


Beckman L8's: 
the Ultracentrifuges of the 80'; 
Six years ago, Beckman set out to design a new type of ultra- Memory-PacTM Progranunable Module. If you want to make 
centrifuge. Every concept of existing ultracentrifuge designs was duplicate runs using the same rotor speed, temperature, etc., the 
completely reevaluated in the light of the newest technology Memory-Pac module will remember them. No time spent, no 
The result is the Model L8 - a series of three ultracentrifuges so chance for error. You can reprogram Memory-Pac modules in 
remarkable and so advanced that they introduce a new era in seconds - as often as you wish. 
preparative ultracentrifugation Built-in "Extras:' The Dry Cycle removes moisture from the 

The Advanced U1tra-8 Drive. The Ultra-8 chamber so that the next run can be started instantly. The ad- 
drive is a frequency-controlled induction vanced w2t Integrator has recall capability to reproduce 
motor. It drives the rotor directly, and band positions more precisely. There are built-in 
is located inside the vacuum system. There programs for slow starts with shallow gradients, and 
are no brushes to wear, no gears, for zonal operation. Internal diagnostic 
no high-speed vacuum seal systems make servicing simple. 
We warrant the Ultra-8 Highest Performance Ultracentrifuge. 
drive for 16 billion The 80,000 rpm Model L8-80 generates 
revolutions - twice as up to 602,000 g for fastest possible 
long as any other drive. separations. Seven new Beckman rotors 

It needs no external cooling water, and the bring to 43 the number you can use in 
drive module is small and easily replaced. the L8's. Write for Brochure SB-580 to 
Microprocessor Control. You select rotor Beckman Instruments, Inc., Spinco 
speed, run time, and other parameters by Division, 1117 California Ave., Palo Alto, 
finger pressure on the touch control panel - CA 94304. 
no knobs or switches. Run data are displayed 
in brightly lit digital form. 
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Photomicrograph of villus in section of small intestine, 125X magnification, is a simulated video image. 
Photomicrograph by Jack Kath, from Nikon's Small World contest. 

Ikegami videomicroscopy 
for science, medicine, and in d us try. 

What the human eye can see through the microscope the Ikegami ITC-240 
color TV camera can deliver to an Ikegami (or any other) TV monitor 
video tape recorder. And it does this job precisely and easily. 

The camera's flawless color fidelity, achieved by the prism-optic three-tube 
ITC-240, reveals the most subtle distinctions in cellular or metallurgical struc- i: 
tures. The ITC-240 offers the best view to everyone of what the microscopist 
sees. The camera head can be adapted for use in training, gross specimen 
studies, surgical microscopy, surgery, and gastroscopy. 

The Ikegami ITC-240 is a true hands-off camera when used in its micro- 
scope configuration. It cares for itself by automatically compensating for 
variations in light intensity when microscope objectives are changed. It re- 
tains its white balance for 30 hours in a memory circuit so that constant read- 
justment is not necessary. 

The Ikegami interfaces with monocular and trinocular clinical or research 
microscopes. The complete system consists of a camera head, control unit, 
cable, stand, variable neutral-density unit, and necessary optical coupling. 

The dependability essential to a medical video camera is built into the 
Ikegami JTC-240, based on Ikegami's camera design experience. 

Complete details or a demonstration are available from an Ikegami dis- 
tributor, or contact: Ikegami Electronics (USA) Inc., 37 Brooke Ave., May- 
wood, N.J. 07607; (201) 368-9171. California (213) 328-2814. Texas (713) 
455-0100. 

ITC-240 medical TV camera from Ikegami 
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photography 
people. 

If you need photographs of lighting is built in and framing \ \\ 

your work, why sit around is automatic. So all you have 
waiting for them? With to think about is the picture. \\ ' 7 
Polaroid instant photographic You can even use the CU-S to   

equipment you get imme- capture a transient image on a  
diate results. cathode ray tube. ' 

Our wide range of equip- Many cameras and instru- ' 

ment lets you record every- ments can be adapted quickly 
thing from microbes to metal and easily for instant pho- 
stress tests. With Polaroid tography with Polaroid film 
self-developing films you can holders (3) They come in 
have professional quality 3 models to handle3different 
results in color in 1 minute, or sizes of Polaroid Land film 
in black and white (with or (31/4 x 41/4, 4 x 5, and 8 x 10 in.), 
without a usable negative) in so you can get instant results 
seconds. And our equipment in almost any format. 
is simple to use. So you can Many other manufacturers \ 

take the photographs you of cameras and instruments 
need without needing to also supply Polaroid Land 
know a lot about photograpiy camera backs that adapt their 

The MP-4 Multipurpose equipmentto instant photog- y<' 
camera (1) is a versatile, self- raphy These backs use 9 
contained photo studio any- different convenient Polaroid  

one can operate. It uses 14 pack films, so you can see 
different Polaroid instantfilms your project in a new light. 

N to keep you out of the dark- To find out how you can 
room. And it copies, delivers get instant results, mail the 
close-ups, reductions, macro- coupon below Or if you're a 
photographs and photo- very impatient person, call 
micrographs, to bring your us toll-free from the conti- 
answers to light. nental U.S. at 800-225-1618 

Our CU-S Close-up camera (from Massachusetts, call 
(2) is a lightweight, hand-held collect 61 7-547-517 
system you can take almost And stop tapping your foot 
anywhere and get instant while you waitforyourphotos & '> 

photos from ? to 3 times life to come back from the lab. \7 \)\ 
size. Exposure is easy to set, 

1 

Polaroid corporation Polaroid industrial Marketing, Dept A434 575 Technology Square cambridge, Mass. 02139 
I'm impatient. Please send me more Information on how I can use I Polaroid instant photography in my work I utuit Laboratory FILUi'. N ________________________ 

ame________________________________________________ 
Title 
company 
Address_______________________________________________ 

I city State__________ ZIp 
current camera or instrument_____________________________ 
Application or need_________________________________ 

? 1979 Polaroid Corporation Polaroid  L?---- i 



AAfN Now, for the fourth consecutive year, AAAS is preparing 
AAAZ its budget analysis and will convene its 4th Annual 

AAAS Colloquium on R&D and Public Policy. 
Colloquium on Sponsored by the AAAS Committee on Science, 

Engineering, and Public Policy, the Colloquium will be 
held 19-20 June 1979 in Washington, D.C. 

You are invited to participat in this Colloquium and in R  D discussions with leaders in government, industry, and the 
scientific and technical community. Speakers and 
panelists (including Frank Press, the President's Science 

Policy State for the Bureau of Oceans and International 
Adviser and Thomas R. Pickering, Assistant Secretary of 

Scientific Affairs, U.S. Department 
of State) will examine the relationship between 

19-20 June 1979 productivity, international competitiveness and the U.S. 
economy - on the one hand - and innovation, R&D, 
and the impact of current and proposed federal policies 

Mayflower Hotel on the other. 

Connecticut Avenue, NW Colloquium Topics 

Washington, D.C. How do federal policies affect academic science? What are 

the major R&D policies? What are the real links between 
U.S. outlays for R&D and the factors that govern our 
economic growth? Speakers from government, industry, 
and the academic community will provide answers and 
highlight problems related to these and other questions as 

"The budget analysis that the they address the following topics: 
* Federal R&D R&D issues in the FY 1980 budget AAAS prepares for these meetings Federal policies on R&D Outlook for FY 1981 and the 

keeps getting better; the latest, future Problems in the budget process 
third in a series, is a fine, * Industry R&D and the Economy . Problems of R&D in 

item-by-item review of federal industry Emerging fed ral policies on innovation 

R&D spending and now qualifies Impacts on economic outlook of federal and industry policies on R&D and innovation 
as the best way of tracking the * International Aspects of R&D * R&D and international 

complexities of science and money competitiveness R&D and international cooperation and 

in the us." assistance * R&D and U.S. foreign policy * Science and Basic Research Impact of federal policies and 
practices on the conduct of research Universities and 

- Dan Greenberg, New Scientist, academic science Federal scientific institutions and 
29 June 1978 capabilities * Basic and long-term research in industry 

Public accountability versus excessive paperwork 

Research and Development: AAAS Report IV covering 
R&D in the federal budget for FY 1980, data on R&D in 
industry, international aspects of R&D, and other topics 
related to R&D and public policy is being prepared by 
Willis H. Shapley and Don I. Phillips and will be available 
in advance to Colloquium registrants. Registrants will also 
receive the published proceedings of the Colloquium. 

Interested individuals are urged to register early by using the 
Colloquium registration form on the facing page. 
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4th R&D Colloquium Washington 19-20 June 1979 

The fourth AAAS R&D Policy Colloquium will be held on Tuesday and Wednesday, 19 and 20 June 1979 at 
the MAYFLOWER HOTEL, 1127 Connecticut Ave., NW, Washington, DC 20036. [Although commercial 
parking is available in the vicinity of the Mayflower, the Hotel is a short walk from the Farragut North (Red 
Line) and Farragut West (Blue Line-connecting to National Airport) Metro stops.] 

AAAS Colloquium (19-20 June) Advance Registration-enclosed is: 

LII $85 Full Registration (includes lunch on both days, dinner on Tuesday, the R&D: FY 80 Report, 
and the Colloquium Proceedings) 

LII $48 Partial Registration (includes Report and Proceedings only) 
LI] $25 Student Registration (includes Report and Proceedings only; available to full-time graduate 

or undergraduate students only) 

Separate Meal Tickets (lunches at $12 and dinner at $17): 
LII Lunch on Tues., 19th; LII Dinner on Tues., 19th; Lii Lunch on Wed., 20th 

Previous Reports and Proceedings (at $5 each): 
Li R&D FY 79; Li R&D: FY 78; Li R&D: FY 77 
Li Proc. 78 Col.; Li Proc. 77 Col.; Li Proc. 76 Col. 

Program, badge, meal tickets, and R&D: FY 80 Report will be sent about 8 June. Registrations received after 8 Jane will 
be held at the AAAS Registration Desk at the Mayflower Hotel. Previous reports ordered will be sent as soon as possible. 
Proceedings of 79 Colloquium will be sent as soon as available. 

Registrant's Name ______________________________________________________________________________ 
(last name) (first and initial) 

Affiliation 

Address 
(street and number) 

(city) (state and zip) (telephone number) 

LII Please check here if you need special services due to handicap. We will contact you prior to the meeting. 

Mail to: AAAS Meetings R&D, 1776 Massachusetts Ave., NW, Washington, DC 20036 

Mayflower Hotel Reservation-AAAS Colloquium (19-20 June) 
(Reservations received after 4 June cannot be guaranteed) 

Room: Single ($50*); ___ Double ($62*); Twin ($62*) 
*Plus 8Wo D.C. sales tax; for special government-employee discount, present evidence of employment at time of 
Hotel Registration and check here Li 

Arrival: Date ; Time_____________________ Besure to list definite arrival and departure date and time. Hotel reservations will be held only until 
6p.m. unless otherwise specified. Check out time is 

Departure: Date ; Time 3.00 p.m. 

Names and Addresses of All Occupants of Room: 

Name __________________________________________ Name __________________________________________ 

Address___________________________________________ Address___________________________________________ 

City________________ State________ Zip City________________ State________ Zip 

Please indicate any special 
housing needs due to a handicap 

Mail to AAAS Meetings R&D, 1776 Massachusetts Ave., NW, Washington, DC 20036 
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Angiotensin I 500-1000iCi/ig NEX-lOl 
Angiotensin II 1000-1500,ICi//ikg NEX-lOS 

Glucagon 100-200iCi/ig NEX-102 
hCG -80,uCi4ig NEX-lOG 
hCS '-'3oiiCi4tg NEX-103 
hGH '-i00iCiIg NEX-lOG 

Insulin -100tCi/jig NEX-104 
/ Prolactin (rat) 20-50jiCi/g NEX-108 

Prolactin (human) 20-50jiCi4g NEX-127 
TSH 3O-80iCi4ig NEX-107 

T4 100-lSOjiCi/jig NEX-lil 
750-1250iCi/ig NEX-111H 

CALL US TODAY T3 100-lSOiCi/jig NEX-ilO 
FOR YOUR COPY: in Cailfornia: 750-l25OjiCi/jig NEX-liGH 
800-854-0530 714-833-2500 CoiieCt Reverse T3 750-1 250iCiIjig NEX-109 

CHEMICAL & RADIOISOTOPE DIVISION Not for ose in humans or clinical diagnosis 

ION 2727 Campus Drive New England Nuclear 
549 Albany Street, Boston, Mass 02118 IrvIne, CalifOrnia 92715 call toll-free: 800-225-1572 (In Massachusetts and International: 617-482-9595) 

THE FIRST STEP IN QUALITY RESEARCH NENchemicalsGmbH Dre,eich,W Germany;NENCanadaLtd,LachineQuebec 

Circle No. 55 on Readers' Service Card 

Circle No 150 on Readers' Service Card 

Did you miss us in Houston? 

Listen! 
U, We taped many sessions covering a wide variety Of topics at the 1977 AAAS 
aj Annual Meeting in Denver, and we did it again for Washington in 1978 and Houston o 

Q in 1979. 

If you were not able to attend the meeting, or a particular session, get a 
complete list of all available tapes, from 1976 through 1979, 
by writing to 

W AAAS Cassettes 
. do Eastern Audio Associates 
4.119505 Berger Road CD 

Columbia, MD 21046 -5 
(All titles include program abstracts) For a complete catalog listing all AAA5 products, 

please write to 
AAAS Product Marketing Department 
1776 Massachusetts Avenue, N.W. 

washington, D.C. 20036 

woi5uILIseM  
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15.000 RPM 
(12,800x0) 
REGARD.L E.55 
OF LOAD 
With some micro centrifuges. 
constant speed is a constant problem, 
but not with an Eppendorf 

Within ten seconds, the Eppendorf 5412 attains 15,000 rpm,. - 

generating a force of 1 2,800xG, regardless of load. Performance ,'  - 

like this means rapid sample separation, in most cases within 
60 seconds or less An angled rotor accommodates twelve dis- 
posable Eppendorf 1 .5m1 micro test tubes, or twelve 500l, 400p1 
or 250,tl tubes using adapters. (For higher capacity requirements, 
the Eppendorf Model 5413 accepts forty I .5m1, 4O0.tl or 250l 

disposable test tubes in four carriers, but operates at lower 

speeds.) Eppendorf Micro Centrifuges are equipped with auto- '- " V matic 15 mm. timer, safety switch (prevents operation with lid open) and safety lid lock (lid stays locked while rotor is spinning). 

1.5m1 5OOtl 4OQcd :&,'y>> 

Eppendorf Micro Test Tubes have attached caps and are 
ideal for centrifuging, mixing, or storing reagents. Economically     - - 

priced, they are available in the following sizes: polypropylene - - "'' "A 

1 .5m1, SOOpI, 400v1; polyethylene - 400Fd, 250l - ' \'?   

For complete literature, write: Eppendorf Division, Brinkmann.. - 

Instruments, Inc., Cantiague Road, Westbury, N.Y. 11590. 

In Canada: Brinkmann Instruments (Canada), Ltd. 

Eppendorf 
Micro Centrifuges 
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The apptications listed below aration of up to several hundred 
barely do justice to the variety of milligrams of protein by prepara- 
separations that can be per- tive electrofocusing lengthwise in 

STNERSATILE formed with Bio-Rad's new 110 x 300 mm tray. 
R E . APA.CITYU.U Model 1415 Cell. Note that it has Jimmuno - lectrophoresis. The an extra large 125 x 430 mm extra large cooling platform of 

cooling platform. Another the Model 1415 Cell allows you to LE. TR . FOCUSING. unique feature: a condensation run four 100 x 100 mm glass 
coil in the lid that keeps moisture plates (or larger numbers of 
off the gel. So versatile is the smaller plates) simultaneously 
Model 1415 that it very well under identical conditions. Ex- 
could be the only cell of its type cellent for 2-D, "rocket" or 
that you'll need for a ldng, long Grabar-Williams immunoelec- 
time. trophoresis and counterimmuno- 

Analytical Electrofocusing in electrophoresis. 
Thin Layer GeisFocus upto40 DNA sepa.ravion..in..rhi k. 
protein samples acrOss the plat- Agaro e Gels. Rapid preparative 
form using two 125 x 200 mm separation of nucleic acid strands 
glass plates and two pairs of 200 can be.accomplished with the 
mm electrofocusing electrodes..Model 1415 equipped with one to 
Or use 110 mm electrodes to run, four 105 mm wide by 20.0 mm 
sampleslengthwise up to 40 cm. long agarose bridges running 

Preparative Electrofocusing in across the platfrni. 
Granulated .Bd. Use the Model Zone Electrophoresis. Up.to 30 
1415 Cell to produce sharp sep- samples can be analyzed. 

by 
- Hinged Lid with agarose zone electrophoresis in 

Safety Interlock the M.odd 1415 EIell. Bulletin 

Condensatton omplete details. For 
Coil your free cOp'4 call, write or cir- 

.>K430m.m.cle the rea der service n. 

Dual.2200 Wright Avenu 
Electrode Richmond, CA 94804 

sau 

s5is - 

s/f - 

B. ovabi El B 

- Chambe 

27 APRIL 1979 Circle No. 83 on Readers' Service Card 361 



LETTERS The Science article leaves the impres- 
sion that the study has not revealed im- 

Diabetes Drugs: Clinical Trial portant information from its data files. In 
fact, quite the reverse is true. Much of 

The News and Comment article by the fuel for the controversy has come 
Gina Ban Kolata (9 Mar., p. 986) about from data supplied by the study and is a 
the controversy surrounding the Univer- direct result of the high standards set by 
sity Group Diabetes Program (UGDP) it in making data available to the scien- 
contatns a number of erroneous and mis- tific community. Few if any trials have 
leading statements. Like so much that done as well in this regard. The study has 
has been written about the study, it fo- generated seven key papers, all of which 
cuses on the toxicity issue. It is simply have appeared in peer-reviewed scien- 
incorrect to suggest, as is implied in the tific journals (1, 2). The 1970 paper on 
article, that the UGDP drew any con- tolbutamide contained an appendix list- 
elusion with regard to toxicity. The use ing the cause of death and baseline char- 
of oral hypoglycemtc drugs was termt- actertsttcs of deceased patients. The 
nated in the study because of lack of clii- 1975 paper on phenformin contained 20 
cacy, not proved toxicity. As a matter of pages of individual patient data as well as 
fact, ethical constraints make it impos- updated information on the tolbutamide 
sible to reach a conclusion regarding tox- study. Baseline and follow-up data on all 

necessary to stop use of a drug in a clini- made available in early 1978 through an c from a trial such as the UGDP. It is 1027 patients enrolled in the trial were 
al trial before a definitive conclusion announcement in the December 1977 is- 

can be reached regarding toxicity. sue of Diabetes. 
The suggestion by Kolata that the There is no basis for Kolata's value 

Food and Drug Administration (FDA) judgments regarding the quality of pa- 
acted in the absence of data is incorrect. tient care and data processing. It is sug- 
The reporting requirements 0 a drug tri- gested that the care provided for patients 
al covered by an investigational new was substandard. The facts indicate 
drug application (IND) from the FDA quite the contrary. Mortality experience 
meant that the project supplied the FDA, in the study for the placebo and two in- 

JJ. Baker, at regular intervals, with updated reports sulin treatment groups was less than that 
the world's leading containing summary analyses of accu- expected for a comparable group drawn 

mulated data on the study treatments. from the general U.S. population (2). supplier of high-quality The nature of the reporting regarding The use of hyperbole and anecdote is to 

laboratory reagents, Christian Klimt' s participation depicts be expected of critics attempting to make 

now offers 3300 an incorrect role for him in the trial. The a point, but there is no justification for its 
University of Maryland, through the Di- perpetuation by a publication of Sci- high-quality reagents 
vision of Clinical Investigation with ence's stature. It is unfortunate that nei- for the bioscientist. Klimt as its director, serves as the repos- ther critics nor Kolata note the time 
itory for the data from the study. The frame for the treatments to which they 
data belong to the study and not to refer. Patient recruitment and follow-up 
Klimt, as implied. Further, decisions re- started in 1961. Data for the tolbutamide 
garding the format and types of analyses report were assembled over the time pe- 
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any other individual acting alone. Any 1970's to identify and treat systolic hy- 
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I Oranization_________________________ I The article raises questions con- contain some errors, but if anything, the 

g I cerning access to raw data. The ap- data entry and coding process is a source 
I Address____________________________ __________________________ I proach followed by the study represents of pride instead of disappointment. The Zip I a balance of rights: the rights of the pa- use of a magnifying glass on a particular 
I Telephone Ares code I tient to anonymity, the rights of the pub- study, with no denominator for com- 

I lic to all relevant information, and the parison, can lead to lasting misconcep- 
rights of the investigators to perform and tions. All evidence points to superior, 
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dent audits found any significant errors 
in the coding, data processing, or analy- 
ses of the study. Further, an FDA audit 
of a 15 percent sample of patients in the 
UGDP found no evidence of significant 
errors in converting raw data to pub- 
lished tables. 

tide regarding the amount of time and omatograpIIy 
The general questions raised in the ar- 

money to be devoted to clinical trials are insurance 
important. Ultimately, the public, 
through their elected representatives, 
must decide what the answers are. There 

- To anyone who's ever had a thousand hours of is no doubt that clinical trials are ex- work destroyed by malfunction during column pensive, but so is the misuse and over- 
prescription of drugs of questionable val- - - chromatography, LKB's pump, fraction collector and recorder make good sense. Each alone offers 
ue. The cost of the trial ($8.5 million) is outstanding performance. Together they provide 
small compared to expenditures by con- an exceptionally reliable system. 
sumers for oral hypoglycemic agents. - The pump. The VarioPerpex? II pump links elec- 
The drop in consumption noted by I tronically with the system, automatically chang- 
Warner, Wolfe, and Rich (3) since pub- - ing collection rate and chart speed whenever you 
lication of the UGDP results corre- change flow rate. When the pump stops at 
sponds to a savings of more than the end of a run, everything stops. No 
$100,000,000 for consumers. more chart paper piling on the 

The main difficulty with the UGDP is Ii  
not its design, execution, or analysis, but * The collector. The UltroRac? II 
rather that it reached an unpopular con- e----- fraction collector collects 
elusion. The unfortunate aspect of the l by drop, elapsed time or a 
controversy is that it has served as a dis- unique precise volume 
traction from the real implications of the method. You simply dial in 
study concerning the absence of efficacy the volume you want 
of the treatments tested. No amount of 
criticism, no matter how vitriolic, can al- 
ter the findings of the UGDP or obscure 
the fact that no other study has refuted 
its conclusions. Opponents and propo- 
nents alike would do well to expend their 
energies on generating new information 
rather than rehashing the old. to collect That volume 

THADDEUS F. PROUT5 wlll be collected regardless of flow rate. Ac- 
School of Medicine, curacy 15 assured 
Johns Hopkins University, The recorder LKB's 2210 recorder lets you preselect one of 14 speed 
Baltimore, Maryland 21205 ranges from 0.1 mm/mln to 10 mm/sec or select a chart speed that's 

GENELL L. KNATTERUD5 synchronized exactly with flow rate. Clean fiber tip pens provide good, 
CURTIS G. MEINERT5 clear chromatograms. And 95% fsd in 0.4 sec matches it well to the 

School of Medicine, fast response of the Uvicord? S monitor. 
University of Maryland, Pump, collector and recorder are fitting siblings for the Uvicord S 
Baltimore 21201 monitor which never misses small peaks or lets large ones run off the 

References chart. With its 206 nm capability, you can spot peaks you might never 
1. University Group Diabetes Program, Diabetes see at all with a 280 nm instrument. 
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... The UGDP controversy illustrates 
indeed how shameful it is if challenging 
scientific evidence is met with disbelief LKB Instruments Inc. 
instead of evidence disproving or con- 12221 Parkiawn Drive Rockville, MD 20852 
tradicting the challenge and if insinu- 301: 881-2510 
ations of scientific dishonesty are contin- Circle No. 133 on Readers' Service Card 
ued even after the data in question have 36A 307 
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________________________________ been vindicated and upheld by two inde- were found to assume that either jeopar- 
pendent juries of peers, that is, two inde- dized the integrity of the study. . 

New Vertical Gel Slab pendent audit committees. Kolata omits any reference to the fact 
The UGDP data, of course, are open that all UGDP publications have ap- Electrophoresis ... 

to challenge, as are most all scientific peared in the refereed medical literature, 
data, but probably somewhat more so. while the critics of the UGDP, and par- 
The UGDP investigators have been well ticularly the members of the "Coin- keeps it 
aware of this fact. Therein lies a story mittee for the Care of the Diabetic" 
which goes to the core of the con- (CCD), used the pages of the privately simple 
troversy. It is the story of the ethical owned and privately supported, non- conflict which is confronted in almost all refereed Medical Tribune for their pro- 
research involving humans-the ques- nouncements. It should be widely known 
tion of whether a significant trend toward by now and should not have escaped the 
a threat to health or life is a signal strong attention of your reporter that the Mcdi- 

 enough for termination of a clinical in- cal Tribune is not so ready to print cor- 
vestigation, or whether it is permissible rections or refutations as it is to accept 
ethically to continue such an investiga- accusations and rumors.. 

- - : tion until the evidence is indisputable. Kolata quotes many critics of the 
How great an individual sacrifice is ethi- UGDP who misstate the purpose of the 
cally defendable in the search for ad- UGDP and ascribe to it conclusions and 
vancement of the common welfare and generalizations which are not correct. 
the scientific truth? We came face to face The purpose of the UGDP was decidedly 
with this question when we were con- not to investigate whether the oral anti- 
fronted with evidence suggestive of a diabetic agents were "safe and effective" 
proportionally higher incidence of death means "of lowering blood sugar," nor 
due to cardiovascular complications in were the conclusions "that the drugs are 

 two of the five treatment groups-those not efficacious and that they were prob- 
treated with the oral agents. We de- ably toxic." The title of the program and 

The Atlantis vos Electrophoresls cided on the first answer, but not before the headings of all seven UGDP pub- 
apparatus features silicone rubber tubing we had asked for advice from mdc- lications state that the study concerns 
gaskets and a unique speed clamp system 
which makes gel slabs fast and simple to pendent special consultants who re- "The effect of hypoglycemic agents on 
set up and easy to run. viewed the evidence, analyzed it with vascular complications in patients with 

Equally important is the quality and new and different methods, and assured maturity-onset diabetes." Clearly, not 
durability of this unit which is 
constructed of heavy acrylic plastic us that the observed trend was signifi- only the oral agents were involved, but 
with platinum electrodes, glass gel cant and in all likelihood irreversible, also the other hypoglycemic modalities, 
plates, and stainless steel and Some investigators regretted that the ne- insulin and diet; clearly also, the hy- 
brass hardware. cessity of termination would weaken the poglycemic potency of these agents was 

With its 13 centimeter eiectrophoresis final evidence; they would have pre- not under study, but their effect upon the 
path, the Atlantis vos provides the 
resolution you demand. ferred to see the period of data collection vascular complications; and clearly, this 

The flexibility that you need for your extended. Nobody, however, doubted effect was to be investigated in one spe- 
work is provided. 5tandard banana plug the significance of the risk. That, by the cial type of diabetes only, albeit the most 
connectors allow the use of readily avail- 
able power supply units. Beveled top gel way, was the extent of the disagreement common one. The conclusions of the 
plates and 3 and 5 mm spacer plates described by Angela Bowen; most cer- UGDP were that, in the type of diabetes 
allow you to set up the exact gel system tainly it had not the connotation which under study and with regard to the vas- 
you require, in two dimensions if appro- she ascribed to it and to which Kolata re- cular complications of the disease, nei- 
priate. fers. In retrospect one may wonder how ther insulin nor the two hypoglycemic 

And Because It's Simple, much of a greater risk the investigators agents employed were more effective 

It's Inexpensive should have accepted in order to satisfy than diet alone (plus placebo); and that not only the two peer committees which insofar as mortality from cardiovascular 
IUUUUU U U EUKE I concurred with the findings but also the causes is concerned, the two oral agents 
ATLANTIS SCIENTIFIC, INC. profession at large and the public, which were less effective than insulin or diet 
Box 549 Nanuet, New York 10954 remained unconvinced. . . . (plus placebo). There is no reference to 
(914) 268-7142 One may ask, also, why Kolata con- toxicity. The investigators abstained in- 

D Please enter my Order No. ____ tor _____ units centrates so much on the recital of tentionally from describing the nature of 
(gel box, glass plates with 1.5 mm spacers, 13 place proved and unproved plots and subplots the cause or causes that were respon- 
tellon well-torming comb and all silicon rubber surrounding the UGDP, and why, at the sible for the increased proportional death 
gaskets)... $385 FOB Shipping Point. 

D Please send more inlormation. same time, most of the important aspects rates. The design of the study did not 
of the UGDP story are overlooked or permit any such investigations. It was 

NAME misrepresented. The accusations against hoped that this would be done by other, 
INSTITUTION Klimt are not new; his consultantship more qualified investigators. The UGDP 
DEPARTMENT_______________________ with the U.S. Vitamin Pharmaceutical investigators emphasized, however, in 
ADDRESS___________________________ Corporation was known and so was his all their publications that their findings 

FDA assignment during his sabbatical. and conclusions applied only to the type 
CITY STATE Both actions caused great concern to the of disease under study and to the agents 

ZIP Telephone No investigators and were considered im- employed in the study. Moreover, it was 
E u ..* ...... U prudent and regrettable, but no grounds stated repeatedly that the findings re- 
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suIted from a study design which at- myelitis vaccine in 1954 be overlooked. 
tempted to duplicate as closely as pos- The UGDP is a model for later trials only 
sible the management of the ambulatory in the sense that those who plan new tri- 
diabetic patient prevailing when the pro- als strive to improve on those of the past. 
gram started. At that time, no means However, it is no more of a model than 
were available to achieve ideal, that is are those mentioned above and the host 
continuous, physiological blood sugar of additional trials conducted over the 
homeostasis in the ambulatory patient. last 20 years. 
Thus the UGDP results apply only to the Kolata quotes me as pointing to the 
less-than-optimal control attainable un- unusually complete reporting of detail as 
der the design of the program. In recent a source of some of the criticism of the 
years much progress has been made to UGDP, and she goes on to infer from my 
develop means by which a more nearly remark that all or most clinical trials col- 
ideal control may become possible and lect data of inferior quality. I am, no 
can be placed into the hands of the prac- doubt, at fault for failing to emphasize to 
titioner. If it is found in the future that her that my remarks apply to all scien- 
such ideal control has better effects than tific experiments, and not just to clinical 
those observed in the UGDP, the investi- trials. When a great many variables are 
gators will gladly acclaim this progress measured simultaneously in a compar- 
and will be satisfied that the UGDP con- ative experiment, it is nearly certain 
troversy has accelerated this step for- that, as a matter of chance, some van- 
ward in the care of the diabetic. After all ables will appear to favor one group over 
it is not only the CCD who cares! another. Were it the general custom to 

MARTIN G. GOLDNER publish experimental data in so much de- 
1597 Edgewood Drive, tail, the scope of criticism-both valid 
Palo Alto, Cahft)rnia 94303 and misguided-would be virtually un- 

limited. If my comment is seen as a basis 
Although I have admired Kolata's re- for such criticism, the target will have to The solvent resistant stainless 

porting in the past, her article on the be the whole of experimental science, steel tray may be lifted out after 
UGDP is marred by incomplete and one- not just clinical trials, each run for sample processing 
sided presentation of several key points. In sum, the issues surrounding almost and storage, or for washing. 35 
Among the many issues which call for any public policy decision are difficult 
comment, let me mention three. and often controversial. There is room removable, self-standing racks in 

Kolata formulates the controversy as a for strong differences of opinion in the each tray hold up to 210 test tubes 
battle between those who "sharply at- present instance, and that should cause from 12 to 18 mm in diameter. 
tack" the findings of the UGDP on the neither surprise nor alarm. You can select digital time, 
one side, and those who "evangelically PAUL MEIER drop, or volumetric programming. 
promoted" it on the other. She fails to Department of Statistics, University An annunciator panel continu- 
point to the far larger group who share of Chica -'o, Chicago, Illinois 60637 ously displays the number of 
the view that the findings of the UGDP units deposited in each tube 
are not in themselves decisive, but that and the number of tubes filled. 
they raise a legitimate concern about the And best of all-it's priced at 
oral drugs tested. That concern cannot Misplaced Nuclear Plant only $995. 
be resolved by further debate about the 
UGDP alone, but only by assessment of Luther J. Carter's briefing "Nuclear For more information about 
it along with other evidence, or by fur- reactors and eastern earthquakes" the Model 1850 Fraction Collector 
ther clinical study. On these matters the (News and Comment, 30 Mar., p. 1320) 
review is silent. is accompanied by a map that, because phone toll free: [800] 228-4250 

Kolata describes the UGDP as "one of of its inaccurate location of the James A. 
the first large-scale trials ever con- Fitzpatrick nuclear power plant, owned (continental U.S.A. except Ne- 
ducted" and says that "it served as a by the Power Authority of the State of braska). Or write lnstrumentation 
model for the large crop of clinical stud- New York (PASNY), may cause undue Specialties Company, P.O. Box 
ies that followed it." These remarkable consternation to the citizens of western 5347, Lincoln, Nebraska 68505. 
statements ignore the long history of New York. 
clinical trials, both here and abroad. If a The map shows the PASNY reactor 
beginning date for "large-scale" clinical near Buffalo at the eastern end of Lake 
trials must be found, it would be at least Erie, an area having historical and in- 
10 years before the start of the UGDP, strumentally recorded seismicity, where- 
when the Veterans Administration initi- as the reactor is actually situated near 
ated its ongoing program of clinical tri- Oswego, at the eastern end of Lake On- 
als, among which the trial demonstrating tario, in a region of relative seismic 
the effectiveness of streptomycin in treat- quiescence. 
ing certain types of pulmonary tubercu- ROBERT H. FAKUNDINY 

losis is perhaps preeminent. Nor should Geological Survey, New York State 
the contemporaneous British studies and Museum and Science Service, State Instruments 
the celebrated field trial of the Salk polio- Education Department, Albany 12234 with a difference 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE President Carter's Energy Speech 
Science serves its readers as a forum for the presenta- 

tion and discussion of important issues related to the ad- 
vancement of science, including the presentation of mi- In the light of public attitudes, President Carter's recent speech on energy 
nority or conflicting points of view, rather than by pub- was courageous. To announce a plan for decontrol of oil at a time when the 
lishing only material on which a consensus has been 
reached. Accordingly, all articles published in Science- public is concerned about inflation and suspicious that it is being ripped off 
including editorials, news and comment, and book re- required a deep personal commitment. 
views-are signed and reflect the individual views of the The public does not understand the extent of our vulnerability. A recent 
authors and not official points of view adopted by the 
AAA5 or the institutions with which the authors are af- national poll conducted by NBC News and the Associated Press posed the 
filiated. 

Editorial Board following question: "Do you believe there is really an oil shortage, or do 
1979: E. PETER GEIDUSCHEK, WARD GOODENOUGH, you believe that it is a hoax to get consumers to pay higher prices for oil?" N. BRUCE HANNAY, MARTIN J. KLEIN, FRANKLIN A. Of the group polled, 22 percent responded that there is a shortage, 68 per- 

LONG, NEAL E. MILLER, JEFFREY J. WINE 
1980: RICHARD E. BALZHISER, WALLACE . BROECK- cent said it is a hoax, while 10 percent were not sure. Consumers have 

ER, CLEMENT L. MARKERT, FRANK W. PUTNAM, DRY- experienced few difficulties in obtaining gasoline or heating oil; talk of 
ANT W. RossITER, VERA C. RUBIN, MAXINE F. SINGER, 
PAUL F. WAGGONER, F. KARL WILLENBROCK shortages seems to them a fiction created by Dr. Schlesinger. The reality is 

Publisher that we are in a precarious position with respect to oil and its products. 
WILLIAM D. CAREY One factor that is not generally understood is the delicate balance be- 

Editor tween supply and demand in our oil industry. There are no large inventories 
PHILIP H. ABELSON that can be quickly drawn on. The so-called pools of oil in the ground are 

Editorisi Staff not pools at all but many droplets of oil in semiporous rocks. Typical times 
Managing Editor Business Manager required for the oil in a well to be produced are 10 to 40 years. Above ground, 
ROBERT V. ORMES HANS NUSSBAUM 
Assistant Managing Editor Production Editor the inventories are relatively small and about half the total is unavailable- 
JOHN B. RINGLE ELLEN B. MURPHY for example, gasoline in transit in pipelines. As of the end of March 1979, 
News Editor: BARBARA J. CULLITON 
News and Comment: WILLIAM J. BROAD, LUTHER . the ratio of usable inventories to demand was near its lowest level in many 

CARTER, CONSTANCE HOLDEN, ELIOT MARSHALL, years. Available supplies of heating oil were equivalent to only about 2- 
DEBORAH SHAPLEY, R. JEFFREY SMITH, NICHOLAS 
WADE, JOHN WALSH. Editorial Assistant, SCHERRAINE weeks' consumption or less. In order to build up stocks for next winter, 
MACK 

Research News: BEVERLY KARPLUS HARTLINE, production of gasoline must be held down. If the oil producing and ex- 
FREDERICK F. HARTLINE, RICHARD A. KERR, GINA porting countries (OPEC) maintain their present levels of production, 
BARI KOLATA, JEAN L. MARX, THOMAS H. MAUGH II annoying shortages of gasoline will occur. A cutback of production by 
ARTHUR L. ROBINSON. Editorial Assistant, FANNIE OPEC of 10 percent for 20 weeks would necessitate gasoline rationing. It 
GROOM 
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GROOM 

Consulting Editor: ALLEN L. HAMMOND 
Associate Editors: ELEANORE BUTz, MARY DORE would also lead to a frantic scramble for oil. 

MAN, SYLVIA EBERHART, JUDITH GOTTLIEB, RUTH We are at the mercy of OPEC. How hard they squeeze us will depend on 
KULSTAD 

Assistant Editors: CAITILIN GORDON, LOIS SCHMITT, what kind of image of determination and resourcefulness we present. Until 
DIANE TURKIN the President's speech, we looked flabby and helpless. Mr. Carter's actions 

Book Reviews: KATHERINE LIVINGSTON, Editor; 
LINDA HEISERMAN, JANET KEGG are no magical cure, but they are a step. Because of artifically low energy 

Letters: CHRISTINE KARLIK 
Copy Editor: ISABELLA BOULDIN costs, the economy and our living patterns have remained geared to waste. 
Production: NANCY HARTNAGEL, JOHN BAKER; YA Such patterns will not be easily changed and especially not by more ad- 

LI SWIGART, HOLLY BISHOP, ELEANOR WARNER; JEAN monitions. Higher prices here and the prospects of yet higher ones will 
RocKwooo, LEAH RYAN, SHARON RYAN 

Covers, Reprints, and Permissions: GRAYCE FINGER, foster conservation, though not as much as some have hoped. Nor are 
Editor; CORRINE HARRIS, MARGARET LLOYD 

Guide to Scientific Instruments: RICHARD SOMMER higher prices likely to produce much more oil quickly. They will lead to 
Assistant to the Editors: RICHARD SEMIKLOSE more drilling, but experience during the 1970's indicates that really major Membership Recruitment: GWENDOLYN HUDDLE 
Member and Subscription Records: ANN RAGLAND discoveries in the lower 48 states are unlikely. 

EDITORIAL CORRESPONDENCE: 1515 Massachu- 
setts Ave., NW, Washington, D.C. 20005. Area code Decontrol will be particularly helpful in encouraging companies to expand 202. General Editorial Office, 467-4350; Book Reviews, production through tertiary recovery. Using conventional techniques, only 
467-4367; Guide to Scientific Instruments, 467-4480; about one-third of the oil in place has been produced, leaving behind some 
News and Comment, 467-4430; Reprints and Per- 
missions, 467-4483; Research News, 467-4321. Cable: 300 billion barrels-a 45-year supply. Only part of that will be obtained, and 
Advancesci, Washington. For 'Instructions for Contrib- it will be costly. But producing it in quantity would be the quickest way of 
utors," write the editorial office or see page xi, Science, 
30 March 1979. 
BUSINESS CORRESPONDENCE: Area Code 202. lessening dependence on imports. 
Business Office, 467-4411; Circulation, 467-4417. In his speech, Mr. Carter touched on the possibility of expanding efforts 

Advertising Representatives to obtain synthetic fuels, but he did not go far enough. The OPEC now, in 
Director: EARL J. SCHERAGO effect, levy on us a tax or tribute of nearly $50 billion a year. Soon the tax Production Manager: MARGARET STERLING 
Advertising Sales Manager: RICHARD L. CHARLES may reach $100 billion. More jobs and money would be exported. Would it 
Marketing Manager: HERBERT L. BURKLUND not be better for us to levy a tax, for example, 10 cents a gallon, on gasoline 

Sales: NEW YORK, N.Y. 10036: Steve Hamburger, 1515 to be devoted to building a synthetic fuels industry? Such a tax would yield Broadway (212-730-1050); SCOTCH PLAINS, N.J. 07076 
C. Richard Callis, 12 Unami Lane (201-889-4873); CHI- $10 billion a year and could be used to help provide the kinds of guarantees 
CAGO, ILL. 60611: Jack Ryan, Room 2107, 919 N. Mich- and incentives necessary to induce industry to invest much larger sums. igan Ave. (312-DE-7-4973); BEVERLY HILLS, CALIF. 
90211: Winn Nance, iii N. La Cienega Blvd. (213-657- Mr. Carter has given a signal to the world that we are going to begin to 
2772); DORSET, VT. 05251: Fred W. Dieffenbach, Kent address our energy problems. But further actions will be required if we are 
Hill Rd. (802-867-5581) 
ADVERTISING CORRESPONDENCE: Tenth floor, to avoid a long period of anxiety and subservience.-PHIL1P H. ABELSON 1515 Broadway, New York, N.Y. 10036. Phone: 212- 
730-1050. 



The best 
Tektronix hard copy 

shows you a better Multiple terminals Why get stuck with a single-purpose 
hard copy. One Versatec printer/plotter with hard copy device? You can use our 

hard copy controller serves up to quiet, reliable printer/plotter for 
Bigger. four terminals. Add a second listings, data recording, graphics 

* Easier to read. controller for hard copy from up to and other computer-related jobs. 
* Permanent. eight terminals. And, yes, with Compare 

(No silver paper fade-out.) Versatec you can mix terminal Don't take our word for it. Take our 
* And it costs less. types on the same system. pictures. Write for the "Hard Copy 

Three-way output Comparison Kit." You'll see the 
Versatec does more than make hard difference. 
copies. It can print on-line from * Bigger 10.5" x 14.4" image size. 
your computer at 1000 132-column * Double the resolution quality 

lines per * Accepts pen or pencil notation. 
 \\\V \\\  minute and * Archival quality Won't fade in 

plot up to  sunlight. 

Printout - 

-we- - .-  (408 88 2 \55KT>K\ ' 

Hard Copy 4 
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Pharmacia 

Peristaltic Pump P-3 
A compact pump 
electronically controlled for 
constant liquid flows in 

- chromatography and 

gradient formation 
- ----- You can 

* obtain three different flow rates at the same time 
\--\.  -- .... through the three individually tensioned pumping 

* change tubes in seconds with the Snap-in cassette 

* forget about pulsation thanks to the large driven 
rollers 

* rely on a constant motor speed, electronically 
compensated for load and temperature 

- - - 0 use any flow rate between 0.6 and 400 mI/h per 
-, channel with the same gear box 

- * reverse the flow instantly 

Pharmacia Fine Chemicals Dk 
Division of Pharmacia, Inc. I-Ilarmada 

Piscataway, New Jersey 08854 i-IuiChemicals 27 APRIL 1979 "See us at the Tissue Culture Association Meeting" 103 



You can expect much 
more from the AO 
histo.lo.gy.tea.in jjj your I ab.w 

- -,  

820? Rotary Microtome A proven per- AUTOCUT Microtome. Sections hard CRYO-CUT IITM Microtome The most 
former unequalled in excellence. Ex- materials, semi-thin plastic embeddings convenient precision frozen sectioning 
tremely accurate and precise. Sections and paraffin embeddings. ideal for labs instrument ever. Automatic defrost as- 
tissue from 1 to 50 microns. Easy to with heavy, diverse workload. Available sures frost-free operation with no ice 
clean and lubricate, sturdy, rigid con- withfour interchangeableknife holders. buildup, no defrosting problems. De- 
struction. 5afe, secure hand wheel No other microtome can match its abili- sired operating temperature range 
locking. ty to perform as many techniques with between +10 and -300F is readily 

CircieNo. lion Readers' ServiceCard such simplicity, maintained, even with door open. A sliding glass door with built-in heater 
Circle No. 155 on Readers' Service Card eliminates condensation. 

Circle No. 156 on Readers' Service Card 
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P -A-- T/P BOOOTM Tissue Processor Load it, Automatic Knife Sharpener. Provides a 

 'Ql s-:-s- -  - set it, forget it. The instrument fixes, de- precise, safe method of honing micro- 
 p. hydrates and infiltrates tissue sped- tome knives (up to 185mm in length), 

 .- mens in programmed sequence assuring a knife edge that requires no 
 through 12 stations. Has 100-specimen subsequent stropping. coarse and fine 

 -. capacity. Equipped with 24-hour pro- honing controls are color coded for 
.,, gram clock and 72-hour delay timer for ease of use. Preset time controls sharp- 

--#- unattended operation during weekends ening cycle. 

.  .-. or holidays. Circle No. 159 on Readers' Service Card 
s--S eIs4 Circle No. 158 on Readers' Service Card .. .---s.. 

- .. 
- -.5. 

- ' -;.p - 

ULTRACUTTM Ultramicrotome. ultra- Microtome Knives. Made from high- Disposable Microtome Blades. For a 
thin sectioning is easier for the inexpe- quality, fine-grained tool steel, heat fresh, sharp cutting edge at all times. 
rienced and faster for the professional treated and tested for hardness and ml- ideal for sectioning tissue with un- 
operator. All controls are within easy cro structure. Each knife is finish known inclusions to eliminate risking 
reach. Exclusive features include dark- ground, polished and honed to the keen- damage to expensive knives. AO dispos- 
field knife alignment, built-in Reflex- est possible cutting edge that will be able blades are instantly slipped out of 
omat to maintain proper liquid level in maintained even after prolonged use. dispenser and locked into position. 
knife boat, audible and visual warning Circle No. 160 on Readers' Service Card When blade becomes dull, merely 
signals when approaching end of sped- discard. 
men or knife advance, unique insulated Circle No. 161 on Readers' Service Card 
hull construction. 
Circle No. 157 on Readers' Service Card 
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Ortho announces the most powerful, pre- high-precision scatter measurements, and a 5- 
cise, and versatile instrument for cell sorting and watt argon laser for fluorescence measurements. 
analysis ever available commercially: the Ortho There are four detectors: two are photo- 
CytofluorografTM System 50. It combines a rapid multiplier tubes for broad visible-range response, 
cell sorter (based on the electrostatic droplet de- two are solid-state photo-sensors for axial light 
flection principle) with a flexible, wide-ranging loss and narrow forward-angle scatter. A photo- 
analysis package in a single versatile unit. multiplier tube provides for measuring wide- 

Ortho System 50 for analysis. angle scatter. 
Its dual-laser excitation system provides 12 measurement parameters. 

three modes of excitation. There are two single The System 50 Cytofluorograf permits, for 
individual-excitation sources for different pur- the first time,yielding of morphological informa- 
poses: a .8 milliwatt helium-neon laser for ultra- tion by a flow cytometric instrument. Because 
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pulse height analysis, pulse area analysis, and metric system that precisely meets your needs - 

pulse width analysis can be selected for every de- now and in the future. By adding Ortho's forth- 
tector output, a total of 12 distinct measurement coming computer module - which incorporates 
parameters is available with the System 50. Other software dedicated to flow cytometric applica- 
features of the system include two bi-dimensional tions, and is compatible with all analytical sys- 
regions of interest, dual histogram multi-channel tems, you can assemble the most versatile and 
analyzer with cytogram mode, ultra-sensitive op- powerful system presently available. 
tics, and easy sample entry. 

Complete details of System 50 are available With the unique building block design of 
in a new brochure available from your Ortho In- the Cytofluorograf modular system, you can 
struments representative or direct from Ortho create an instrument as simple as our System 10 
Instruments. - a low cost, high performance analytical instru- 

ment for fluorescence distributions. Or, depend- 
The Ortho Cytofluorograf Modular Systems ing on your requirements, you can go on to 
For Flow Cytometric Analysis and Cell Sorting assemble System 60 - a cell sorting system with 

The Ortho Cytofluorograf modules form a unprecedented versatility and analytical power. 
powerful and versatile system for all phases of For full details consult Ortho Instruments, 
flow cytometric analysis and cell sorting. Five Research Instrument Division, or an Ortho In- 
different modules permit you to build a flow cyto- struments representative. 

Protocols No. 26: simple and effective method for cellular DNA 
Determination of Purity of Yeast Cells staining with propidium iodide. Complete in- 

We would like to bring your attention to an structions are given for bringing cells grown in 
interesting application note contributed by K. monolayer cultures into suspension, staining 
J. Hutter of the Frauenhofer Gesellschaft In- their DNA and measuring them in the Cytofluo- 
stitute for Aerobiology, West Germany, No. 26 rograf. Chick erythrocytes prepared in this man- 
in the Ortho Protocols series, which describes an ner can serve as a useful calibration sample, and 
immunofluorescent method for differentiating also to control the quality of the sample prepara- 
wild strains of yeast cells in cultured yeast using tion. This procedure, contributed by Noguchi 
the Cytofluorograf. This method makes available and Browne of the F. D. A. Bureau of Biologics, 
a rapid and precise assay of the degree of wild was developed from earlier work by Krishan and 
strain contamination. Vindelov (references cited). It provides DNA per 
Protocols No. 27: cell histograms with excellent resolution. 
Preparation of Chick Erythrocytes and 
Monolayer Cultured Cells for DNA Analysis For a copy of Protocols Nos. 26 and 27, 

This issue of Ortho Protocols describes a write or call Ortho Instruments. 

ORTHO INSTRUMENTS 
 0 UNIVERSITY AVE., WESTWOOD, MA 02090 

Clinical and Research Laboratory Instrument Systems 
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The ALZETosmotlc mlnlpump the incredible mlnipumps you con attain 
control eompl0ments chemistry  tlll fl 

In 11* quest tor speciftcity both the specificity and the continuity of Since Ehrlich's tIme, chemistry has  the action of the, agents you use In your research. 
jQhQ creative force In the q est for Creativity in applying the principle of cont 

. [the II fci Yttru.e.to complement chem.istry is.you.rs for the.dot. 
lf'tyi elusIve, and eve.n th.shor'.x nples of such creativ.Ityore 

ssh.undesirobleandunsof.e.iiiustroledintherapldly. 

.actions when their concentrations in blood.exp.ondiri.gAlzet?osmotlc 
&tissuesare uricon.trolled, The physiology minlpurnp product.bib.flog.-. 
of hormonal secretofy control systems rophy. May we Include 
teaches how control has complemented your abstract or paper re- 
chemistiy in nature's quest for specificity portingwork based on mlnipurnp -- - 

and continuity in hormonal action, use? For a copy of the bibliog 
.ALZET@asrno.ticminlpurpn rcsph.V,ortoorder, coIlt.he. 

gives you unprecedented, round-theclock followIng tollfre number; 
control for one and Iwo weeks overthe 8OO/2279%S In CalIfornia 

. entry o.f drugs.orhormones IntoThe.blood-.ondRowali, a coect B0 MINIPUMP. 
.......stream.of unrestrained lab onImois With.15I494-5Q7... -. 

QIZQ PeieAitoColWo 94304 n Read 5' ServiCe Car 



Introducing the programmable 
computerized image analyzer 

that doesn!t need 
You can program the new 
Quantimet System 23 for your Using a similar sequence 

rogrammer. of keyboard instructions, the 
image analysis applications ''I operator can enter experimental 
with no computer programming knowledge. variables and compose mathematical expressions 
Image analyzers count, measure and classify features in such as quadratic equations, derivatives and complex 
images from optical and electron microscopes, photo- descriptions of feature shape and texture. 
graphs, negatives, cine film or macro objects Now you can easily develop, test and edit new measure- 
Applications vary widely and virtually each one requires a ment concepts and see immediate results on the 
different type of analysis routine. Quantimet monitor or printout. After you have written your 
Unlike any other image analyzer. the new System 23 analysis routine, store it on a high speed magnetic disc 
Incorporates a unique operator-interactive image analysis for future use. When repeating the analysis, insert the disc 
keyboard which enables you to program the System 23 for into the computer. enter the routine number and the 
your image analysis application without using FORTRAN. System 23 runs automatically. 
BASIC or any other exotic programming language. Call or write for detailed literature today. 
For example, when analyzing features such as particles. Cambridge Instrument Company, Inc., 40 Robert Pitt Dr. 
fibers, etc. depressing the keys  Monsey, N.Y. 10952 Tel.: (914) 356-3331. Telex: 137-305 

3.:,:  results in a fre -____ 

quency distribution of feature length wtich is displayed Cambridge 
on the system monitor as illustrated in the histogram below 

-  ....A-. -- JIIII- -- 

- -. - -i ' JI - - . - - 

---sl 

Quantimet System 23 L to P Microscope on Feature Parameters displayed intermediate or finai Histo Image Editor Pen (optional) 

PDP/1 1 data handier central at each feature assist in grams displayed on monitor used on problem specimens 
processor and controller analysis of specimen Histograms can be logarith to ACCEPT, REJECT, CUT I mic differential or integral JOIN or FILL. 
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<A> in high purity, technologically advanced chem- Suprapur? Density Gradient Chemicals; and a 
icals for use in analytical research, industrial full line of dyes and stains, acids, organics, and 
and clinical science. From research and devel- inorganics from reagent to high purity grade. 
opment, through production and packaging, And in this edition, we are proud to introduce 
MOB maintains rigid standards of quality con- OmniSolv,TM our brand new high purity, glass 
trol. So you can be sure every MOB product will distilled, multi-purpose solvent. 
provide the consistent, high purity you need for Reserve your copy of the 1979 MOB Buying 
your most critical research. Guide by filling in and returning the attached 

A limited number of copies of the new 1979 business reply card, or by writing to us on your 
MOB Buying Guide are now available. It con- letterhead. It's your link to the source of the 
tains more than 500 pages of product listings, highest quality chemicals available, from 
plus technical information, and an invaluable MOB Reagents. 
laboratory safety handbook. 

Included are special sections on EM Chro- MOB Reagents, Associate of E. Merck, 
matography products, featuring the world Darmstadt, Germany - 2909 Highland Avenue, 
famous LiOhrosorb? sorbent line and Hibar?-Il Cincinnati, Ohio 45212 CircieNo 76on Readers' ServiceCard 

HPLO columns; MOB-Schuchardt Organics for 
Synthesis, many of which are rare chemicals MCBRe uits 
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Research & Development: AAAS Reports 

The informative and topical series of reports on research and development budgets and policies produced 
by the AAAS and used as the basis for the annual AAAS-sponsored June colloquium on R&D policy are 

* Designed to promote a wider and clearer understanding of R&D funding and policy issues 
* Addressed to the scientific, technical, and public policy communities and to those responsible for policy 

and funding decisions on R&D 
* Written by Willis H. Shapley, formerly a senior Bureau of the Budget official nd Associate Deputy Ad- 

ministrator of NASA, and Don I. Phillips of the AAAS. 

Now Available - 

RESEARCH & DEVELOPMENT: AAAS REPORT III, by Willis H. Shapley and Don I. Phillips. 
Retail price: $6.00. * 

Report III expands the scope of the series to include R&D in industry and the impact of R&D on 
the economy, as well as R&D in the federal budget: 

R&D in the Federal Budget FYW79 (Port I) provides an analysis of the federal budget's R&D 
content, the policies on which it is based, significant trends, and the basic issues of current and fu- 
ture concern in federal R&D. 

R&D, Industry, & the Economy (Port II) gives a picture of R&D in industry and its nature and con- 
tent, recent trends, and future outlook. Part II brings into focus the complex issues that center 

round interrelations of R&D nd our economic system which have major implications for R&D 
policy in government and in industry. 

Also Available 
AAAS REPORT I Research & Development in the AAAS REPORT II Research & Development in the 
Federal Budget: FY 1977, by Willis H. Shapley. Federal Budget: FY 1978, by Willis H. Shapley, Don 

The first report in the series lays a foundation for I. Phillips, and Herbert Roback. 
the succeqding volumes with an exposition of the The second report in the series gives an analytic 
complexities of the federal budget process, summary and interpretation of R&D in the FY 1978 

A readable volume of lasting value, federal budget and a discussion of significant R&D 
Retail price: $5.00 (quantities limited).A- policy issues that face policy-makers. 

Retail price: $5.00. * 

Research & Development: AAAS Report Series-Constructive and thought-provoking readings on vital 
issues facing the R&D community and the nation today. ORDER YOUR COPIES NOW! 

Report 
R&D'79 $ 6.00 
R&D'78 $ 5.00 
R&D'77 $ 5.00 
R&DSet $14.00(Svolumes) 

A limited number of copies of the June 1976 and 1977 colloquium proceedings is available. Retail price: 
$5.00*each. Proceedings of the June 1978 colloquium are available. Retail price: $6.00.* 

Send your name, address and list of titles to: 

 American Association for the Advancement of Science 
Department L 
1515 Massachusetts Avenue, NW 
Washington, D.C. 20005 

All orders under $10.00 must be prepaid. 

AAAS memher discount: 100 / off retail price. 
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- - Do the 

INSTANT REPLAY better labs 
use the 

Missed the AAAS Annual Meeting OSM ETTE; 
in 1978 or 1979? 

You can make up for lost opportunities with our.or... 
"instant replay" 
We have many of the sessions of all meetings on high-quality 
cassette tapes. Use them in staff meetings or classroom 
discussion groups, for library reference or individual listening. - 

Check the sample listing below for tapes in which you're 
interested. If you don't find the one you'd like, send for the 
complete listing. Each tape includes a program abstract. 

ES The Frontiers of the Social Sciences (79T-4551). 2 cassettes. $16. 

ES Frontiers of the Natural Sciences (79T-4631). 4 cassettes. $32. 

ES Air-Sea Interaction in the Gulf of Mexico (79T-4561). 2 cassettes. 

LI Effects of Desertification on Soil Chemical, Physical, and 
Biological Properties (79T-4801). 2 cassettes. $16. 

ES Biology and Culture and Human Evolution (79T-4571). 2 cassettes. $16. 

ES Violence in the Family: Psychiatric, Sociologic, and Historical can e ry lab 
Perspectives (79T-4701). 4 cassettes. $32. get better results 

ES China's Science in World Perspective (79T-4371). 4 cassettes. $32. 

ES Thomas A. Edison: A Critical Examination on the Occasion of with the OSM ETTE 
the Centennial of Electrical Lighting (79T-4581). 2 cassettes. $16. Results from national proficiency tests show 

that laboratories using the OSMETTE 
ES One Hundred Years of Scientific Psychology: 1879-1979 consistently get better precision on more 

(79T-4651). 4 cassettes. $32. of the specimens than all the other in- 
World (79T-4891). 3 struments combined. A recently published ES The Role of Consciousness in the Physical study shows the OSMETTE laboratories 

cassettes. $24. had the best S.D. on 10 of 12 specimens, 

ES The Future of Electronic Communications (79T-471 1). 4 cassettes. $32. and best CV. on 11 of 12 (one other instru- ment had equal CV. on 3 specimens). Such 
ES Information Transfer and Effective Utilization of Science and remarkable inter-lab precision must reflect 

Technology (79T-4821). 2 cassettes. $16. OSMETTE's inherent characteristics, 
including precision, long term stability, and 

ES Large-Scale Transportation of Coal and Coal-Derived Energy: ease of calibration. 
Alternatives and Impacts (79T-4601). 2 cassettes. $16. We urge you to check the survey results 

yourself. Then if you note that a freezing ES Human Factors of Outer Space Production (79T-4741). 2 cassettes. $16. point measurement, as made by the 05- 

ES Fencing In-and Fencing With-the Oceans (79T-4831). 2 METTE, is the only way to avoid missing the effect of alcohol and other volatiles on 
cassettes. $16. concentration2 , we think you will agree-- 

******@**@*******@*********..*.......@**......*.,* the OSMETTE is the right osmometer for * * your laboratory. 
* Name Write today for full details, or to arrange a 

Address__________________________________________________________ * demonstration--you will be pleased to 
find the OSMETTE is the fastest, simplest, _____________________________________________________ * most dependable, and most economica/ 

* Ci/State/Zip * osmometer available. 
0 0 

ES Check for $_____ enclosed for tapes indicated. : PRECISION SYSTEMS, INC. 
* (Please make checks payable to CEBAR Communications, Inc.) * 60 Union Avenue, Sudbury, Mass. 01776 
* ES Please send a complete listing of all AAAS annual meeting tapes. Telephone: 617-443-8912 0 
* Mail to: AAAS Cassettes, / Eastern Audio Associates, 9505 Berger Road, Columbia. Juel, R., Serum Osmolality, AJOP July 1977 1 155-159). 
S* MD 21046. Allow 6-8 weeks for delivery. 2 Rocco, RM., Letter, Olin Chem 22: No. 3, 1975, p. 399. 

Champion, HR. et al., Alcohol Intoxication and Serum 
Osmolality, The Lancet June 26, 1975 11402-14041. 
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Can you measure enzyme activity at 0.0005 A/mm? 
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We can, with the versatile Varian 

Cary Model 219 UV.Vis Spectrophotometer 
The high signal to noise and low drift characteristics of or 370 fifteen seconds after sampling. For multiple samples of 
Model 219 make this the premier instrument for measuring 100 l the 219's Kinetics System can handle five cells 
those very low concentration enzyme samples. at once and print all results on its microprocessor-based 
Just think, there is no need to concentrate your column Smart Printer. 
fractions when the activity is low and you don't have to dilute All this and the Cary quality can be yours for only slightly 
your samples when highly turbid material is present. The more than you would pay for other low cost" equipment. 
Model 219 can handle them all. Request the Cary 219 information package today It includes 
With the new Routine Sampling System enzyme kinetics applications infor- 
and accurate temperature controller you mation. Circle Reader Service 
can sip up a sample of 500 ,ui and Number 164. 
measure its kinetics at 200, 250, 3Q0 320, To have a Varian-Cary representative 

contact you, circle Reader Service 
Number 165. 

varian 
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tough problems in the biological science lab 

When solutions to biological problems 6 Use atomic absorption to measure 
require the latest in quality instruments, c electrolytes in tissues, cells, and fluids; 
sider \Iarian. Here are some of the newes determine toxicity; nutrient and metabolic 
research and analytical instruments activities; therapeutic effects of some 
available. Plus some of the application 67 elements. Extreme sensitivity of the AA 
areas they can help you with - technique enables characterization of 

microliter samples. 
1 Separate nucleosides, nucleot ides, 
PTH-amino acids and fatty acids with the The new AA-775 Atomic Absorption Spec- 
new microcomputer-CRT-based Model 50..trophotometer's advanced microprocessor 
Liquid chromatograph. You can even sep collects and computes analytical data, en- 
rate nucleosides and nucleotides in the hancing accuracy and precision. Calibration 
same run, (see chromatogram). routines allow automatic weight compensa- 

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

DEOXYFiiBON,UCLEOSiDES AND information circle Reader Service No.68. 
MONOPHOSPhIATE NUCLEOTIDES 
Column: MicroPak Ax-b, 4 mm x 30cm Before (A) and after (B) administration of 

anesthetic. 
Peak identification stored by the E-900 EPR data system for 

1. udR future comparison and manipulation. 
2. TdR 9 For further information, circle Reader 
3. un Service No. 65. 
4.CdR 
5. CR 
6. TdRMP 4 Measure enzyme activity at 0.0005 
7. UdRMP 6 A/mm with the new Model 219 Uv/Vis Spec- 
8. RMP 
9. CdRMP 7 

0. CRMP 10 trophotometer. You don't have to concentrate Rep/icate m asurements Of lead in blood-acid your column fractions when the activity is low so/ution, using carbon rod atomizer. Sample 
and you dent have to dilute your samples volume 2 zl. Lead level 400 pg. Relative standard 

10 lime (mm) when highly turbid material is present. deviation 3.2%. 20 . 30 The Model 219 will handle them all. 

- - - A- - Varian also makes NMR Spectrometers 
The 000 will store nine complete separation 0.010 AA A, (0067 0010) (Reader Service No. 69) and Mass Spec- 
methods in memory for instant call-up. Saves 8 At 1, t 12 trometer/Gas Chromatograph Systems 
time. Makes method development easy. For .ooe 
details circle Reader Service No. 63. M 0057 00047 Almin.- (Reader Service No. 70). / SuSsTRATC 12 To have a representative contact you 

.006 out any \larian instrument, circle Reader 
a 

2 Do enzyme rvice No.71. 
assays on micro- 
samples with the 
new SF-330 Spec- 00 
trofluorometer. It 00 
gives you broad blo- TIME 15 00N051 50 SEC A 

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

systems that will sip a 500 pi sample and in The SF-330's spe 15 seconds measure its kinetics at 200, 25', 
cial microf low cell 
also lets you meas- 30 320 or 370C. To make interpretation easy, the 219 will print all results on its micro- ure PNAs, vitamins, processor-based Smart Printer. For details 
drugs and amino circle Reader Service No. 66. 
acids after separa- 
tion by liquid chro- -- Analyze for 
matog raphy. For Peak Identification 
information circle soilgases, for H, 
Reader Service haloforms in  2. co. 

Ex=340nm,slit-bOnm No.64. drinking water, for 3. N20 
Em = 465 nm, slit = 20 nm steroids, lipids and 4. C2H4 5. C,H, Temperature 27'c carbohydrates 6. 02 

in bodyfluids, for 7. N, 

3 Investigate drug metabolism, study drugs and drug 8. CH4 
the topography of binding sites, enzymatic metabolites in 
reactions, membrane structure, and the blood. Do it with 
effects of anesthetics with the E-109E EPR Model 3700 Gas 
Spectrometer System. Chromatograph. 
By using spin-labeled analogues or by den- The modular, fully 
tifying indigenous free radicals associated automatable 3700 2  16 
with cells, tissues, proteins, etc., the E-109E lets you choose 1 1 t 
provides important structural and environ- exactly what you 8 
mental information-often not obtainable by need for your 
other methods. This information can be application. 

New element-specific detectors 
and a new easy-to-use capillary system 
give you extra capability. For details circle varian/instrument division 
Reader Service No. 67. 611 hansen way, palo alto. california 94303 u.s.a. 
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orisys'erfs WdIiam D. Metz 

Allen L Hammond 

- --Au- - 1 An authoritative book that documents our progress in 
-- A- 4t% - tapping the ultimate energy source. Detailing the 

diverse technologies that depend upon the sun for 
their energy, SOLAR ENERGYis auseful publication 
for solar enthusiasts as well as skeptics, for students 
as well as policy analysts. 

- SOLAR ENERGY IN AMERICA-a broad and 
thorough perspective. 
256 pp., 7" x 10', fully illustrated and indexed; 
0-87168-301-6 (cloth), $18.50*; 0-87168-238-9 

A- (paper), $8.50* 
November 1978 

for Cancer Chemotherapy, To order your copy, send name, address and 
Hyperalimentation, Heparln 
Infusion, and other types of remittance to ALAS 
continuous infusion treatments Department ES-4 
* Extremely precise flow control 1515 Massachusetts Avenue, NW 
* Greater adjustable flow range Wasbington, D.C. 20005 
* Convenient & accurate drug 

infusion in-hospital, at home, 1011 N. Main St., 
at work Middleport, N.Y. 14105 Please allow 6-8 weeks for delivery 

* Carried in adjustablebeltor vest (716) 7357957 4AAAS members deduct 10%. 
CircieNo. 34 on Readers' Service Card _____________________________________________________________ 

oosex ooa a,to.oex Al. 1.1318 AAA 

PAOC 12, cAI EIIM 3 

PEAS NAME rIME 1A1.C AIIEA'-A AREA-8 

PSER 0*47 A 10000 -1140108 39751 
rAull $i33 A 10.1109 283367 19655 

I PEAM 6*25 A 10.000 3911634 24418 
ii I 13REA - 021 A 111.900 19931 - 2485 II, I ASP 18118 A 10.IIOS 290237 21739 

II ItPRO 19*36 D 10.000 - 55895 243755 
7511 21*40 A 10Ol0 205980 19#77 

440 nm A-AMA' A- h&\J\p.j $511 aPr42 A : 3196014 28.7'?9 
ASS 247 A 10.009 24111/11* 67931 10 GLO 26*90 A 1111.099 334943 29504 

I  O  180 

it nalysis 
ot4inino Aciuls in Phvsiolorical and time are limited, the D-500 can For more information nanomoles of 46 amino on the applications ol quantitate Amino Acid Analysis. acids in 3 hours. The illustration write or call: fluids: shows the chromatographic resolu- 

tion and data analysis of a calibra- 
Past and sensitive or the confirmation and quanti- tion mixture by the single column hJ 
analyses of amino acids Ftation of body fluid amino acids method. Routine amino acid pro- DIOEIIriii'ribL 
in blood plasma and nrine associated with inborn errors of files can be analyzed economically 
are peu%ormed rontinely metabolism, nutritional, and certain by the D-400 in 4V2 hours. Either Dionex corporation disease states, analysis by ion- ninhydrin or Fluoropa detection 1228 Titan Way 
and antomatically by Dione exchange chromatography is par- chemistries are available for both Sunnyvale, CA 94086 
Amino Acid Analyzers ticularly useful. When both sample instruments. (408) 737-0700 
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lyzer which is set for two or three selected 
energy values such as those of tritium, car- 
bon-14, iodine-125, or phosphorus-32 in 
single label or for tritium/carbon-14 or 
tritiumlphosphorus-32 in dual label. It may 
also be set manually for counting at any 
other energy values. Packard Instrument. 
Circle 770. 

Radioimmunoassay Data Reduction 

A system is available for on-line opera- 
Dry Bath Biological Oxygen Monitor tion with gamma counters. It features re- 

tention of eight assay protocols in memo- 
Model 7.020 is a temperature-con- Model 53 is documented with over 200 ry and it processes up to eight different 

trolled dry bath with removable sample references to studies of oxygen uptake assays in one unattended operation. 
cups. Temperature may be specified to and evolution. The studies are grouped Printed standard curves may be modified 
1000C (? 0.20C) for analyses of viscosi- under subject headings such as Bacteria, prior to an analysis, and a variety of repli- 
ty, density, pH, salinity, and ion concen- Yeasts and Molds, Cell Fractions, and In- cate structures may be used with up to 
tration. Inserts may be mated to a variety tact Organisms. The device plots uptake eight response selections and eight trans- 
of containers. This benchtop device comes or evolution directly on a chart recorder forms. One- or two-level screening is 
with a separate module for control of with greater rapidity than that obtained possible on response or dose. Iso-Data. 
temperature and function. Nametre. Cir- with conventional manometric tech- Circle 768. 
cle 764. niques. A Clark-type electrode operates 

in a well-defined, controlled environ- 
ment for sensing. Most tests are com- Literature 

Portable Pulse-Height Analyzer pleted within minutes and useful infor- 
mation about rate of uptake or evolution Life Sciences is a photographic prod- 

Model 540 is a battery-operated ana- is generated within seconds. Yellow uct directory that focuses on 35 major 
lyzer that may be connected to an x-ray Springs Instrument. Circle 766. applications from autoradiography and 
or gamma-ray probe to form a complete clinical photography through photo- 
spectrometer. It can acquire a complete micrography and veterinary photogra- 
spectrum in a 1024-channel memory and Flask Heaters phy to radiography and x-ray micros- 
display it on a terminal or it can integrate copy. Eastman Kodak. Circle 761, 
the counts in many peaks, correct for Heatwell Model One will accommo- Environmental Enclosures describes 
spectral interference, apply calibration date round-bottom flasks from 25 shielding from radio frequency, x-rays, 
factors, and display the results directly through 125 milliliters. Model Two is de- and gamma radiation. Ray Proff Divi- 
on the probe. The device is useful for signed for larger flasks from 200 to 500 sion, Keene. Circle 763. 
nondestructive analysis, sorting, testing, milliliters. Both models have refractory Analytical Microbiological Tesfing de- 
and exploration for metals. max In- cavities with embedded heating elements scribes procedures for quantitating vita- 
struments. Circle 767. to allow temperatures up to 600A-C. Tem- mins, amino acids, and antibiotics. U.S. 

peratures may be maintained to within 2 Testing. Circle 771. 
percent by an available controller. Pro- Care and Handling of Laboratory 

Virus and Cell Substrate Wall Chart trek. Circle 765. Glassware offers safety and maintenance 
suggestions to reduce laboratory ex- 

This chart alphabetically lists 120 vi- penditures and make equipment last 
ruses that affect humans and 479 in vitro Microprocessor-Based Liquid longer. Corning Glass Works. Circle 772. 
cell populations in which they replicate. Scintillation Counter Electronic Instrument Rental is a cata- 
The cell populations are segmented into log of more than 1000 instruments that 
four groups: primary, diploid, hetero- Tri-Carb 460C can capture the entire are tested, calibrated, and guaranteed to 
ploid, and cells of unknown or unspeci- radionuclide spectrum from coincidence meet manufacturers' specifications. 
fled type. A handbook accompanies the threshold to infinity. The controller en- Continental Resources. Circle 773. 
chart to aid the user and more than 1000 ables the operator to communicate with Disposable Labware features glass 
references are cited. There is also a glos- the system before, during, and after any and plastic items such as culture tubes, 
sary of names of the cell populations. procedure. The counter can handle up to shell vials, patent lip vials, and others. 
Microbiological Associates. Circle 769. 460 samples at a time in cassette-style Research Products International. Circle 

racks. While a large operation is in prog- 775. 
Newly offered instrumentation, apparatus, and ress, the operator may interrupt analysis Spectroscopy Accessories lists sup- 

laboratory materials of interest to researchers in all to insert and quickly read any other plies for fluorescent, ultraviolet, and vis- 
disciplines in academic, industrial, and government 
organizations are featured in this space. Emphasis is sample and then continue the previous ible light spectroscopy. Wilmad Glass. 
given to purpose, chief characteristics, and avail- 
ability of products and materials. Endorsement by analysis. All instructions, modifications, Circle 776. 
Science or AAAS is not implied. Additional infor- communications, and results of analysis Liquid Cbromatograpby is an in- 
mation may be obtained from the manufacturers or 
suppliers named by circling the appropriate number are available in hard copy for ready ref- troduction to the subject for those al- 
on the Reader Service Card (on pages 366A and erence at the end of a procedure. Another ready familiar with gas chromatography. 
430A) and placing it in the mailbox. Postage is free. 

-RICHARD G. SOMMER feature of the Tri-Carb 460C is the Spectra- Gow-Mac Instrument. Circle 777. 
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WE GET 
Revco? has made quite a name for itself in a lot Next, take where we build our products. Every 

of foreign languages. space-saving Revco product is made in one of the 
In fact, you'll find our products in some of the world's few plants designed exclusively for the manu- 

most remote corners of the earth. (At last count facture of ULTra-Low? temperature equipment. 
people were relying on Revco in 143 countries.) All Take the way we build the Revco line. Each 
because of our very sophisticated sales and service product is engineered for maximum efficiency and 
network. lower operating costs. 

Naturally any product demands routine service. Take all this into consideration and we're sure 
We just want to make sure that when your Revco you'll insist on Revco. 
freezer needs servicing, it gets it from somebody who 
routinely services Revco products. 

This is why the same Revco product FREE. THE REVCO PEN 
performance developed in the United States works THAT WRITES IN 143 LANGUAGES. 
equally as well in Spain, Japan or South America. 

So if you're in the market for a product and 
service that's good enough to travel abroad, imagine 
how good Revco products and services are right 
here at home. Take pen in hand and order the Revco catalog 

WHY WE'RE NUMBER ONE. showing the complete line of Revco freezers. When 
You'll be surprised to learn that our product line you do, we'll send the Revco pen that writes on most 

is our only product line. It's not a side line, any surface. And in 143 languages. 

R E1ICO The world's leader in ULTra-Low? temperature equipment. 
Rheem Refrigeration Products Division 

1100 Memorial Drive, west Columbia, S.C. 29169 Telephone (803) 796-1700 TwX: 810-666-2103 Cable: Revco 
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New Cydllc Nuc/eotide BOOKS RECEIVED AND ham, W. Ch. Hecker, and J. Prvot, Eds. Ur- 
cCMP, (5-3H(N)]- ban & Schwarzenberg, Baltimore, 1978. vi, 

20-3OCi/mmol NET-600 BOOK ORDER SERVICE 214 pp., illus. $24.50. Progress in Pediatric Surgery, vol. 12. 
Rodent Malaria. R. Killick-Kendrick and 

Cell Wall Biosynthesis (Continued from page 400) W. Peters, Eds. Academic Press, New York, 
CDP glycerol, [glycerol-2-3H(N)]- Membranes and Their Cellular Functions. J. 1978. xxvi, 406 pp., illus. $39.75. 

5-lOCi/mmol NET-595 B. Finean, R. Coleman, and R. H. Michell. The Rorsehach. A Comprehensive System. 
Illustrated by T. A. Bramley. Blackwell, Ox- Vol. 2, Current Research and Advanced In- 

CDP ribitol, [ribitol-5-3H]- ford, ed. 2, 1978 (U.S. distributor, Halsted terpretations. John B. Exner. Wiley-Intersci- 
5-l5Ci/mmol NET589 [Wiley], New York). x, 158 pp. Paper, $10.95. ence, New York, 1978. xvi, 448 pp., illus. 

Messages from the Stars. Communication $32.95. 

Assay of dUTPase and Contact with Extraterrestrial Life. Ian Science: The Basic Skills. L J. Campbell and 
dUTP, t5-3H(N)I- Ridpath. Harper and Row, New York, 1978. R. J. Canton. Illustrated by David and Mau- 

15-25Ci/mmol NET-608 xii, 242 pp. $10. reen Embry. Routledge and Kegan Paul, Bos- Metabolic Surgery. Henry Buchwald and ton, 1978. x, 230 pp. Paper, $7. Secondary 
Richard L. Varco, Eds. Grune and Stratton, Science Series. 
New York, 1978. xii, 318 pp., illus. $29. Mod- The Scientific Basis of Flocculation. Pro- 
em Surgical Monographs. ceedings of a NATO Advanced Study Insti- 

The Neutrophil. Function and Clinical Dis- tute, Cambridge, England, July 1977. Ken- 
orders. Seymour J. Kiebanoff and Robert A. neth J. Ives, Ed. Sijthoff & Noordhoff, Al- 
Clark. North-Holland, Amsterdam, 1978 phen n den Rijn, The Netherlands, 1978. vi, 
(U.S. distributor, Elsevier, New York). 370 pp., illus. $33.50. NATO Advanced Study 
xxviii, 810 pp., illus. $148. Institutes Series E, No. 27. 

New Trends and Developments in Vaccines. Set Theory. Thomas Jech. Academic Press, 
Papers from a symposium, Brussels. A. Vol- New York, 1978. xiv, 622 pp. $53. Pure and 
len and H. Friedman, Eds. University Park Applied Mathematics. 
Press, Baltimore, 1978. x, 324 pp., illus. Sex-Related Cognitive Differences. An Essay 
$29.50. on Theory and Evidence. Julia A. Sherman. 

The Next Fifty Years in Space. Patrick Thomas, Springfield, Ill., 1978. xii, 270 pp. 
Moore. Drawings by Andrew Farmer. Taplin- Cloth, $16.25; paper, $12.25. 
ger, New York, 1978. 144 pp. Paper, $7.50. The Silent Pulse. A Search for the Perfect 
Reprint of the 1976 edition. Rhythm That Exists in Each of Us. George 

Nitrates. An Environmental Assessment. Leonard. Dutton, New York, 1978. xiv, 210 
National Academy of Sciences, Washington, pp. $8.95. 
D.C., 1978. xxvi, 724 pp., illus. Paper, $15.25. Silicones under the Monogram. A Story of 
Scientific and Technical Assessments of Envi- Industrial Research. Herman A. Liebhafsky. 
ronmental Pollutants. Sybil Small Liebhafsky and George Wise, 

No Easy Answers. The Learning Disabled Eds. Wiley-Interscience, New York, 197 
Child. Sally L. Smith. National Institute of xvi, 382 pp., illus. $22.25. 
Mental Health, Rockville, Md., 1978 (avail- Small Fruit Culture. James S. Shoemaker. 
able from the Superintendent of Documents, AVI Publishing Company, Westport, Conn., 
Washington, D.C.). xiv, 132 pp. Paper, $3.25. ed. 5, 1978. x, 358 pp., illus. $19. 
DHEW Publication No. (ADM)77-526. 3rd Soviet-Swedish Symposium on the Pollu- 

Oral Contraceptives. Vol. 2, 1978. Michael tion of the Baltic. Stockholm, Sept. 1975. An- 
Briggs and Maxine Briggs. Eden Press, St. Al- ders Akerbiom, Ed. Published for the Royal 
bans, Vt., 1978. xii, 186 pp. $16. Annual Re- Swedish Academy of Sciences by Universi- 
search Reviews. tetsfonlaget, Oslo 1978 (U.S. distributor, Co- 

The Order Microsauria. Robert L. Carroll lumbia University Press, New York). 294 pp., 
and Pamela Gaskill. American Philosophical illus. Paper, $25. Ambio Special Report, No. 
Society, Philadelphia, 1978. xii, 212 pp., illus. 5. 
Paper, $15. Memoirs of the American Philo- Three-Phase UHV AC Transmission Re- 

RNA Labeling in  sophical Society, vol. 126. search. Prepared by General Electric Compa- Peripheral Metabolism and Action of Thy- ny. Electnic Power Research Institute, Palo Uridine, [5,6,5'4HJ roid Hormones. Vol. 2, 1977. D. B. Ramsden. Alto, Calif., 1978. Variously paged, illus. Pa- 
60-75Ci/mmol NET599 Eden Press, St. Albans, Vt., 1978. viii, 294 per, $11. EPRI EL-823. 

pp. $24. Annual Research Reviews. Transition Metal Organometallics in Organ- 
DNA Synthesis in vitro Permafrost. USSR Contribution. Papers ic Synthesis. Vol. 2. Howard Alper, Ed. Aca- 
dCTP, [5,5'-3H]- from a conference, July 1973. Translated from demic Press, New York, 1978. xii, 188 pp., 
40-6OCi/mmol NET-601 the Russian. Frederick J. Sanger and Peter J. illus. $19. Organic Chemistry, vol. 33. 

Hyde, Eds. National Academy of Sciences, Transmission Lines for Communications. C. RNA Synthesis in vitro Washington, D.C., 1978. xxvi, 866 pp., illus. W. Davidson. Haisted (Wiley), New York, 
ATP, [2,8,5'3H] Paper, $18. 1978. vi, 218 pp., illus. $22.50. 

45-6OCi/mmol NET-591 Personnel for Health Care. Case Studies of Treatise on Analytical Chemistry. Part 1, 
Educational Programmes. F. M. Katz and T. Theory and Practice. Vol. 1. I. M. Koithoff 

Not for use in humans or clinical diagnosis. Fillop, Eds. World Health Organization, Ge- ane Philip J. Elving, Eds. Intenscience 
neva, 1978 (U.S. distributor, WHO Publica- (Wiley), New York, ed. 2, 1978. xxx, 882 pp., 
tions Centre USA, Albany, N.Y.). 260 pp., illus. $57.95. 
illus. paper, $10.50. Public Health Papers, Tree Fruit Production. Benjamin J. B. Tes- 
70. key and James S. Shoemaker. AVI Publishing 

New England Nuclear Pesticides. Preparation and Mode of Action. Company, Westport, Conn., ed. 3, 1978. xii, 
549AlbanyStreet, Boston. Mass. 02118 R. Cremlyn. Wiley, New York, 1978. x, 240 412 pp., illus. $20. 
call toll-free: 800-225-1572 
(in Massachusetts and International: pp., illus. + plates. $29.95. The Tricentennial People. Human Appli- 
617-482-9595) Public Program Analysis. Applied Research cations of the New Genetics. Papers from a 

NEN chemicalsGmbH: 0-13072 Dreieich, W. Oermany. Methods. Theodore H. Poister. University symposium, Dubuque, Iowa, Oct. 1975. Iowa 
Postlach4Ol24O. Park Press, Baltimore, 1978. xiv, 626 pp., ii- State University Press, Ames, 1978. xii, 102 
Telephone: 106103185034, Telex: 4-17993 NEN D lus. $19.95. pp. Paper, $4.25. 
NEN canada Ltd., 2453 46th Avenue, The Pursuit of Hope. Miriam Ottenbeng. Women, Science, and Society. Joan N. 
Lachine, Oue. H8T3c9, Rawson, Wade, New York, 1978. xiv, 238 pp. Burstyn, Ed. University of Chicago Press, 
Telephone: 514-636-4971,Telex: 05-821808 $9.95. Chicago, 1978. iv, 218 pp., Paper, $4; to insti- 
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New Cydllc Nuc/eotide BOOKS RECEIVED AND ham, W. Ch. Hecker, and J. Prvot, Eds. Ur- 
cCMP, (5-3H(N)]- ban & Schwarzenberg, Baltimore, 1978. vi, 

20-3OCi/mmol NET-600 BOOK ORDER SERVICE 214 pp., illus. $24.50. Progress in Pediatric Surgery, vol. 12. 
Rodent Malaria. R. Killick-Kendrick and 

Cell Wall Biosynthesis (Continued from page 400) W. Peters, Eds. Academic Press, New York, 
CDP glycerol, [glycerol-2-3H(N)]- Membranes and Their Cellular Functions. J. 1978. xxvi, 406 pp., illus. $39.75. 

5-lOCi/mmol NET-595 B. Finean, R. Coleman, and R. H. Michell. The Rorsehach. A Comprehensive System. 
Illustrated by T. A. Bramley. Blackwell, Ox- Vol. 2, Current Research and Advanced In- 

CDP ribitol, [ribitol-5-3H]- ford, ed. 2, 1978 (U.S. distributor, Halsted terpretations. John B. Exner. Wiley-Intersci- 
5-l5Ci/mmol NET589 [Wiley], New York). x, 158 pp. Paper, $10.95. ence, New York, 1978. xvi, 448 pp., illus. 

Messages from the Stars. Communication $32.95. 

Assay of dUTPase and Contact with Extraterrestrial Life. Ian Science: The Basic Skills. L J. Campbell and 
dUTP, t5-3H(N)I- Ridpath. Harper and Row, New York, 1978. R. J. Canton. Illustrated by David and Mau- 

15-25Ci/mmol NET-608 xii, 242 pp. $10. reen Embry. Routledge and Kegan Paul, Bos- Metabolic Surgery. Henry Buchwald and ton, 1978. x, 230 pp. Paper, $7. Secondary 
Richard L. Varco, Eds. Grune and Stratton, Science Series. 
New York, 1978. xii, 318 pp., illus. $29. Mod- The Scientific Basis of Flocculation. Pro- 
em Surgical Monographs. ceedings of a NATO Advanced Study Insti- 

The Neutrophil. Function and Clinical Dis- tute, Cambridge, England, July 1977. Ken- 
orders. Seymour J. Kiebanoff and Robert A. neth J. Ives, Ed. Sijthoff & Noordhoff, Al- 
Clark. North-Holland, Amsterdam, 1978 phen n den Rijn, The Netherlands, 1978. vi, 
(U.S. distributor, Elsevier, New York). 370 pp., illus. $33.50. NATO Advanced Study 
xxviii, 810 pp., illus. $148. Institutes Series E, No. 27. 

New Trends and Developments in Vaccines. Set Theory. Thomas Jech. Academic Press, 
Papers from a symposium, Brussels. A. Vol- New York, 1978. xiv, 622 pp. $53. Pure and 
len and H. Friedman, Eds. University Park Applied Mathematics. 
Press, Baltimore, 1978. x, 324 pp., illus. Sex-Related Cognitive Differences. An Essay 
$29.50. on Theory and Evidence. Julia A. Sherman. 

The Next Fifty Years in Space. Patrick Thomas, Springfield, Ill., 1978. xii, 270 pp. 
Moore. Drawings by Andrew Farmer. Taplin- Cloth, $16.25; paper, $12.25. 
ger, New York, 1978. 144 pp. Paper, $7.50. The Silent Pulse. A Search for the Perfect 
Reprint of the 1976 edition. Rhythm That Exists in Each of Us. George 

Nitrates. An Environmental Assessment. Leonard. Dutton, New York, 1978. xiv, 210 
National Academy of Sciences, Washington, pp. $8.95. 
D.C., 1978. xxvi, 724 pp., illus. Paper, $15.25. Silicones under the Monogram. A Story of 
Scientific and Technical Assessments of Envi- Industrial Research. Herman A. Liebhafsky. 
ronmental Pollutants. Sybil Small Liebhafsky and George Wise, 

No Easy Answers. The Learning Disabled Eds. Wiley-Interscience, New York, 197 
Child. Sally L. Smith. National Institute of xvi, 382 pp., illus. $22.25. 
Mental Health, Rockville, Md., 1978 (avail- Small Fruit Culture. James S. Shoemaker. 
able from the Superintendent of Documents, AVI Publishing Company, Westport, Conn., 
Washington, D.C.). xiv, 132 pp. Paper, $3.25. ed. 5, 1978. x, 358 pp., illus. $19. 
DHEW Publication No. (ADM)77-526. 3rd Soviet-Swedish Symposium on the Pollu- 

Oral Contraceptives. Vol. 2, 1978. Michael tion of the Baltic. Stockholm, Sept. 1975. An- 
Briggs and Maxine Briggs. Eden Press, St. Al- ders Akerbiom, Ed. Published for the Royal 
bans, Vt., 1978. xii, 186 pp. $16. Annual Re- Swedish Academy of Sciences by Universi- 
search Reviews. tetsfonlaget, Oslo 1978 (U.S. distributor, Co- 

The Order Microsauria. Robert L. Carroll lumbia University Press, New York). 294 pp., 
and Pamela Gaskill. American Philosophical illus. Paper, $25. Ambio Special Report, No. 
Society, Philadelphia, 1978. xii, 212 pp., illus. 5. 
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