduced to $8.00 

Li The Maturing of American Science 
Edited by Robert H. Kargon. 250 pages, Li Civil Defense Li Smposium on Basic Research 

Edited by Henry Eyring. 136 pages, Edited by Dad WoIfle. 281 pages, 1959. 1974. Was $3.00 Reduced to $2.00 
Was$15.95 Reduced to$6.00 1966. 

Was $4.00 Reduced to $3.00 

Li System of Units 
Li Research in the Antarctic Li Environmental Variables in Oral Edited by Carl F. Kayan. 295 pages, 
Edited by Louis 0. Quam. 784 pages Disease 1959. 
(oversized map included), 1971. Edited by Seymour 1. Kreshover and Was $6.75 Reduced to $5.00 
Was $24.95 Reduced to $13.00 F. J. McClure. 328 pages, 1965. 

Was $8.75 Reduced to $6.00 

Li Apollo 11 Lunar Science Conference 
Papers presented at the Lunar Science Li Science in Japan ORDER FORM 
Conference, Houston, Texas. 336 pages, Edited by Arthur H. Livermore. 475 
1970. Please send he follonin - as he redeced prices: 

Was $14.00 Reduced to $9.00 pages, 1965. Was $ 1 3.00 Reduced to $8.00 ....5epatation and Depression-$12,00 The Maturing of American 5ciencc-56,00 
Research iii tsr Antarctic-5130O 

Apollo II Lnttar 5cienc-Confcrencc-59,00 
.........lliologs ol' the Mouth-5700 Li Biology of the Mouth Li Air Conservation .Folk Song Style - nd Culture-$i0,00 Edited by Philip Person. 320 pages, The Report of the AAAS Air Conserva- .Groutd Level Clitttatology-56,00 
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5800 Was $10.00 Reduced to $7.00 third printing 1970. Civil Defetsc-53,O0 
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..Sciestce itt Japait- 800 

bound; .... ..Air (.'ottservatiott ICB)-$4,0O 
Li Folk Song Style and Culture Reduced to $4.00 casebound, $2.00 AirCottscrvatiottlPBl-52,00 

.....Arid t.atsds its Trattsisiott-59,O0 Edited by Alan Lomax. 384 pages, 1968; paperbound. ........Mecltastisssts vsf Hard 'tissue Dcstruction-58,O0 
second printing 1971. ..Oceattvingraplty- 800 
Was $16.75 Reduced to $10.00 5c-ntpvtsiunt ott Basic Research-$200 
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Edited by Harold E. Dregne. 538 pages, TOTAL AMOUNT ENCLOSED __________ 
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Edited by Robert H. Shaw. 408 pages, Was $15.75 Reduced to $9.00 i)ONOTSi-NDCASiI. 
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pages, 1963. 
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Was $13.00 Reduced to $8.00 
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Now you can have it both ways! 
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Pharmacia Dual Path Monitor UV-2 
has a unique flow cell with two optical path-lengths for new versatility in UV-monitoring. 

* Monitor absorbance quantitatively up to The Dual Path Monitor UV-2 has all the 
20 OD units full scale with a sensitivity other features you expect of a high per- 
of 0.005 OD units full scale at the same formance monitor: stability, cold room 
time, in the same run. operation convenience and compact de- 

sign. For less-demanding applications you 
* Monitor at 254 nm and/or 280 nm with can choose the Pharmacia Single Path 

two completely independent measuring Monitor UV-1 with a choice of 3 mm or 
systems. 10 mm flow cell and operation at 254 nm 

or 280 nm. 

Find out more about the practical advantages of column monitoring with the UV-2 and 
UV-1 Monitors. Ask about the Pharmacia Recorders too. 

 .  

Pharmacia Fine chemicals 
Division of Pharmacia, Inc. - P harmacia 
Piscataway, New Jersey 08854 
Phone (201)469-1222 '. .... Chemicals 
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System 8813 

A 

No matter what kind of professional you are, the System functions string arrays, and more. An easy-to-use text 
8813 will make you more productive in your profession Use editor allows you to write and update programs, reports, 

it to do scientific, engineering or financial analysis, to edit lists schedules, and letters conveniently. A complete 
reports and proposals or to collect data in the laboratory assembler lets you write and debug machine language 

programs, such as controllers and drivers, and connect 
Reliable hardware and sophisticated software make this them into BASIC. 

system a useful tool A powerful BASIC interpreter allows 
you to solve sophisticated problems quickly. Scientific Complete systems (without printer) start at less than $4000. 

features built into BASIC include trig, inverse trig exp (Prices and specifications subject to change without notice.) 
log hyperbolic, and gamma functions multi-dimensioned See the System 8813 at your local computer store or contact 

arrays, maximum and minimum value in an array, array us at 460 Ward Dr., Santa Barbara, CA 93111, (805) 967-0468. 
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Brinkmann 's got it all together 
to make separations easier. 

We're the people who first introduced TLC in the For each separation procedure, Brinkmann offers 
United States. Today, our name is synonymous with a complete line of equipment, chemicals and acces- 
virtually every popular separation technique, including sories. We can supply everything for your separation 
column chromatography, electrophoresis, isoelectric needs, from the entire system to any of its components. 
focusing, and of course thin layer chromatography. If you're working with any of these separation 

techniques, why not order all your materials from the 
same, single, dependable source? 

For more information on the systems (and acces- 
sories) shown, just write: Brinkmann Instruments, Inc., 
Cantiague Road, Westbury, N.Y. 11590. In Canada: 

Brinkmann Instruments (Canada) Ltd. 

CC-HPLC 
For column chromatography and High Pres- 

 sure Liquid chromatography, Brinkmann 
has one of the most extensive 

selections of pre-packed columns, 
apparatus and sorbents in a 
variety of types and partiole size 

 distributions. 
* CC: choose from 3 siz s of pre- 

I packed Lobar'TM columns filled 
with silica gel 60. An injector 

stand is available that fits all three columns and 
incorporates an injection port, pump and column 

II''. connection. 

HPLC: Brinkmanns High Pressure Liquid chro- 
matography line features pre-packed stainless steel 
HibariM columns, available in 11 types, including adsorption 
reverse phase, polar and weak polar phases. 
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TLC 
A complete line of high quality pre-coated glass plates, 
aluminum and plastic backed sheets in a wide variety of 
sizes, as well as loose sorbents. Also the apparatus to 
help perform the separation, including developing tanks, 

streaking devices, applicators and spot collectors. 

,.,. circle No. 185 on Readers' Service card 

Brinkmann TLE single and Double chambers let you per- 
form the entire range of electrophoretic separations 
both analytical and preparative. The Double chain 
ber handles separations as large as 20 x 40cm 
or as small as a microscope slide, with out 
standing resolution and reproducibility For 
Isoelectric Focusing, carrier ampholytes are 
available in one general and eight individual 
pH ranges encompassing pH 2-1 1. A com 
bination electrode permits direct pH readings 
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Brinkmann 
LobariM and HibarTM are trademarks of EM Laboratories inc 



How much moisture loss 

changes a plum into a prune? 

Moisture loss or content of substances can be Mettler helps solve problems in analytical labo- 
determined with milligram accuracy by combining ratories and on the production floors of industry. 
a Mettler electronic balance with a Mettler infrared We market a variety of weighing and measuring 
dryer. As the sample is heated and loses mois- instruments. All of them made with world-renowned 
ture, the balance displays the weight Mettler craftsmanship. All of them 
change. The balance can be con- backed by a worldwide team of 
nected to a number of accessories highly-competent service special- 
such as recorders - to show the ists who can be there whenever 
process graphically - program- you need them. 
mable desk-top calculators or Mettler - instruments and people 
teletype systems. you can depend on. 

Depend on Mettler for the answer. 

LL 
Electronic balances and weighing systems Thermoanalytical instruments Automatic titration systems Laboratory automation 

Mettler Instrumente AG, CH-8606 Greifensee-Zurich, Switzerland Mettler-Waagen GmbH, D-63 Giessen 2, Postfach 2840, BRO 
Mettler Instrumenten B. V., Postbus 68, Arnhem, Holland Mettler Instrument Corporation, Box 100, Princeton, N.J. 08540, USA 
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You can find the science books and films you need - 

quickly, easily, and inexpensively! For just $16, 
you can get a year's subscription to SCIENCE BOOKS & 

FILMS, and here's what you'll get for your money... 

* four quarterly issues that will 
bring you reviews of more than 
1200 books and 16mm films in 
the pure and applied sciences 
social and behavioral sciences 
archaeology, science education - 
almost everything, in fact, except 
religion and literature 

* reviews of books and films for 
readers and viewers at all levels 
from kindergarten through 
college 

* reviews prepared by specialists 
from many fields - critical eval- 
uations you can rely on to let you 
know the strengths and weak- 
nesses of each book and film 
before you buy it 

* reviews arranged in Dewey deci- 
mal order for easy use, with title 
index in each issue and annual 
author/distributor indexes 

the quarterly review that can save you 
time and money 

One year subscription $16 (AAAS members $15), two years $28 
Contact your subscription agency 

or order directly from 

American Association for the Advancement of Science 
SCIENCE BOOKS & FILMS 
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, LETTERS 

The LDH Virus: An Interfering 

Biological Contaminant 

The lactate dehydrogenase-elevating 
.4 virus (LDH virus) is widely distributed 

in nature, having been found in wild and 
f) laboratory mice in North America, Aus- 
V tralia, England, and Europe (1-4). 

Both come from rae Labs, reactions is well kwit, Of special relevance to the biological 
so ea h represents the So corn pare Ste L my research community is the inconspic- 
iighest purity reagent grade with products you've used uous and thus unappreciated presence of 

available. Virtually devoid of the past. We tliiuk you'll He'  this "silent" virus in many of the mouse- 
heavy metals. the resul'.>,. ud 'i: ri x.  passaged materials used in biomedical 

And now you can get But to prove it, yo. 'II research. Known contaminations have 
both in laboratory quantities! need a supply. So eon I Li' .., occurred in more than 100 transplantable 

The us fulness of TRIS now for a free sample, spet i  mouse tumors, many of the oncogenic 
1 AMINO* as an effective buffer fications and complete s preparations, and other viral, bac- 

' terial, and Bartonella-like materials that 
i,iaI...,IiiIcLi',.J,I, have been or are being serially passed in 

,..i in sensitive biochemical 
mice (1-4). 

We wish to call attention to the inter- 
 pretative hazards associated with the 

12 wide variety of physiological alterations 

that this ubiquitous agent is capable of 
inducing in experimental mice. Some of 

E3rae Laboratories, Inc. 
230 centre st. the host alterations that are known to be 
Nutley, N.J. 07110 associated with this viral infection have 
(201)661-1061 K been erroneously ascribed to implanted 

'A brand ot tria Ihydroxymathyil aminomethane  tumors, oncogenic viruses, or to other 

experimentally imposed factors or con- 
'. ,,<.  'fi.;'..'    ''' ditions. Thus, certain immunological 

Circle No. 26 on Seeders' Service Card changes or manifestations observed in 
mice after tumor transplants or inoc- 
ulation with other oncogenic materials 
may result, either largely or in part, from 
the concomitant LDH viral infection. 
The presence of the LDH virus is there- 
fore capable of modifying and com- 

MINIATURE biological data. promising otherwise carefully acquired 

Following is an abridged list of host al- IN ER T ated with the LDH viral infection and 
terations and influences that are associ- 

caused or are capable of causing 
distortion, misinterpretation, or con- 
fusion of experimental data: 

Inert valves tor ultra-pure or .. 1) Immunological effects: lymphocyte 
trapping; thymus involution; changes in 

corrosive fluids. Wide variety ' j T cells, B cells, and macrophages; mod- 
of styles and sizes, leak-tight, erate splenomegalia and lymph node en- 
chemically inert.. .for panel largement; enhancement or depression 

lular immunity; and production of virus- mounts, table mounts, or free of humoral immunity; depression of cel- standing systems. 
/ ''  antibody complexes (1-6). Free Catalog.., write to 1i,. 2) Endocrinological alterations: two- 

Hamilton Company, to tenfold increases in plasma corticos- 
P0. Box 1 0030, terone levels during the acute phase of 
Reno, Nevada 89510. viral infection (1, 6, 7). 

3) Host enzyme changes: two- to hun- HAMILlON dredfold increases in plasma LDH and 
Circle No. 190 on Readers' Service card some other plasma enzymes, some of 

lifelong persistence (1-4). 
4) Modifications of cancer therapy: po- 

tentiation of asparaginase and glutamin- 
ase effectiveness (8). 
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5) Alterations of host clearance cap a- 
bilities: decreases in the rate of clearance 
of many naturally occurring or injected 
enzymes and other proteins and two- to 
tenfold increases in their half-life (9). 

6) Changes in tumor behavior: increas- 
es in the incidence and growth rates of 
certain tumors and reduction of the per- 
centage of regressions and of host sur- 
vival times (6, 10). 

7) Alterations in oncogenic viral ex- 
pression: increases in tumor incidence; 
reduction of spontaneous regressions; 
increases in the number of spleen foci; 
and production of interferon (6, 11). Sup- , . . , 

pression of the incidence of mouse main- 
mary tumor viruses or of tumors induced 
by the Moloney sarcoma virus under 
special conditions (12). 

Investigators working with biological 
materials that have a high probability of 
carrying this silent virus are urged to es- 
tablish its presence or absence. Editors 
and reviewers charged with monitoring 
the accuracy of published material 
should challenge submitted manuscripts I 

that are appropriately suspect. As a mm- honogonofe 
imum, the presence or absence of the vi- 
rus in recipient mice and in mouse-pas- 
saged preparations should be clearly 
stated in all reports of research in which 
such materials were used. seconds! 

However, to cope most effectively For homogenization, disper- 
with this problem, it is also necessary to 
remove the passenger LDH virus, when emulsification, nothing 
present, from the classical, as well as works quite lke a Poly- 
newer, transplantable mouse tumors, tron. Utilizing the Willems 
from oncogenic and other virus prepara- 'High Frequency Principle", 
tions, and from miscellaneous mouse- the Polytron combines ultra- 
passaged materials such as experimental sonic energy with mechanical 
murine pathogens and Eperythrozoon , shearing action to homogenize 
coccoides. Protective housing, quaran- 
tine procedures, and appropriate sani- all organs, soft bones, muscle, 
tary safeguards should also be used to cartilage, even an entire mouse. Because of its unique shear- prevent uncontrolled reinfection (12, 13). ing effect, the Polytron outperforms 

The LDH virus produces a lifelong any blender, mixer or similar homogenizer, 
persisting Viremia in infected animals. , and requires only 30-60 seconds to do 
There is no known therapeutic means ca- what other instruments do in 15 minutes or 
pable of eliminating the virus from the more. This rapid action is an important advan- 
host. It is possible, however, by utilizing 
either special tissue culture techniques 
or appropriate heterotransplantation 
procedures to delete the LDH virus from selection of models, generators and speeds to 
specific tumors, mouse-passaged bacte- provide ideal conditions for homogenization as 
rial and viral materials, or other contami- dictated by type of material, experimental 
nated preparations, and then to trans- conditions and desired end result. For an informative brochure, write: Polytron Division, 
plant such virus-free materials back into Brinkmann Instruments, cantiague Road, 
"clean" mice (2, 4). 

While it is possible for each laboratory Westbury, N.Y. 11590. in canada: 50 Galaxy 
to test and "purify" their own contami- Boulevard, Rexdale (Toronto), Ont. 
nated preparations, in practice this is mi 
time-consuming and requires special ex- 
pertise and appropriate research facili- 
ties. Since LDH viral contamination will EJILA 
be a continuing problem for the fore- - P.IgfroEr 
seeable future because of recontamina- 
tions, individual solutions to the problem 
i4 APRIL 1978 circie No. 189 on Readers' Service card 

5) Alterations of host clearance cap a- 
bilities: decreases in the rate of clearance 
of many naturally occurring or injected 
enzymes and other proteins and two- to 
tenfold increases in their half-life (9). 

6) Changes in tumor behavior: increas- 
es in the incidence and growth rates of 
certain tumors and reduction of the per- 
centage of regressions and of host sur- 
vival times (6, 10). 

7) Alterations in oncogenic viral ex- 
pression: increases in tumor incidence; 
reduction of spontaneous regressions; 
increases in the number of spleen foci; 
and production of interferon (6, 11). Sup- , . . , 

pression of the incidence of mouse main- 
mary tumor viruses or of tumors induced 
by the Moloney sarcoma virus under 
special conditions (12). 

Investigators working with biological 
materials that have a high probability of 
carrying this silent virus are urged to es- 
tablish its presence or absence. Editors 
and reviewers charged with monitoring 
the accuracy of published material 
should challenge submitted manuscripts I 

that are appropriately suspect. As a mm- honogonofe 
imum, the presence or absence of the vi- 
rus in recipient mice and in mouse-pas- 
saged preparations should be clearly 
stated in all reports of research in which 
such materials were used. seconds! 

However, to cope most effectively For homogenization, disper- 
with this problem, it is also necessary to 
remove the passenger LDH virus, when emulsification, nothing 
present, from the classical, as well as works quite lke a Poly- 
newer, transplantable mouse tumors, tron. Utilizing the Willems 
from oncogenic and other virus prepara- 'High Frequency Principle", 
tions, and from miscellaneous mouse- the Polytron combines ultra- 
passaged materials such as experimental sonic energy with mechanical 
murine pathogens and Eperythrozoon , shearing action to homogenize 
coccoides. Protective housing, quaran- 
tine procedures, and appropriate sani- all organs, soft bones, muscle, 
tary safeguards should also be used to cartilage, even an entire mouse. Because of its unique shear- prevent uncontrolled reinfection (12, 13). ing effect, the Polytron outperforms 

The LDH virus produces a lifelong any blender, mixer or similar homogenizer, 
persisting Viremia in infected animals. , and requires only 30-60 seconds to do 
There is no known therapeutic means ca- what other instruments do in 15 minutes or 
pable of eliminating the virus from the more. This rapid action is an important advan- 
host. It is possible, however, by utilizing 
either special tissue culture techniques 
or appropriate heterotransplantation 
procedures to delete the LDH virus from selection of models, generators and speeds to 
specific tumors, mouse-passaged bacte- provide ideal conditions for homogenization as 
rial and viral materials, or other contami- dictated by type of material, experimental 
nated preparations, and then to trans- conditions and desired end result. For an informative brochure, write: Polytron Division, 
plant such virus-free materials back into Brinkmann Instruments, cantiague Road, 
"clean" mice (2, 4). 

While it is possible for each laboratory Westbury, N.Y. 11590. in canada: 50 Galaxy 
to test and "purify" their own contami- Boulevard, Rexdale (Toronto), Ont. 
nated preparations, in practice this is mi 
time-consuming and requires special ex- 
pertise and appropriate research facili- 
ties. Since LDH viral contamination will EJILA 
be a continuing problem for the fore- - P.IgfroEr 
seeable future because of recontamina- 
tions, individual solutions to the problem 
i4 APRIL 1978 circie No. 189 on Readers' Service card 



are not consistent with realistic research (1966); S. E. Mergenhagen, A. L. Notkins, S. F. 
Such special technical Dougherty,J. Immunol. 99, 578 (1967); K. E. K. economics. a Rowson and B. W. J. Mahy, J. Gen. Microbiol. 

EM h need of a significant section of the bio- 39, xi (1965); M. J. Snodgrass and M. G. Hanna, I Jr., J. Nat. Cancer Inst. 45, 741 (1970); R. J. . logical and biomedical research commu- Howard, A. L. Notkins, S. E. Mergenhagen, Na- 

nity could be more effectively accom- ture (London) 221, 873 (1967); V. Riiey, W. Braun, M. Ishizuka, D. Spackman, Proc. Nati. 
plished by establishing a central labora- Acad. Sci. U.S.A. 73, 1707 (i976). 
tory within or sponsored by the National 6. V. Riley and D. Spackman, in Modulation of 

Host Immune Resistance in the Prevention or 
Institutes of Health or an appropriate in- Treatment of Induced Neoplasias, M. A. Chi- 

stitute or foundation. The establishment igos, Ed. (Government Printing Office, wash- 
ington, D.C., 1977), pp. 319-336. of such a center for both the detection 7. D. Spackman and V. Riley, Proc. Am. Assoc. Cancer Res. 16, 170 (1975); G. A. Santisteban, and elimination of the virus would pro- V. Riley, M. A. Fitzmaurice, Proc. Soc. Exp. 

vide greater assurance that costly re- 8. Bid. Med. 139, 202 (1972). 
V. Riley, Nature (London) 220, 1245 (1969); D. 

search studies in which mice are used Spackman and V. Riley, Proc. Am. Assoc. Can- 

would not be subject to misinterpretation cerRes. i4, 113 (1973); V. Riley, Pathol. Biol. 18, 757 (1970); , D. Spackman, M. A. 
as a consequence of the presence of an Fitzmaurice, J. Roberts, J. S. Holcenberg, W. C. Dolowy, Cancer Res. 34, 429 (1974); V. Riley, MI Q uncontrolled agent that alters immuno- H. A. Campbell, C. C. Stock, Proc. Soc. Exp. 
logical and other basic physiological pa- Biol. Med. 133, 38 (1970). '1** . 9. V. Riley, J. D. Loveless, M. A. Fitzmaurice, W. I' rameters. M. Suer, Life Sci. 4, 487 (1965); A. L. Notkins 

VERNON RILEY and C. Scheele, J. Nat. Cancer Inst. 33, 741 (1964). 
DARREL H. SPACKMAN 10. V. Riley and D. Spackman, in The Pigment Cell; 

SANTISTEBAN Melanomas: Basic Properties and Clinical Be- GEORGE A. havior, V. Riley, Ed. (Karger, Basel, 1976), pp. 
Pactfic Northwest Research Foundation 163-173. 

11. W. Turner, P. 5. Ebert, R. Bassin, G. Spahn, M. 
and Fred Hutchinson Cancer Research A. Chirigos, Proc. Soc. Exp. Biol. Med. 136, 
Center, Seattle, Washington 98104 1314 (1971); R. Evans and V. Riley, I. Gen. Vi- rol. 3, 449 (1968). 

GILBERT DALLDORF 12. V. Riley, Science i53, 1657 (1966). 

Oxford, Maryland 21654 13. ____andD. Spackman,Lab.Anim. 6,16(1977). 
INGEGERD HELL5TROM 

KARL-ERIC HELLSTROM 
Fred Hutchinson Cancer Research 
Center Xeroxing Life 

MEASUREMENTS EUGENE M. LANCE 
Cancer Center of Hawaii, University of Barbara J. Culliton's excellent sum- 

AT THE LO1EST Hawaii at Manoa, Honolulu 96822 mary of the burgeoning controversy over 
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ii 

'"">;:,,:,..,<Tt":;a::: T"" templates. The maternal messages are oeuvre. Some of those can work in prin- 
 s  not genes, to be sure, but they are imme- ciple, but nobody has come close to stic- 

....,,,,.j.diate products of genes, and they carry ceeding with them, and there isn't much 
......an enormous amount of genetic informa- serious effort anyway. None of the alter- 

tion. A conservative average might be natives has been mentioned in the press 
the equivalent of 10,000 structural genes. as yet. There are also variations of the 
The DNA from which these templates nuclear insertion method, involving 
are copies is that of the mother's ge- more than one generation of recipients, 
nome, and in the particular cases most that can work in principle, but they are 

- likely to be of interest here, it is specifi- nearly as remote in practical terms. It 
cally DNA of the oocyte that is tran- takes exquisite skill and knowing how to 
scribed into RNA during the period of deal with a preponderance of failures to 
growth in the ovary (2, 3). apply such methods even to amphibian 

The force of this is that an ovum is not eggs. The mammalian egg is an order of 
a genetic tabula rasa; it is not the indif- magnitude smaller and more fastidious 

O ur Sam ple is grafted, nor yet the single somatic is an order of magnitude more complex, 
ferent branch upon which a foreign shoot about its environment; its development 
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fluid to produce an entire plantlet. The utero. 
animal egg is a highly specialized and We have, therefore, a long way to go. its the 
comparatively huge cell that contains not It is, however, a way that should not be 
only a nuclear genome but also a com- blocked nor impeded by hysterical ap- standard. plex (approximately lO nucleotides) de- peals to Stop Xeroxing People. Besides, rivative genome in the form of very the Xerox Corporation is having enough 
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AMERICAN ASSOCIATION FOR Energy and Development 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the presenta- The United Nations Conference on Science and Technology for Develop- 

tion and discussion of important issues related lathe ad- merit to be held in Vienna in September 1979 could be an important con- 
vancement of science, including the presentation of mi- 
nority or conflicting points of view, rather than by pub- structive event. Many observers, however, fear that it will be just another 
lishing only material on which a consensus has been confrontation of politicians from developed and less developed countries. 
reached. Accordingly, all articles published in Science- 
including editorials, news and comment, and boQk re- Transfer of science and technology cannot be accomplished by the inter- 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the action of politicians or by gifts of black boxes or tons of blueprints-a pre- 
AAAS or the institutions with which the authors are af- requisite is human interaction at an expert level. 
fiuiated. The organizers of the U.N. conference might well draw lessons from a 
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1978: RICHARD E. BALzHISER, JAMES F. CROW symposium entitled "Energy and Development in the Americas," held from 

HANS LANDSBERG, EDWARD NEY, FRANK w. PUTNAM' 13 to 17 March near Santos, Brazil.* Participants came from 16 countries and 
MAXINE SINGER, PAUL E. WAGGONER, F. KARL WIL- included about 110 scientists, engineers, and government representatives. 
LENBROCK 

1979: E. PETER GEIDUScHEK, WARD GooDENoUGH, They brought to the meeting different backgrounds of knowledge and expe- 
N. BRUCE HANNAY, MARTIN J. KLEIN, FRANKLIN A. rience, and found mutual pleasure and benefit in friendly interchanges. Top- 
LONG, NEAL E. MILLER, JEFFREY J. WINE ics covered included nuclear energy, oil, oil shale, coal, synthetic fuels, 
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WILLIAM D. CAREY hydropower, windmills, hydrogen, solar energy, biomass, efficient use of 

litor energy, and energy for rural peoples. The participants shared the belief that 
PHILIP H. ABELSON the days of cheap oil are over and the conviction that each country must 

Editorial  survey its own energy resources and move toward an energy independence 
Managing Editor Business Manager based on indigenous supplies. 
ROBERT V. ORMES HANS NusssAuM For Latin America in general, this means an emphasis on solar energy, 
Assistant Managing Editor Production Editor biomass, and the development of large hydropower potentials. Venezuela 
JOHN E. RINOLE ELLEN E. MURPHY 
News and Comment: BARBARA J. CULLITON, Editor; has a great oil resource in its Orinoco tar sands; Brazil, oil shale; Colombia, 

LUTHER J. CARTER, CONSTANCE HOLDEN, DEBORAH substantial coal reserves; and Mexico, newly discovered oil; but the region 
SHAPLEY, R. JEFFREY SMITH, NICHOLAS WADE, JOHN 
WALSH. Editorial Assistant, SCHERRAINE MACK as a whole is lacking in fossil fuels. 

Research News: ALLEN L. HAMMOND, Editor; RICH- A problem much on the minds of participants was the continuing crowd- 
ARD A. KERR, GINA BARI KOLATA, JEAN L. MARX, 
THOMAS H. MAUGH II, WILLIAM D. METZ, ARTHUR L. ing into cities of the peoples of Latin America. There was a search for a 
ROBINSON. Editorial Assistant, FANNIE GROOM means of slowing this trend by making rural life more attractive. Ways of 

Associate Editors: ELEANORE BUTz, MARY DORF creating cheap, small, practical energy sources were discussed. A problem 
MAN, SYLVIA EBERHART, JUDITH GOTTLIEB 

Assistant Editors. CAITILIN GORDON, RUTH KUL- of the cities is to provide electricity. Today, Argentina, Brazil, and Mexico 
STAD, LOIS SCHMITT, DIANE TURKIN are proceeding with nuclear power plants. Some of their neighbors are con- 

Book Reviews: KATHERINE LIvINosToN, Editor; 
LINDA HEISERMAN, JANET KEOG sidering following this path. 

Letters: CHRISTINE KARLIK From the standpoint of energy research programs, the United States is 
Copy Editors: ISABELLA BOULDIN, OLIVER HEAT- clearly the leader in terms of quantity and scope. This country is also be- 

WOLE 

Production: NANCY HARTNAGEL, JOHN BAKER; YA coming expert at building "demonstration plants." But with respect to con- 
LI SWIGART, ELEANOR WARNER; JEAN ROCKWOOD, verting research into production facilities that make a difference to the 
LEAH RYAN, SHARON RYAN 

Covers, Reprints, and Permissions: GRAYCE FINGER, country's energy supply, the United States lags. 
Editor; CORRINE HARRIS, MARGARET LLOYD Brazilians are moving ahead with the production of alcohol for motor fuel 

Guide to Scientific.Instruments: RICHARD SOMMER and of charcoal from eucalyptus trees for steel mills. The use of palm oil to 
Assistant to the Editors: RICHARD SEMIKLOSE 
Membership Recruitment: GWENDOLYN HUDDLE supplement diesel fuel is on the horizon, and the development of hydro- 
Member and Subscription Records: ANN RAGLAND power is continuing. 

EDITORIAL CORRESPONDENCE: 1515 Massachu- Two speakers from outside the Western Hemisphere provided additional 
sells Ave., NW, Washington, D.C. 20005. Area code 
202. General Editorial Office, 467-4350; Book Reviews, perspectives. The French are proceeding with the operation of a nuclear 
4674367; Guide to Scientific Instruments, 467-4480; reprocessing plant and with practical means of disposing of nuclear wastes. 
News and Comment, 467-4430; Reprints and Per- They have developed and are implementing long-range plans for their ener- 
missions, 467-4483; Research News, 467-4321; Cable: 
Advancesci, Washington. For "Instructions for Contrib- gy future. If one takes into account the skimpy resources of the Indian sub- 
utors, write the editorial office or see page xv, Science, continent, the United States is put to shame by the Indians. They are build- 
30 September 1977. 
BUSINESS CORRESPONDENCE: Area Code 202. ing a large number of biomass converters to produce methane from cow 
Business Office, 467-4411; Circulation, 4674417. manure. The heating value of the methane is five times that of the cow dung. 

Advertising Representatives Sludge from the digesters makes excellent fertilizer. 
Director: EARL J. SCHERAGO 
Production Manager: MARGARET STERLING This international meeting, sponsored jointly by the Brazilian Society for 
Advertising Sales Manager: RICHARD L. CHARLES the Progress of Science and Interciencia, was organized in less than 6 
Marketing Manager: HERBERT L. BURKLUND 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 months. In the year and a half remaining before the Vienna meeting, the 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076: United Nations still has time to create sessions and an atmosphere in which 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- significant interchange can occur.-PHILIP H. ABELSON 
igan Ave. (312-DE-7-4973); BEVERLY HILLS, CALIF. 
90211: Winn Nance, ill N. La Cienega Blvd. (2 13-657- *The Proceedings of the Interciencia-SBPC Symposium, "Energy and Development in the 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent Americas,' including 35 presentations, will be published in July 1978 by the Sociedade Brasileira 
Hill Rd. (802-867-5581) para 0 Progresso da Ciencia, Caixa Postal 11008, 01000 Sko Paulo, S.P., Brazil. Reports and 
ADVERTISING CORRESPONDENCE: Tenth floor, recommendations of the five workshops of the symposium will be published in the May-June 
1515 Broadway, New York, N.Y. 10036. Phone: 212- issue of Interciencia, available at $2.50 (postpaid) from Interciencia, Apartado 51842, Caracas 
730-1050. 105, Venezuela. 

14 April 1978, Volume 200, Number 4338 SC I E r4TCE 

AMERICAN ASSOCIATION FOR Energy and Development 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the presenta- The United Nations Conference on Science and Technology for Develop- 

tion and discussion of important issues related lathe ad- merit to be held in Vienna in September 1979 could be an important con- 
vancement of science, including the presentation of mi- 
nority or conflicting points of view, rather than by pub- structive event. Many observers, however, fear that it will be just another 
lishing only material on which a consensus has been confrontation of politicians from developed and less developed countries. 
reached. Accordingly, all articles published in Science- 
including editorials, news and comment, and boQk re- Transfer of science and technology cannot be accomplished by the inter- 
views-are signed and reflect the individual views of the 
authors and not official points of view adopted by the action of politicians or by gifts of black boxes or tons of blueprints-a pre- 
AAAS or the institutions with which the authors are af- requisite is human interaction at an expert level. 
fiuiated. The organizers of the U.N. conference might well draw lessons from a 

Editorial Board 
1978: RICHARD E. BALzHISER, JAMES F. CROW symposium entitled "Energy and Development in the Americas," held from 

HANS LANDSBERG, EDWARD NEY, FRANK w. PUTNAM' 13 to 17 March near Santos, Brazil.* Participants came from 16 countries and 
MAXINE SINGER, PAUL E. WAGGONER, F. KARL WIL- included about 110 scientists, engineers, and government representatives. 
LENBROCK 

1979: E. PETER GEIDUScHEK, WARD GooDENoUGH, They brought to the meeting different backgrounds of knowledge and expe- 
N. BRUCE HANNAY, MARTIN J. KLEIN, FRANKLIN A. rience, and found mutual pleasure and benefit in friendly interchanges. Top- 
LONG, NEAL E. MILLER, JEFFREY J. WINE ics covered included nuclear energy, oil, oil shale, coal, synthetic fuels, 

Publisher 
WILLIAM D. CAREY hydropower, windmills, hydrogen, solar energy, biomass, efficient use of 

litor energy, and energy for rural peoples. The participants shared the belief that 
PHILIP H. ABELSON the days of cheap oil are over and the conviction that each country must 

Editorial  survey its own energy resources and move toward an energy independence 
Managing Editor Business Manager based on indigenous supplies. 
ROBERT V. ORMES HANS NusssAuM For Latin America in general, this means an emphasis on solar energy, 
Assistant Managing Editor Production Editor biomass, and the development of large hydropower potentials. Venezuela 
JOHN E. RINOLE ELLEN E. MURPHY 
News and Comment: BARBARA J. CULLITON, Editor; has a great oil resource in its Orinoco tar sands; Brazil, oil shale; Colombia, 

LUTHER J. CARTER, CONSTANCE HOLDEN, DEBORAH substantial coal reserves; and Mexico, newly discovered oil; but the region 
SHAPLEY, R. JEFFREY SMITH, NICHOLAS WADE, JOHN 
WALSH. Editorial Assistant, SCHERRAINE MACK as a whole is lacking in fossil fuels. 

Research News: ALLEN L. HAMMOND, Editor; RICH- A problem much on the minds of participants was the continuing crowd- 
ARD A. KERR, GINA BARI KOLATA, JEAN L. MARX, 
THOMAS H. MAUGH II, WILLIAM D. METZ, ARTHUR L. ing into cities of the peoples of Latin America. There was a search for a 
ROBINSON. Editorial Assistant, FANNIE GROOM means of slowing this trend by making rural life more attractive. Ways of 

Associate Editors: ELEANORE BUTz, MARY DORF creating cheap, small, practical energy sources were discussed. A problem 
MAN, SYLVIA EBERHART, JUDITH GOTTLIEB 

Assistant Editors. CAITILIN GORDON, RUTH KUL- of the cities is to provide electricity. Today, Argentina, Brazil, and Mexico 
STAD, LOIS SCHMITT, DIANE TURKIN are proceeding with nuclear power plants. Some of their neighbors are con- 

Book Reviews: KATHERINE LIvINosToN, Editor; 
LINDA HEISERMAN, JANET KEOG sidering following this path. 

Letters: CHRISTINE KARLIK From the standpoint of energy research programs, the United States is 
Copy Editors: ISABELLA BOULDIN, OLIVER HEAT- clearly the leader in terms of quantity and scope. This country is also be- 

WOLE 

Production: NANCY HARTNAGEL, JOHN BAKER; YA coming expert at building "demonstration plants." But with respect to con- 
LI SWIGART, ELEANOR WARNER; JEAN ROCKWOOD, verting research into production facilities that make a difference to the 
LEAH RYAN, SHARON RYAN 

Covers, Reprints, and Permissions: GRAYCE FINGER, country's energy supply, the United States lags. 
Editor; CORRINE HARRIS, MARGARET LLOYD Brazilians are moving ahead with the production of alcohol for motor fuel 

Guide to Scientific.Instruments: RICHARD SOMMER and of charcoal from eucalyptus trees for steel mills. The use of palm oil to 
Assistant to the Editors: RICHARD SEMIKLOSE 
Membership Recruitment: GWENDOLYN HUDDLE supplement diesel fuel is on the horizon, and the development of hydro- 
Member and Subscription Records: ANN RAGLAND power is continuing. 

EDITORIAL CORRESPONDENCE: 1515 Massachu- Two speakers from outside the Western Hemisphere provided additional 
sells Ave., NW, Washington, D.C. 20005. Area code 
202. General Editorial Office, 467-4350; Book Reviews, perspectives. The French are proceeding with the operation of a nuclear 
4674367; Guide to Scientific Instruments, 467-4480; reprocessing plant and with practical means of disposing of nuclear wastes. 
News and Comment, 467-4430; Reprints and Per- They have developed and are implementing long-range plans for their ener- 
missions, 467-4483; Research News, 467-4321; Cable: 
Advancesci, Washington. For "Instructions for Contrib- gy future. If one takes into account the skimpy resources of the Indian sub- 
utors, write the editorial office or see page xv, Science, continent, the United States is put to shame by the Indians. They are build- 
30 September 1977. 
BUSINESS CORRESPONDENCE: Area Code 202. ing a large number of biomass converters to produce methane from cow 
Business Office, 467-4411; Circulation, 4674417. manure. The heating value of the methane is five times that of the cow dung. 

Advertising Representatives Sludge from the digesters makes excellent fertilizer. 
Director: EARL J. SCHERAGO 
Production Manager: MARGARET STERLING This international meeting, sponsored jointly by the Brazilian Society for 
Advertising Sales Manager: RICHARD L. CHARLES the Progress of Science and Interciencia, was organized in less than 6 
Marketing Manager: HERBERT L. BURKLUND 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 months. In the year and a half remaining before the Vienna meeting, the 
Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076: United Nations still has time to create sessions and an atmosphere in which 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- significant interchange can occur.-PHILIP H. ABELSON 
igan Ave. (312-DE-7-4973); BEVERLY HILLS, CALIF. 
90211: Winn Nance, ill N. La Cienega Blvd. (2 13-657- *The Proceedings of the Interciencia-SBPC Symposium, "Energy and Development in the 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent Americas,' including 35 presentations, will be published in July 1978 by the Sociedade Brasileira 
Hill Rd. (802-867-5581) para 0 Progresso da Ciencia, Caixa Postal 11008, 01000 Sko Paulo, S.P., Brazil. Reports and 
ADVERTISING CORRESPONDENCE: Tenth floor, recommendations of the five workshops of the symposium will be published in the May-June 
1515 Broadway, New York, N.Y. 10036. Phone: 212- issue of Interciencia, available at $2.50 (postpaid) from Interciencia, Apartado 51842, Caracas 
730-1050. 105, Venezuela. 



Macro and Micro 
With the Zeiss Ultraphot Fully Auto- The micro setup takes over where 
matic Camera Microscope using macro lets off, and gives continuous 
LUMINARS and Epi-LUMINARS, you magnifications up to the limits of light 
can do photomacrography from 2.5x to microscopy. Perfect photomicrographs 
30x on 4x5" film. In less than two mm- in all microscope techniques in trans- 
utes, the Ultraphot can be converted mitted and reflected light through great 

from macro to micro or vice-versa. Zeiss optics. Send for our catalog. 

Only possible with 
Ultraphot 

7/mis 

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

Ultraphot Macrophoto, Macro Luminar, transmitted Ultraphot Microphoto Neofluar IOOX phase 
light brightfield, original magnification 4X, as contrast, original magnification lOQOX as shown 
shown 5X Human embryo. 1500X Drosophilia chromosome 
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At zero flow the ball is made to oscillate 
in the tube at 20 hertz; as the rate of flow 
increases, the frequency of oscillation is 
reduced. The signal related to the rate of 
flow detected by the transducer is pro- 
cessed and the rate of flow is displayed. 
Lab-Crest Scientific Glass. Circle 703. 

Thermistor Probe Holder 

The PHO9 secures temperature probes 
during extended or short-term measure- 

Rotary Microtome denser to the open aperture for use with ment to ensure a constant, repeatable 
stained specimens. The tungsten-halo- pressure. Air circulation around the 

Model 1512 is a corrosion-protected gen illuminator features a high-intensity, probe and adjacent skin is allowed by the 
device for producing serial sections of 100-watt lamp and three filter turrets probe holder's design. This prevents 
specimens embedded in paraffin. This mi- with eight filters. American Optical. false readings due to localized buildups. 
crotome may be equipped with a motor Circle 704. The holder may be attached with a Vel- 
for cutting hard objects such as bone. cro strap or with tape. Both the holder 
The thickness desired may be selected in and the strap may be autoclaved or steri- 
steps from 1 to 25 micrometers with Dish for Tissue Culture lized in solutions. Yellow Springs In- 
click stops for precise setting. Con- strument. Circle 709. 
nection to an appropriate cryostat pro- The Petriperm dish has a bottom con- 
vides for preparation of sections from structed from a plastic foil. The foil, 25 
frozen specimens. E. Leitz. Circle 705. micrometers thick, may be permeated by Literature 

gases. Cells grow on this hydrophilic sur- 
face at the boundary of liquid and gas Computing Quantitative Infrared Ana- 

Recording Spectrophotometer phases. Because the liquid medium's ac- lyzer describes the Miran 80 analyzer for 
tion as a diffusion barrier is circum- solid, liquid, or gas samples. Foxboro/ 

Model 554 is a microcomputer-con- vented, any depth of medium may be Wilks. Circle 710. 
trolled recording device operating in ul- used. Oxygen supply is optimum, even Science Tools has a special issue de- 
traviolet and visible wavelengths from in rapidly growing cultures and more nu- voted to whole-body autoradiography 
190 to 900 nanometers. Standard fea- trient may be added in the form of more that details techniques, instrumentation, 
tures include an integral recorder, first medium. The foil facilitates transmit- and references. LKB-Produkter. Circle 
and second derivative, and baseline cor- tance of light, even below 300 nano- 711. 
rection. Wavelength values for repetitive meters. Heraeus. Circle 706. Laboratory Instruments features a line 
scanning and programming may be of apparatus for chemical and biochemi- 
stored. Ordinate, abscissa, and selected cal research. Instrumentation Specialties 
parametric values may be transmitted Platelet Aggregation Measurement (ISCO). Circle 712. 
to external processors. Perkin-Elmer. Temperature-EME Tables for Thermo- 
Circle 707. The Aggregometer automatically de- couples includes calibration graphs, wire 

termines zero (base line) and upper da- codes, limits of error, and other useful pa- 
tum reference for two samples simulta- rameters. Nanmac. Circle 713. 

Research Microscope neously. Temperature may be controlled Gel-Filled Electrode describes the GX 
from 320 to 420C and stirring speed may combination electrode that features a 

The Phase Star is a phase microscope be adjusted from 200 to 1200 revolutions lifetime supply of gelled electrolyte in a 
that offers the viewing of live, trans- per minute. The device will drive any re- sealed chamber. Orion Research. Circle 
parent, or unstained specimens in a 20- corder with a range from 0 to 10 milli- 721. 
millimeter-wide field of view. The sub- volts and an input impedance greater Membrane Filter Selection Guide 
stage turret condenser accommodates than 200 kilohms. Samples as small as summarizes the characteristics of such 
four annular diaphragms. Once the an- 0.2 milliliter may be tested. The dual filters for a variety of research appli- 
nuli are centered to corresponding objec- sample feature permits comparison of cations and includes a chemical compati- 
tives, the turret may be rotated from one test samples to control samples. Payton bility chart. Schleicher & Schuell. Circle 
position to another without the need for Associates. Circle 708. 722. 
recentering. Bright-field viewing is ac- Automated Peptide Synthesizers is de- 
complished by turning the substage con- voted to three models and includes a 

Oscillating Ball Flowmeter price list for chemicals and accessories 
Newly offered instrumentation, apparatus, and for bench-top and fully automated sys- 

laboratory materials of interest to researchers in all The oscillating ball flowmeter elec- tems. Vega Biochemicals. Circle 723. 
disciplines in academic, industrial, and government 
organizations are featured in this space. Emphasis is tronically measures ultra-low flow rates. Guide to Searching the Biological Lit- 
given to purpose, chief characteristics, and avail- 
ability of products and materials. Endorsement by A flow transducer consists of a vertically erature includes 72 slides and two cas- 
Science or AAAS is not implied. Additional infor- positioned borosilicate glass tube con- settes. It compares several search meth- 
mation may be obtained from the manufacturers or 
suppliers named by circling the appropriate number taming a magnetic ball; the tube has an ods for the same subject to illustrate rela- 
on the Readers' Service Card (on page 1 18A and electromagnet at the top and a light tive strength and weakness. Science 
214A) and placing it in the mailbox. Postage is free. 

-RICHARD G. SOMMER source and optical sensor at the bottom. Media. Circle 724. 
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Heilma-the largest assortment of highest 
Shipped frozen in O.05M phosphate-buffered precision glass and quartz cells 

Standard Flow through constant temperature 
Anaerobic Special Designs 
Also available-ULTRAViOLET LIGHT SOURCES 
Deuterium Lamps Mercury vapor Lamps 
Hollow cathode Lamps Power Supplies 

A Write for literature 
Box 544 JBorouhHailStation 

Customer Service 617-482-9595 * Jamaica, New York 11424 
 . N  Phone (212) 544.9534 

NEN Chemicais GmbH, Oreleich, W. Germany; NEN Canada Ltd., Lachine, Ouebec 

circle No. 218 on Readers Service card 
Circle No. 25 on Readers' Service Card 

capability: Olympus SZ4il-Tr. Olympus SZ-llI-Tr provides , ............ 

A wide field of view over its the practical solution to a 
5.7:1 zoom range is controlled pressing need, with the first 
by a smooth-working zoom ring, low cost system of its kind. 
with standard 7x to 40x ixtagni- For details, write to Olympus 
fication; or 3.5x to 160x with Corporation of America, 
optional wide field eyepieces 2 Nevada Drive, New hyde 

andauxiiittry jectives  York 11040. 

The Olympus SZ-III-Tr. 
Low-cost zoom stereo trinocular microscope \ 
with photoinicrographic capabilities 
In Canada; W Carsett Co, Ltd, Ontarkx 
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Reference to Uranium. Robert V. Bailey and 
Milton 0 Childers WestvieW Press, Boulder, 
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Biological Oceanographic Processes. Tim- 
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Barry Hargrave. Pergamon, New York, ed. 
2,1977. xii, 332 pp., illus. Paper, $15.90. Per- 
gamon International Library. To order this 
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A Catalog of the Mosquitoes of the World. 
(Diptera: Culicidae). Kenneth L. Knight and 
Alan Stone. Entomological Society of Ameri- 
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Energy Conservation: A National Forum. 
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Restriction Nucleases 
ALL AVAILAII.E FROM STOCK AT REDUCED PRICES / 

Cat. Package 
No. Pr uct Specificity Sizes Prices 

01184 Alul AG,CT SOunits $ 2250 

088 B mH-l GGATCC l00units 2250 

0854 Eco RI GAATTC 100 units 22 50 

0866 Haelll GGi'CC 25units 2250 

0888 Hhal GCGIC lOOunits 2250 
0858 Hinc II GTPyPuAC 20 units 32 50 
0860 Hind Ill A,tAGCTT iGOunits 22.50 

08b2 Hpal GII1AAC 2Ounits 32.50 

0864 Hpall C,CGG 5Ounits 2250 

0908 Kpnl Unknown 200units 22.50 

0886 Pstl CTGCAG 2Ounits 32.50 

0882 SaIl G4.VCGAC 20 units 32.50 
*One unit is the amount required to degrade 1.0 microgram 
of lambda DNA in 60 minutes at 37 in 0 05 ml 

Ins lated container and refrigerant charg .-. 00 

excellence irtbiocbemis#y 

PLbtochemicals,inc. // 

O 1037 NEST McKINLEY AVENUE MILWAUKEE NNiS 53205 / / / 

@1 Call 414/347-7442 TWX 910-262-1111 / / 
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MAXIMIZE DRUG ANALYSES 

A 20 fold increase in sensitivity* 
to Scientific in GLC is possible when the 

Instruments sample is dried thoroughly 

NT A special issue of Science before silylation. 

* Up to 100 samples (tubes) capacity when evaporat- 

1 1 published in the fall of ing tissue extracts, hydrolysates, eluates, etc. for each year, the Guide to Amino Acid, Gas Chromatography, Enzyme Re- 
Scientific Instruments covery, Mass Spectrometry, Sensitive Analyt- ical, Radioi mmunoassay, Clinical and Screening 

ives you the names and Procedures. 

I addressesof over 1900 * Volume reduction and sample concentration by vacuum manufacturers of labora evaporation and centrifugal action without "bumping". 
tory instruments and * 100% sample recovery. 

* E equipment. If you are not a *Reference GLC Microanases of 
subscriber to Science and < Phenacetin and Acetaminophen \ PlasmaLevels-MA Evans&RD  Harbison - J Pharmaceutical Sci- 
you would like to order the ences Vol 66 Nr 11 (Nov 1977) 

send your name and <> 
L G d plus $6.00 to  Pages 1628-1629 (Write for Reprint) 

AAAS Hold 20 Tubes (12 x 75mm) Savant 
Guide to Scientific Instruments Request Catalog from: Savant Instruments, Inc. 
1515 Massachusetts Ave., NW 221 Park Ave., Hicksville, N.Y. 11801 (516) 935-8774. 

Washington, DC 20005 
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