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25years 
in nuclear analysis 

Over 25 years ago LKB was designing and building dioactive isotopes in the clinical field. Some of the 
instruments for nuclear research. In fact, one of the LKB innovations of earlier years: whole-body scan- 
earliest instruments developed for advanced work ners for radioactive tracing in human patients; beta- 
in the nuclear field was LKB's 200 million electron- comparators; scalers, counters and automatic 
volt synchrocyclotron, installed at Uppsala Univer- sample-changers; and radio-chromatogram scan- 
sity in 1947. ners. This wealth of nuclear experience stands be- 
Since that time LKB has always been in the fore- hind the current range of LKB-WaIlac Gamma and 
front with equipment for tracing and counting ra- Liquid Scintillation Counters. 

LKB Instruments Inc. 
12221 Parklawn Drive, Rockville MD 20852 
11744 Wilshire Blvd Los Angeles calif. 90025 
6600 West Irving Park Road, chicago III. 60634 
260 North Broadway, Hicksville N Y 11801 

1947 LKB s 200MeV synchrocyclotron being installed at Uppsala 
University Sweden 
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Ii Hf the state 
1. Discovering Mars iif I!iRflIR 1. Eluding the Energy Trap 
2. Evolution and the Descent of * WWUWUUWW 2. The Earth's Fire Man * 3. Science, Development, and 
3. Advances in the Behavioral *fl Human Values 

Sciences 4. Technological Shock 4. What is Needed for Peace? wEE 5. Population Policy and Human 5. Health Care and Delivery Science is a constantly changing Development 
6. Advances in the Physical series of approximations," a scien- 6. Earthquakes: Managua and and Life Sciences tist-philosopher pointed out. Beyond 
7. Advances in the Ocean Sciences Thus, each of the 36 interviews 7. Volcanoes 
8. Public Understanding of Science between scientists and journalists is 8. Hurricanes 
9. Technology Today a snapshot of a particular science at 9. Malnutrition: A Medical and 

10. The Finite Earth a particular time. But, summed up, Economic View 
11. Advances in Astronomy these interviews offer a verbal 10. The Green Revolution; An 
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the early seventies: progress in 11. Legend and Science in the Early 
genetics, the difficulties of finding Americas 
technological answers to natural 12. The Science of Violence 
disasters such as earthquakes, vol- Each of the three Speaking of Science 
canoes, and hurricanes; the pulsat- volumes includes six one hour audio- 
ing need to explore the worlds cassettes, packaged in an attractive album and accompanied by a booklet beyond-Mars, cosmic puzzles such with background on each conversation. 

Volume as pulsars, the oceans. We continue Cost of all three volumes, with slipcase, 
to probe ourselves-the basis of is $84.95 to AAAS members; $99.95 to nonmembers. Volume I, 1972, Volume II, our violent behavior, our evolution, 1973, and Volume Ill, 1973 are available 
the nurturing of our young.., separately at $34.95 each to AAAS interviews-like members, and $39.95 to nonmembers. Each of these (Both prices plus $1.50 postage and 
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little. Assembled, they give a pano- r -- - - - - - - 

rama of science that is revealing of Please s nd me _____ 3 set albums 
1. The Dilemma of Prisons with slipoase of Speaking ot Science its depth, its breadth, and its I at $99.95 each. $84.95 for AAAS 2. Science and Sociology of dynamic state. I members. (Both plus $1.50 postage Weather Modification ,. and handling.) 
3. New Dimensions in Human  ''' ' 
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9' 1and handling.) 5. Energy Rationing 

-check enclosed -please bill me 6. Forest Ecology and Management * 
7, Environment and Cancer 
8. Patterns of Discovery name (please print) 
9, The Limits of Growth: A Debate I _________________________ 
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AMERICAN ASSOCIATION FOR 

THE ADVANCEMENT OF SCIENCE Targets 
Science serves its readers as a forum for the 

presentation and discussio7n of important issues 
related to the advancement of science, including The targeting of n.search has always been with us, but it has lately 
the presentation of minority or conflicting points become a more insistent theme. This stems, in part, from the demands 
of view, rather than hy publishing only material 
on which a consensus has been reached. Accord- of an increasingly informed public which looks to science for the prompt 
ingly, all articles published in Science-including solution of an array of troublesome problems. As the fraction of the 
editorials, news and comment, and book reviews- 
are signed and reflect the individual vicws of the federal budget assigned to research and development in health, ecology, 
authors and not official points of view adopted by 
the AAAS or the institutions with which the authors energy, space, and many other areas of science has increased, the tax- 
arc affiliated, paying citizen has properly exhibited increasing interest in the selection 

Editorial Board of specific areas in which research is to be pursued. The taxpayer pays 
1974 

ALFRED BROWN FRANK W. PUTNAM the piper and with some justification demands, if not to call the tune, 
JAMES F. CROW MAXINE F. SINGER at least to contribute to the cacophony. 
SEYMOUR S. KETY GORDON WOiMAN 
FRANK PRESS The word "target" is one of a number of terms derived from the 

1975 military which have been adopted by science, perhaps as a consequence 
HERBERT S. GUTOWSKY DONALD LINOSLEY of the shotgun marriage between scientist and soldier which took place 
N. BRUCE HANNAY RUTH PATRICK 
DONALD KENNEDY RAYMOND H. THOMISON dunn0 World War II. Other military words and phrases now some- 
DANIEL E. KOSHLAND, JR. what incongruously but firmly fixed in the scientist's jargon are "strategy" 

Editorial Staff and "task force." 
Editor: PHILIP H. ABELSON 

Business Manager: HANS NUssBAU NI A target, we may take it, is a special kind of a goal. It is well defined 
Managing Editor: ROBERT . ORMES and clearly visualized, falling within the direct line of sight of the eye 
Assistant Editors: ELLEN F. MURPHY, JOHN E. or, at the very least, of the mind's eye of the observer. He knows before- 

RINGLE hand what the target looks like and has ways of ascertaining whether 
Assistants to the Editors: NANCY TEIMOURiAN, a hit has been scored. He need only muster his task force, assemble his 

PATRICIA ROWE 

News and Comment: JOHN WALSIS, LUTHER .. ammunition, determine his strategy, and bang away. 
CARTER, DEBORAH SHAFLEY, ROBERT GILLETTE, NICHO- Yet, targets are sometimes deceptive. Occasionally they may prove 
LAS WADE, CONSTANCE HOLDEN, BARBARA J. CULLITON, infrequently map 
SCHERRAINE MACK to be mirages. Not the is inaccurate or is misread. 

Research News: ALLEN L. HAMMOND, WILLIAM The judgment of target size and distance may be erroneous, the estimate 
D. METZ, THOMAS H. MAUGH II, JEAN L. MARX, of munition needs may be faulty. As in war, so in science one of the 
ARTHUR L. ROBINSON, GINA BARI KOLATA 

Book Reviews: KATHERINE LIvINGSTON,ANN O'BRIEN most difficult judgments the investigator is called upon to make is the 
Cover Editor: GRAYCE FINGER selection of a target towaro the conquest of which he will dedicate his 
Editorial Assistants: MARGARET ALLEN, iSABELLA resources. 

BoULDiN, ELEANORE B UTZ, MARY DOREMAN, SYLVIA 
EBERHART, JUDITH GIvELBER, CORRINE HARRIS, NANCY From the pages of history comes an anecdote that may prove illustra- 
HARTNAGEL, OLIVER HEATWOLE, CHRISTINE KARLIK, tive. During the War of 1 812, an arm of the British Royal Navy was 
MARGARET LLOYD, ERIC POGGENPOHL, JEAN ROCKWOOD, Chesapeake evening August 1Q12 
LEAH RYAN, Lois SCHMI1T, MICHAEL SCHWARTZ, cruising in Bay. At dusk on the of 10 
RICHARD SEMIELOSE, YA LI SWIGART, ELEANOR WARNER the ships approached the harbor of the modest fishing village of St. 

Guide to Scientific Instruments: RICHARD SOMMER Michaels, on the Eastern Shore of Maryland. The British command, 
Membership Recruitment: OWENDOLYN HUDDLE' 

Subscription nsing that it had found a vulnerable target, neglected to send a spy Records and Member Records: ANN se 
RAGLAND ashore to case the joint. It therefore did not learn that the villagers, 

Advertising Staff aware of their peril, had all agreed to extinguish every light in the 
Director Production Manager village and hang all available lanterns on the branches of trees in a 
EARL J. SCHERAGO MARGARET STERLING nearby forest. The ruse worked magnificently, and all night long the 

Advertising Sale.s Manager: RICHARD L. CHARLES British ships lobbed cannonballs, most of which fell harmlessly among 
Sales: NEW YORK, N.Y. 10036: Herbert L. Burkltmd 
11 W. 42 St. (2t2-PE-6-1858); SCOTCH PLAINS, N.J: the trees. St. Michaels is known to this day as "The town that fooled 
07076: C. Richard Callis, 12 Unami Lane (201-889- the British." 
4873), CHICAGO, ILL. 60611: Jack Ryan, Room 
2107, 919 N. Michigan Ave. (312-DE-7-4973); B W- The morals of this tale are self-evident. 
ERLY HILLS, CALIF. 90211: Winn Nance. 111 N. La 
Cienega Blvd. (213-657-2772); DORSET, VT. 05251: 1) The identification of the proper target may be more difficult than 
Fred W. Dieffenbach, Kent Hill Rd. (802-167-5581) 

is generally supposed. 
EDiTORIAL CORRESPONDENCE: 1515 Massa- 2) Aiming at the wrong target can be enormously costly in terms of 
chusetts Ave., NW, Washington, D.C. 20005. Phones: 
(Area code 202) Central Office: 467-4350; Book Re- ammunition and other resources. 
views: 467-4367; Business Office: 467-4411; Circula- 3) In selecting a target, one should secure and study the latest and 
lion: 467-4417; Guide to Scientific Instruments: 467- 
4480; News and Comment: 467-4430; Reprints and most sophisticated available information. This conclusion is equally true 
Permissions: 467-4483; Research News: 467-4321, 
Reviewing: 467-4440. Cable: Adv cesci. Washington. whether the target be military or scientific.-DEWITT STETTEN, JR., 
Copies of "Instructions for Contributors" can be 
obtained from the editorial office. See also page . Deputy Director for Science. National Institutes of Health, Bethesda, 
Science, 28 June 1974. ADVERTISING CORRE- arvlai,d 20014 
SPONDENCE: Room 1740, 11 W. 42 St., New York, 
N.Y. 10036. Phone: 212-PE-6-185 
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A membrane potential spike becomes 

a light flash with Kodak's Merocyanine 540 

This dye can now be ordered as tensity increase above resting fluorescence samples from Heseltine's shelves. Reasons 
EASTMAN 14014.* A report in Na- is five times larger than the authors had why a business executive, accountant, or 

seen with any of over 150 dyes before lawyer might turn down a neurophysiolo- 
ture New Biology 241: 159 (1973) Merocyanine 540. There is also reason gist's request for such a bag would not be 
tells how a group at Yale stained to be modest: that great spike represents well understood by the neurophysiologist. 

a change in resting fluorescence of about For screening at the seashore by the great giant axon from squid with it, illu- one part in l0. Perhaps if Heseltine had axon of Loligo pealii, Cohen Ct al want 
minated at 540 nm, and recorded worked harder, that 1O- might have been many more dyes than the mere 15 Hesel- 
fluorescence redward of 590 nm in 10-2, or 5% or even 20%. The thought tine sent after Merocyanine 540. None of 

them was as good. Like Merocyanine 540, 
response to electrical stimuli. The nags. 

Perhaps a better fluorochrome than they had been designed for another pur- 
fluorescence lagged the action po- Merocyanine 540 might turn up in a large pose. Now the purposes of the neuro- 
tential by less than 50 1tsec. With paper bag of hundreds of little vials of dye physiological laboratory interest Heseltine. 
good linearity found between the 
fluorescence intensity and the poten- 

tial as measured with an internal 

electrode in the axon, optimism is N expressed that electrodes may no 
longer be needed to pick up mem- 
brane potential spikes. We hope this 
is no flash in the pan. 

Since long before molecular biology turned on the light of fluorescence 
What happened to see by, we have been marketing biological stains. With changes in 

Contact was initiated by L. B. Cohen, the textile-dye industry, we have had to start making many a dye that 
Department of Physiology, Yale Univer- we fonnerly were able to buy and have certified for laboratory use. As 
sity School of Medicine. He had heard that a result, quality is up. We do seek opportunity to put our competence 
at the Kodak Research Laboratories new 
dye molecules are constantly being de- with dyes at the service of the life scientist. Inquiries should impart 
signed and constructed. According to the nothing confidential, should be directed to G. S. Grau, Dept. 742B, 
tales one hears, we have been putting to- Kodak, Rochester, N. Y. 14650 (not to the Kodak Research Labora- 
gether a few new dyes each working day 
for the past 50 years. Suspecting that such tories!), and might say something like, "Your EASTMAN XXXXX is 
tales are not altogether apocryphal, Cohen fine as far as it goes, but what I and my buddies really want to buy for 
told the Kodak Research Laboratories what money is ] ." 
he wanted a dye to do and asked that it be provided to him. Just like that. For starters, here is a list of EASTMAN Organic Chemicals believed 

Inexplicably, a warm, cordial letter in- to shine forth in some useful way as fluorescent probes or fluorescent 
forming Doctor Cohen that the Labora- 
tories do not operate that way failed to stains for proteins: 
go out. Instead, our D. W. Heseltine, a 
leading molecular architect, found himself EASTMAN No. 
contemplating Cohen's request. To which 1757 Acrid me Orange 
he responded thus: 10296 8-Anilino-1-naphthalenesulfonic Acid 

T484 8-Anilino-1 -naphthalenesulfonic Acid Sodium Salt (Techn.) 
 G143 10990 8-Aniline-i -naphlhalenesulfonic Acid Magnesium Salt 

0 )C-N 11512 8-Aniline-i -naphthalenesultonic Acid Ammonium Salt 
r( C:CM-CHsCM-CIV C c8 11128 l\l-lp-(2-Benzoxazolyl)phenyl]maleimide 

- \ - 11502 4-Ohloro-7-nilrobenzo-2-oxa-13-diazole 
N C-N a 11514 4-Dimelhylamino-4'-isolhiocyanatostilbene (CI.I)3 CM3 11313 4-Dimelhylamino-4'-maleimidoslilbene (CM2)3 SO3 Na 9090 5-Dimethylamino-1-naphlhalenesulfonyl chloride 

Just like that. Zap. Call it Merocyanine 11218 5-Dimethylamino-1 -naphthalenesulfonic Acid 11808 N,N'-Dioctadecyloxacarbocyanine p-Toluenesulfonate 
540. After a decent interval, dark crystals 010868 5-Fluorescein Isothiocyanate (OcrI.) 
of Merocyanine 540 arrived in New P7281 8-Hydroxy-1 ,3,6-pyrenelrisulfonic Acid Trisodium Salt (Pract.) 
Haven, where Cohen in company with 11615 9-lsolhiocyanatoacridine 
H. V. Davila, B. M. Salzberg, and A. 5. 11970 3-lsothiocyano-1 ,5-naphthalenedisulfonic Acid Disodium Salt 
Waggoner got it into their seawater at a 11886 Lissamine Rhodamine B Sulfonyl Ohioride 
final dye concentration of 0.05 mg/ml, 14014 Merocyanine 540 
with 1% ethanol and 0.025% surfactant 11829 7-(p-Methoxybenzylamino)-4-nitrobenz-2-oxa-1 3-diazole 
polyol. 6566 1 -Pyrenebutyric Acid 

There is reason to brag. The spike of in- 11439 5(6)-Rhodamine B Isothiocyanate 
02245 Rose Bengal (cert.) 

_________ 10613 6-p-Toluidino-2-naphthalenesulfonic Acid 
10591 8-p-Toluidino-1 -naphthalenesulfonic Acid 

5'Frorn a lab supply house, or at $38.50 for 11002 6-p-Toluidino-1-naphthalenesulfonyl chloride 
1 g from Kodak, Organic Chemical Sales, 
Rochester, N. Y. 14650. Price subject to 
change without notice, ____________________________________________________________________________ 


