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Beckman Amino Acid Analyzers
now give you computed results

With automatic amino acid analyzers, you
can be blessed with a wealth of data—too
much, really, to calculate by hand. An ordi-
nary digital integrator helps, but you still
have to convert to actual concentrations.

The System AA Computing Integrator goes
all the way! Attached to your Beckman Ana-
lyzer, it gives you final results in retention
time and concentration. It also prints out %
concentration. molar ratio, 440/570 nm
channel ratio, and concentration compared
against a chosen factor or internal standard.

The System AA remembers. You make a
calibration run, and it calculates and stores
the calibration constants. When you run your
sample, out come the computed answers. Its
memory is so large that it can compute the
results simultaneously from up to four ana-
lyzers running different methodologies.

The System AA has been designed espe-
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cially for amino acid analysis and is built Tl etss oay0,
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for Beckman by AutolLab. We sell, install, 6943 1023 gaaL3p;

BG+5 4261652
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and service it. It costs little more than an or-
dinary integrator — less, in fact, per analyzer,
if it serves two instruments.

Wouldn't you rather have computed re-
sults? You can! Write for Data File AA-128
to Spinco Division, Beckman Instruments,
Inc., 1117 California Avenue, Palo Alto,
California 94304.

«-.in concentration,
percent concentration,
molar ratio,
and 440/570 nm ratio.
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This Swiss-mad
rotating evapora
has madea
great name for

Now we're giving
it anew one.

Recognize this popular Rotating ="
Evaporator? Precision-made in Switzerland, its
outstanding design, unusual versatility and
ease of operation have made itworld famous.
In fact, these Swiss Evaporators outsell every
other brand.

Even though you may
the name ‘Buchi’ may not be f
until recently they were mark
else under a different name in the USA and
Canada. Now that they are Brinkmann products,
we're giving these evaporator§a new name, Biichi,
the same name they’re so well
everywhere else. e

To find out more about the completewn.. .

Buchi line, including the Model EL Super

Rotavapor with electronic speed control and

patented duct system, get the new Biichi/

Brinkmann brochure. For your free copy, please (1] ]
write: Biichi Division, Brinkmann Instruments, B“chl/
Westbury, N.Y. 11590. In Canada, write:

e
Brinkmann Instruments (Canada) Ltd., B k
50 Galaxy Boulevard, Rexdale (Toronto), Ont. rln mann
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~ The new Sorvall GLC-2 General Laboratory
Centrifuge can also save you problems. And the
time it takes to solve them. And, very likely,
money as well.

This new centrifuge is a modernized version of

our GLC-1, a world-wide best seller. Why the
change? It's Sorvall policy to improve a product
—no matter how good itis—whenever we find
ways to make it better.

- You get the best of the GLC-1 in the GLC-2: Size

that fits easily on a table or bench. Wide rotor- and-tube versatility.

Many research-centrifuge features at an ordinary clinical-centrifuge price.

Speeds to 6,000 RPM. Forces to 4,950 g. Plus the unmatched smoothness in

- separations that comes with Sorvall’s exclusive, patented Gyro-Action Direct Drive.

What's more, the new GLC-2 has protective advantages for the operator. The rotor won't spin

- until the lid is closed. After the controls are pre-set, one switch locks the lid and starts the rotor.

While the rotor spins, the lid stays locked. It remains locked until the rotor is at rest.

The lid is counter-balanced to open and close so conveniently you'd almost think it's weightless.

- And new printed circuit-card electronics provide greater-than-ever speed control reliabilty.

- An adjustable, 5-position brake allows a broad choice of braking speeds

- Even the colors are new—styled to help brighten up your Iab

~ Inresearch, hospital and training laboratories, ot ol : :
the space-saving GLC-2 is a giant asset. Like e e e

complete details? Just write to Ivan Sorvall, Inc., - ~ ;

- Newtown, Conn. 06470. Or phone (203) 426-5811.

SORVALL

Ask for Bulletin SC-5TNC
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Why we think
Brush biomedical recorders

areyour best choice.

ARADAAn &
T N o o B WE HAVE WHAT YOU NEED.
& &4 Choose from 1to 8 channels on
= our high performance direct writing
i recorders. Or select a special pur-
pose recorder from our complete
line. We have an x-y recorder. A
lightbeam oscillograph with up to
16 channels. And an 8-channel hi-
speed multipoint. All with built-in
Brush quality and dependability.
AN ADVANCED PRODUCT. Whichever Brush reoorder you choose you'll
have the ability to monitor all the physiological para- g
meters you need. 3
ACCURACY. It's guaranteed to 99.5% even over an §
80mm chart span by our Metrisite® non-contact servo-
loop feedback device. £
CLEANEST TRACES. Our pressurized inking system | &
eliminates smudges, smears, skips and puddles. Traces |
are actually forced into the paper, not just laid on top.
So they're always crisp and clean.
Send for our 36 page full color catalog. Write Gould | =

——._Inc., Instrument Systems @}
Division, 3631 Perkins | =%
Avenue, Cleveland, §
F‘“"‘“’" a Ohio 44114 or Rue Van pAss

\_ v/ Boeckel 38, Brussels, §
‘ ’f /1140, Belgium.
Our traces Thermal traces
Universal Coupler
BRUSH INSTRUMENTS Circle No. 8 on Readers’ Service Card
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Tape Storage
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Digital
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Line Unit

1600/1611
1612/1613
Line
Printers

PACER 581/681/781
Parallel
Analog

Processor

8880

o 8853
Muhi-Channel :
CRT Display JEX Bttens

PACER 100
What a Way to Grow!

It’'s EAI's digital cornerstone. Our PACER™100 is no
ordinary computer. It’s the beginning of a new growth
story, a digital especially designed to work with our new
parallel processors. And work it does in expandable sys-
tems that provide unequaled throughput in scientific and
engineering problem solving.

We put the PACER 100 at the digital corner of three
different series of new PACER systems, each larger than
the next: PACER 500. PACER 600. PACER 700.

Then we provided options to help you grow, to let
you fine-tune your system to exactly the type and scale
of problems you face. Up to giant-sized.

At each level, your PACER system can deliver far
more scientific and engineering design-problem solu-
tions—per day or per dollar—than any other system
available.

Meanwhile, your techniques and solutions will be
state-of-the-art in the areas you choose: Optimization.
Simulation. Control. Design. Data Reduction.

Further, we have a huge library of software to help
you—including a foreground/background Real-Time
Operating System. And we have more than 5,000 case

Circle No. 4 on Readers’

histories of applications to prove our software expertise.

As you can see, we make no ordinary claims. Now,
thanks in part to our new digital, we can make one more
dramatic assertion: PACER systems can offer you per-
formance/price ratios that run to over 100 times those
of conventional digital
systems.

That's the sort of
efficiency that’s worth §
writing home about or,
more to the point, worth
writing to us. The faster
you do, the sooner we
can send you more infor-
mation to help you start a new growth story of your own.

Electronic Associates, Inc.

185 Monmouth Parkway

West Long Branch, New Jersey 07764
(201) 229-1100

Service Card




Gel scanning
made easy.

If you're looking for an easy and accurate way to
quickly scan acrylamide gel columns, the new
Heath/Schlumberger Gel Scanner is the answer. As
an accessory for our single-beam UV-visible spectro-
photometers, it offers a high performance, low-cost
approach to scanning gel separations.

The EU-705-11 Gel Scanning Module easily mounts
as part of any Heath/Schlumberger single-beam
spectrophotometer system. All systems are linear in
absorbance and have 0.001 Absorbance accuracy
with 0.1 nm wavelength resolution. Wavelength
range is from 200 to 700 nm or 185 to 1000 nm with
accessory detectors. The cost of a complete gel
scanning spectrophotometer system can be as low
as $3945*, including recorder.

The EU-705-11 accepts 5 to 10 mm gels up to 150
mm in length. Two scanning speeds of 5 mm/min
and 20 mm/min are provided with a one-to-one
relation established between gel scanning speed
and chart recorder speed for easy correlation of
absorbance with gel position. Scanning apertures
of 0.2 mm and 0.05 mm provide excellent resolution.

To find out how easy gel scanning can be, simply The module can be used for a UV or visible scan in

circle the reader service number or contact us di-
rectly using the coupon below. Also available is the
latest Heath/Schlumberger catalog which gives
complete descriptions and specifications for all
spectrophotometer systems and accessories.

both directions with an automatic shut-off at the end
of each scan. Manual override of the scanning sys-
tem is possible at any time during the scan for spe-
cific positioning of the carrier. Gels may be positioned
dry on the teflon-coated holder provided or placed

in a cuvette. An additional holder is included for
scanning of thin negatives. And the price is only
$750."

HEATH
Heath/Schlumberger — the group to watch | Heath/Schiumberer Scientific Instruments Schiumberger [l
in scientific instrumentation Dept. No. 511-196 |
| Benton Harbor, Michigan 49022 I
Please send ]
HEATH | (] Information describing the new EU-705-11 Gel Scanner. |
I [] 1973 Heath/Schlumberger Spectrophotometer Catalog. I
Schlumberger !
| Titie |
Heath/Schiumberger | Address I
Scientific Instruments | city - State Zip i
Benton Harbor, Michigan 49022 L __ Mail order prices; FOB factory. K380
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Roche Diagnostics announces...

a major breakthrough
In biochemistry

made possible by NEW

FLURAM

(fluorescamine)

reagent for assaying primary amines in the picomole range

a reagent For amino acid and peptide assay, FLURAM is approximately 500
e . times more sensitive than ninhydrin depending on methodology
of great SenS|t|V|ty employed: it has detected as little as 50 picomoles of an amino acid.
One obvious advantage of this degree of sensitivity is that very small
amounts of material are needed for assay.

an assay Of Primary amine solutions are buffered appropriately; FLURAM, dis-
. . solved in acetone (or other water-miscible, nonhydroxylic solvents) is
great Slmpl lClty added; in seconds at room temperature the reaction is complete, and
, excess reagent is hydrolyzed rapidly; the fluorophors formed are
stable for several hours under conditions of assay; fluorescence is
proportional to amine concentration.

Linearity of fluores-
cence with various
amounts of arginine
applied to the short
column of the amino
acid analyzer

RELATIVE FLUORESCENCE-AREA

1 1 1 1 J
0 100 200 300 400 500

pPMOLES



RELATIVE FLUORESCENCE

TOTAL FLUOROMETRIC AMINO ACID ANALYSIS (500 picomoles)

'
>
=

' adapts readily
to automation

‘ Single column chromato-

‘ graphic separation of a

| standard amino acid mixture
containing 500 picomoles

| each of neutral, acidic and

| basic amino acids. The fall
and rise in baseline is due to
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the introduction and termina-
tion of N-chlorosuccinimide
(1x10-4 M in 0.05 M HCl) into
the stream for proline
detection.

e S e e 1 secondary
| amino acids are

Although FLURAM does not react directly with proline and other eaSIIy converted
secondary amino acids, by introducing a simple intermediate step
these substances can be converted to primary amines which are tO deteCtable

detectable with FLURAM, primary amines

FLURAM can be used in agueous solution, in organic solvents and adaptab|e to varied
on solids. On thin layer chromatograms it has been used as a spray

to detect amino acids and peptides. analytical DfOCGdureS

Because FLURAM reacts with primary amines to yield highly fluores- present range Qf
cent derivatives, it is uniquely suited for both manual and automated . . . .
microanalysis of many biologically important compounds such as appllcatlon IS Wlde;
amino acids, peptides; proteins, catecholamines, amino sugars, oxy- :

tocin and vasopressin. Other applications of FLURAM currently being pOtentlaI unknown
explored include peptide sequencing, genetic studies, assay of pro-

teolytic activity of enzymes, monitoring for completeness of coupling

reactions in peptide synthesis and labeling of proteins. The enormous

range of potential applications for FLURAM should expand knowledge

in the field of molecular biology and find eventual value in clinical

medicine.

ROCHE DIAGNOSTICS —Dept. BC
Division of Hoffmann-LaRoche Inc.
Nutley, New Jersey 07110

Gentlemen:

-1

<1

I

I

|

O | would like to purchase FLURAM™ at distributors’ published list price of I

$16 per 100 mg. Numberof 100 mgvials—_ Totalprice S |
O Please send me further information on FLURAM. : @

|

|

|

|

|

|

|

i

I

I

FLURAM'

Iam interested in using FLURAM reagentin
ROCHE DIAGNOSTICS

Division of Hoffmann-La Roche Inc.
Nutiey, New Jersey 07110

Name

Position
Institution

Address
City. State Zip Code

Distributor

£ American Instrument Co. (Aminco) 0 Scientific Products J
0 Fisher Scientific 0] Standard Scientific

——————----—-------—---—----———--J Circle No. 14 on Readers’ Service Card
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Fill yourself in on reagents for...
LIQUID SCINTILLATION COUNTING
Compare these features... quality, completeness of line, price

The following 27 “SCINTILLATION GRADE" reagents are carefully controlled to
meet scintillation specifications, from development to manufacture to Iabelir)g to
you. All are labeled ‘‘Analyzed and Tested for Use in Liquid Scintillation Counting.”

Catalog No. Chemical
FLUORS 13000 PPO
‘ 13003 Butyl PBD
13005 POPOP
13007 Naphthalene
13009 Dimethyl POPOP
13013 PBD
13018 Bis MSB
13057 p-Terphenyi
13077 o-NPO
13109 BBOT
13111 PBBO
SOLID SCINTILLATORS 13076 Anthracene
13078 TPB
13079 p-Quaterphenyl
13080 trans-Stilbene
13081 DPB
13082 DPH
SOLVENTS 13011 p-Dioxane
13016 Toluene
13071 p-Xylene
MISC. REAGENTS 13021 Phenethylamine
13072 2-Methoxyethanol
13073 2-Butoxyethanol
13074 Ethanolamine
13075 Triton® X-100
(registered trademark of Rohm & Haas)
13107 Cab-O-Sil®
(registered trademark of Cabot Corp.)
13108 Tissue Solubilizer
Detailed specifications for the asking—just use the cou- than laboratory quantities. One source for all your rea-
pon below to obtain your copy of Kodak Publication gent needs. Use the coupon to request a quote on the
No. JJ-59, Reagents for Liquid Scintillation Counting; items and quantities of interest to you.
in addition to prices and ordering information, it also To order any EastmaN Organic Chemical, for liquid
lists 60 other, less frequently used reagents. scintillation counting or any use, get in touch with:

Large-volume use? For low prices and the conven- CURTIN o FISHER ¢ NORTH-STRONG e PREISER ¢
ience of single-batch testing, let us quote on larger SARGENT-WELCH  VWR SCIENTIFIC (EAST)

Dept. 412-L

Eastman Kodak Company

Organic Chemical Markets

Rochester, N.Y. 14650

[] Please send me a copy of JJ-59.

Please send a quotation for these quantities:

[ pPPO (] Dioxane

[ Naphthalene [] Tissue Solubilizer

[J Toluene [] Others

[] Bis MSB

Name

Company Address

City State Zip 5-65

e L
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REICHERT BIOVERT
9d02s0.421|\ umoq-apisdn aylL

Even though the Reichert Biovert is inverted for
flask, cell and plankton microscopy, the image is
erect and unreversed. Directional orientation of the
specimen is precisely as-you see it through the
eyepieces. The Reichert Biovert also offers more
optical technigues than any similar instrument,
including phase, anoptral, interference contrasts
and bright and darkfield. Other options: Trans-
mitted and incident fluorescence.

The Biovert was specifically designed for inverted
microscopy. Viewing height is convenient and com-
fortable. You can observe your subject while photo-
graphing, and the wide, rigid base assures complete

with the Upright Image.

stability when viewing large culture vessels, or taking
phetographs. Almost any kind of camera can be
accommodated vertically on the photobinocular body.
The Biovert is available with wide field eyepieces and
a selection of objectives, including planachromats.
[llumination types range from 18 watt low voltage

to 50 watt mercury vapor and 100 watt halogen.

For complete information or a convincing demonstra-
tion, write American Optical Corporation, Reichert

Products, Buffalo, New York 14215. REICHERT
AMERICAN OPTICAL  :usmn
® CORPORATION

SCIENTIFIC INSTRUMENT DIVISION =« BUFFALO, N.Y. 14215
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VOUS avez au moins
2 500 000 bonnes raisons
de lire La Recherche

Every year 2,500,000 scientific papers are published all over the world.

This means that you have at least 2,500,000 good reasons to read an
interdisciplinary monthly. When we began, in 1965, there were other
interdisciplinary monthlies on the market. (A few of these still exist).

We followed these closely, even with reverence. Reverence is indeed

what they deserve. They have prestigious authors, fine artwork.

They look good on the coffee table. Too often, however, they serve

up long, long articles on minor, tiny subjects. Just the articles you and | say
we'll read “when | have the time.” We decided to publish a magazine people
will read even when they don’'t have the time. LA RECHERCHE is written for
scientists by scientists. Our contributors come from all over the world, and
many of them are well known. Others will be well known. Our artwork
includes photography and drawings. Mostly serious. But
not always. We have some long articles - but on major
topics. And plenty of short articles. What we want to
provide every month in LA RECHERCHE is a
running chronicle of international scientific news
across the board, from biochemistry to

> astronomy. Readers in 78 countries
‘ seem to think that we give them
R just that and that LA RECHERCHE
" deserves thorough reading... even when

their French is a little rusty. Do you
want to try it ? Just complete and return
the coupon below. Be our guest.

Special offer
limited to residents of the United States

Name

Address

1 wish to receive the next 3 issues of
LA RECHERCHE on a trial basis. If
interested, I'll settle your invoice on
receipt of the third issue and benefit
from the special subscription rate

of $ 14 instead of the usual § 20 for a
year’s volume of 11 issues. Otherwise
I'll keep the 3 issues received at no
charge to me.

Mail to LA RECHERCHE, 4, place de I’Odéon, 75006 Paris, France.

EUS
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The four-fingered fast-drawing kid

is coming o town.

We call it the 748. It’s
big. And it’s fast.

Its 4 inking pens move
at speeds over 40 inches a
second. That'’s faster than
ink flows, so we had to figure
out a pressure inking system
that lets the ink catch up to
the pens.

If you make integrated
circuits or maps. Or if you
have precision drafting
needs, this is the new tool.

The 748’s plotting area
is 48"x 82". It can scribe

coated materials and cut
strippable film. At peak
speeds!

The quality of its line is
not impaired by its incredible
speed. And like all CalComp
flatbed plotters, the new 748
offers easy-to-use software
for most computers.

We service it in 29
countries. But the way
we've made it, you won't
be calling us very often.

Do call us to see it. Our
number is (714) 821-2011. Or

CIAILICIOIVIP
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write California Computer
Products, Ine.,, SM-M5-73,
2411 West La Palma Avenue,
Anaheim, California 92801.




ScintillAR®
Chemicals

Mallinckrodt
®

the labe
you can

trust...
for depth...

Depthin LIQUID
SCINTILLATION
CHEMICAL
Know-How

Now, for the first time you can get fluors

in solution for liquid scintillation counting
from a proven fine chemicals manufacturer
—NMallinckrodt.

Mallinckrodt has taken the care expected
of manufacturing chemists before intro-
ducing Concifluor™ (concentrated fluor
solution) and Dilufluor™ (ready to use
fluor solution) . . . both, specifically
prepared to have the properties you require,
such as low background, optical trans-
parency, freedom from quenching and, of
course, optimum counting efficiency.
Concifluor™ and Dilufluor™ are controlled
by actual counting tests. This insures the
absence of impurities that can cause loss of
critical samples and data.

Concifluor™ and Dilufluor™,
and the full line of Mallinckrodt
ScintillAR® chemicals are
available from your favorite
distributor. Write us for new
technical data sheets on
Concifluor™, Dilufluor™, PPO,
POPOP, Dimethyl POPOP,

and Bis-MSB.

Mallinckrodt
®

SCIENCE PRODUCTS DIVISION
St. Louis, Missouri 63160
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With the HP GC/Mass Spectrometer System
you always know what mass you are looking at

We could cite dozens of examples of how easy it is to
use the HP GC/Mass Spectrometer/Computer System,
even if you've had no previous training in mass spec-
trometry. But for now, let's just look at mass number
identification . . . not exactly a trifling matter in mass
spectrometry.

s When you're using the built-in scope to set up the
spectrometer, you find the mass of any peak by turning
a crank until a pip appears on top of the peak, then read
the mass number directly on the digital display.

® You select the range of a mass scan by setting a
pointer to the start mass and one to the stop mass on a
single 13-inch long linear scale.

s When you're reading the oscillograph recording of a
mass spectrum, it's easy to identify the mass number of
any peak because the recording contains two mass
marker channels, one at 10 and the other at 100 amu
intervals. In this oscillograph record of the mass spec-
trum of “Mestranol” for example, compare how easily
you can identify the molecular ion at mass 310 . . .
against how difficult it would be without the mass
markers.

o
L

s With the computerized data system, you can choose
automatic mass number readout at 1.0 or 0.1 amu inter-
vals for all plots and tabulations.

s And regardless of the mode of operation, the mass
number is reliable. So reliable that mass calibration of
the HP system is required only during routine mainte-
nance periods . . . compared to at least daily calibration
with most other systems.

‘ H
mew
w—'—“—'—'ﬁ

Remember too that HP builds and warrants the entire
system—GC, MS and computer—and provides respon-
sive service on all system components from a nearby

office. Call your local office for full information or write
for our new brochure.

100 20

|

HEWLETT ﬁ: PACKARD

Sales, service and support in 172 centers in 65 countries.

Palo Alto, California 94304, Offices in principal cities throughout the U.S

23303
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Now there is a
better way to look
at gel separations.

For some applications eyeballing
is a perfectly adequate method for
obtaining all the information you
need to know about your gel electro-
phoretic separations. But there are
other times when you would like to
have a permanent record of the sep-
aration pattern. Or you need more
accurate quantitative and qualitative
information. Possibly, you just want
to verify your own visual observa-
tions by getting an unbiased opinion.

That’s when the new Techtron
Gel Scanner can do it better than
your eyeballs. As an accessory for the
popular Varian Techtron 635 UV-
VIS Spectrophotometer, it offers the
life scientist a high performance
yet economical means for evaluating
gel separations. It’s fast, accurate,
reliable. A brief look at the spectrum
will show you the type of perfor-
mance to expect from this high
resolution, double-beam gel scann:

To satisfy the resolution require-
ments encountered in any biochem-

Varian Techtron Gel Scanner

ical laboratory, the scanner has four
fixed slitwidths and four gel trans-
port speeds. And because the 635

Gel separation of extracted E coli protein.

spectrophotometer has a range of

190 to 900 nm, the color of the stain
used in the gel is irrelevant. In fact,
selecting a wavelength at which the
macromolecule of
interest preferen-

Varian Techtron
635

tially absorbs eliminates the need
to stain the gel at all.

As a first step toward solving
your gel scanning problems, let us
send you some free literature.

Write to Varian Instrument Division
611 Hansen Way, Box D-070
Palo Alto, California 94303.

This spectrum of an SDS polyacrylamide
gel separation of extracted E coli protein
was recorded using the Techtron 635
spectrophotometer and new gel scanner to
demonstrate the resolution to be expected
with a typical gel separation. Wavelength
setting: 550 nm; slit: 0.05 mm; transport
speed: 5 mm/minute.

varian instruments

Brand names: ANASPECT™ « CARY®™ « MAT « VARIAN*
VARIAN AEROGRAPH® « VARIAN TECHTRON
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ISCO’s miniature fraction collector
frees up to 2 or 3 square feet on your
lab bench. Newest of the Golden Re-
triever series, the Model 1200 Pup holds
95 test tubes in removable, self-standing
racks of 5 each, yet measures only 9"
by 11%" —about the same as this maga-
zine.

Fractions are cut with an electronic
digital programmer, counting time inter-
vals from .1 to 99 minutes or 1 to 990
siphon discharges or drops falling past
a built-in photocell. The entire shifting
mechanism lifts off and can be sub-
merged for cleaning; the electronics re-
main in the base under a protective
shield. A threaded receptacle is provided
for an optional 24" stainless steel mast
to hold columns or other accessories.

If bench space is at a premium in your
lab, use the premium fraction collector:
the Golden Retriever Pup. Only $495.00.
For more detailed information on all
ISCO fraction collectors, UV absorbance
monitors, pumps, and additional instru-
ments for liquid chromatography and
other biochemical research techniques,
write for our free general catalog.

oCO

LINCOLN, NEBRASKA 68505
TELEX 48-6453

BOX 5347
PHONE (402) 434-0231
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ceived by people living in the moun-
tains.” Since the rule of thumb is that
cosmic radiation increases in the order
of 1 millirem per year for each addi-
tional 100 feet of altitude, even the
spectacular Austrian Alps cannot have
many people living at 17,000 feet.
LEONARD A. SAGAN
Department of Environmental Medicine,
Palo Alto Medical Clinic,
300 Homer Avenue,
Palo Alto, California 94301

Mercury Vapor Sources

I read with great interest Robert S.
Foote’s report on mercury vapor con-
centrations in buildings (11 Aug. 1972,
p. 513) a few days after I installed a
new fiberglass air filter, which was
laced with mercury, in my furnace. I
would be interested to learn if similar
filters were in use in the buildings that
Foote tested, and what effect they may
have had on his results. The use of
mercury on air filters in central heating
systems would seem to be an excellent
means of distributing mercury vapor
throughout the home.

ARTHUR S. BROOKS
Center for Great Lakes Studies,
University of Wisconsin,
Milwaukee 53201

Foote found high concentrations of
mercury vapor in three doctors’ exami-
nation rooms. He comments that mer-
cury thermometers had been broken
there in the past.

I wonder if a more likely source of
the mercury vapor might be the mer-
cury-containing sphygmomanometer
used by most physicians. In this instru-
ment one pumps air from a rubber
bulb through a flat rubber bag which
has been fastened tightly around the
patient’s arm, and then through a rub-
ber tube into a mercury reservoir. Air
pressure forces mercury from the
reservoir into a vertically positioned
glass tube. At the end of the procedure
a valve on the pumping bulb is opened,
permitting the air in the system to rush
out under pressure. In this manner, air
containing mercury vapor could enter
the room. Perhaps Foote would care to
examine the mercury concentration in
this effluvial air. If this is indeed a sig-
nificant source, then thought should be
given to redesigning these instruments.

SARAN JONAs
Department of Neurology,
New York University Medical
Center, New York 10016

Concentrations of mercury in wood-
paneled or nonpainted homes, in which
fiberglass filters (of unknown brands)
were used in the furnaces, were very
low. It appears that little mercury con-
tamination is caused by the use of such
filters.

Paint containing mercury compounds
was probably the contributing factor in
homes where high mercury concentra-
tions were found.

ROBERT S. FooTE
GeoSensors Inc., 9731 Denton
Drive, Dallas, Texas 75220

A Decent, Hardworking Word

Why do you allow a pair of silt-
stained brigands like Irving and Haring-
ton (“Upper Pleistocene radiocar-
bon-dated artefacts from the northern
Yukon,” 26 Jan., p. 335) to arm
themselves with bone awls and flint
knives, sneak up behind a decent, hard-
working word like “artifact,” and stab
it in the “i"?

Even Webster’'s Third, which sanc-
tions everything from the Precambrian
to the Aquarian, prefers the “i,” although
it suggests that if we really are going
to get our usage from layer d of fluvial
and lacustrine basin-fill sediments, we
could go all the way to “artefac.”

FRANK SARTWELL
1801 16th Street, NW,
Washington, D.C. 20009

Although I am diffident about match-
ing my pedantic talents against Sart-
well’s, I draw encouragement from the
knowledge that Harington and I do not
stand alone in our position with respect
to the proper (I do not insist that it is
correct) spelling of artefact. It is the
custom of members of the Society for
American Archaeology to spell “arte-
fact” with an “e,” for the very good
reason that this would have been the
spelling in Latin had the word been
current when Latin was. Thus, also,
“archaeology,” with an “ae” rather than
the vulgar neologism spelled with an
“e” alone.

It is a question of values, which those
of us who labor in the traditions of an-
tiquity perceive, perhaps, more clearly
than do most of those who do not,
and which in any case we steadfastly re-
fuse to relinquish, even in these times
of wholesale abandonment of values,
standards, and even whole fields of
scholarship (for example, etymology)
for the racy, the new, and, let us hope,
the short-lived fads so prevalent today.

SCIENCE, VOL. 180



The use of “i” is but one more exam-
ple of cultural mutation, one that
should be suppressed lest its deleterious
effect spread to bring about, for ex-
ample, “eliphant” and “Sartwill.”

W. N. IrvING
Department of Anthropology,
University of Toronto,
Toronto 181, Canada

The Dryden Papers

Over the past 22 months, the Milton
S. Eisenhower Library of the Johns
Hopkins University has been collecting
and collating the papers of the late
Hugh L. Dryden (1898-1965), who was
aerodynamicist at the National Bureau
of Standards from 1919 to 1947, di-
rector of the old National Advisory
Committee for Aeronautics from 1947
to 1958, and deputy director of NASA
from 1958 to 1965.

His papers have been located at
Johns Hopkins at the request of Mrs.
Dryden because Dryden received his
Ph.D. in mathematics and physics
from Johns Hopkins in 1919, when he
was 20 years old.

The basic collection of Dryden papers
is now complete. An archival system is
ready to accommodate all other letters,
memoranda, notes, reports, photo-
graphs, and other forms of documenta-
tion that directly relate to Dryden’s
life and times.

It is hoped that those friends and as-
sociates of Dryden who presently hold
correspondence (and other relevant
documentation) in their private files
will donate these items to the Dryden
collection. In cases in which the mate-
rial may have intrinsic value to the
donor, Xerox copies will be equally
satisfactory.

Dryden’s career cut across the lives
of tens of thousands of persons in
hundreds of different ways. In addition
to documentation, the collection will
also include what rarely gets put on
paper. Anecdotes live only in the minds
of mortal men, and when they die the
anecdotes die with them. Those persons
who have Dryden anecdotes to contrib-
ute are especially invited to send them
in.
Those who wish to contribute their
Dryden materials to the Hugh L. Dry-
den Papers should send their materials
to the address below.

Ricuarp K. SMITH
Hugh L. Dryden Papers, Milton S.
Eisenhower Library, Johns Hopkins
University, Baltimore, Maryland 21218
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NEW AND PRACTICAL TITLES

RESPONSES OF FISH TO ENVIRON-
MENTAL CHANGES edited by Walter
Chavin, Wayne State Univ., Detroit.
(23 Contributors) *73, about 480 pp.,
166 il., 39 tables

ENVIRONMENTAL LEGISLATION
by William D. Hurley, President, Insti-
tute for Environmental Technology
and Occupational Safety and Health,
Washington, D, C. 11, 96 pp., $6.50

ECOLOGY AND THE QUALITY OF
LIFE edited by Sylvan ). Kaplan, and

Evelyn Kivy-Rosenberg, Jersey City
State College, New Jersey. (24 Con-
tributors) 73, about 240 pp., 23 il., 11
tables

INNOVATIVE ORGANIZATION
FOR POPULATION RESEARCH
edited by Sylvan J. Kaplan, Depart-
ment of the Interior, Washington, D.
C., and Robert K. McCormick,
National Broadcasting Company.
Forward by Philip A. Corfman. (50
Contributors) *71, 416 pp., 11 il, 1
table, $15.25

HUMAN ECOLOGY AND SUSCEP-
TIBILITY TO THE CHEMICAL
ENVIRONMENT (4th Ptg.) by Theron
G. Randolph, The Swedish Covenant
Hospital, Chicago. *72, 160 pp., 1 il,,
$7.50

HUMAN STERILIZATION: A Con-
ference Sponsored by International
Institute for the Study of Human
Reproduction, College of Physicians
and Surgeons of Columbia University,
and Center for Population Research,
National Institute of Child Health and
Human Development edited by Ralph
M. Richart end Denis J. Prager.
Forewords by Philip A. Corfman and
Raymond L. Vande Wiele. (33 Con-
tributors) 72, 424 pp., 140 il., 55
tables, $21.00

MAMMALS OF THE SEA: Biology
and Medicine edited by Sam H.
Ridgway, Naval Undersea Research and
Development Center, San Diego. (12
Contributors) *72, 830 pp. (6 3/4 x 9
3/4), 434 il. (8 in full color), 43 tables,
$45.00
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CHARLES C THOMAS » PUBLISHER ¢ SPRINGFIELD ¢ ILLINOIS 62717
301-327 East Lawrence Avenue
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_The new
Gilson Micro-
fractionator

Its an
iIdeal combination
of low cost,

small size

and rugged
construction!

THE MODEL FC-80E — drop
counting or time-actuated
Fraction Collector. Single-unit
collector with base, drop
detector, timer and electronic
digital counter; includes 2 test
tube racks. Holds 80 glass test
tubes 13 x 100 mm (9 ml).
*Size: 29 x 15¢cm (11% x 6 in.)

S -
@ B e

Write or phone
Gilson Medical Electronics, Inc.
3000 West Beltline Highway

i P.O. Box 27
L Middleton, Wisconsin 53562
Telephone 608/836-1551

- Lt e A —
Model FC-80E | ®
An electronic digital counter indicates elapsed , : G l L S O N
number of drops or elapsed time per tube i Fan St

A - \lf.'i'(_‘ 4:".}0’;7 R e S =

European Manufacturing Plant:

GILSON MEDICAL ELECTRONICS, FRANCE
69, rue Gambetta

95-Villiers-le-Bel, FRANCE

Telephone 990-10-38
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AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the
presentation and discussion of important issues
related to the advancement of science, including
the presentation of minority or conflicting points
of view, rather than by publishing only material
on which a consensus has been reached. Accord-
ingly, all articles published in Science—including
editorials, news and comment, and book reviews
—are signed and reflect the individual views of the
authors and not official points of view adopted by
the AAAS or the institutions with which the authors
are affiliated.
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Tenure

Academic tenure is often confused with job security. Thus it is well
to start with a reminder that the basic and justifying purpose of tenure
is to ensure academic freedom. Job security is an effect, an advantage,
even a necessary condition, but not the purpose. However, several im-
portant changes have taken place since the twin concepts of permanent
tenure and academic freedom became generally accepted: nontenured
faculty members have come to enjoy about as much freedom as tenured
ones; in the 1950°s and 1960’s many faculties grew lax in granting tenure
too early, too generously, and to persons who did not need its protec-
tion; and a great increase in faculty size has perhaps brought about an
absolute, although not a relative, increase in the number of tenured mem-
bers who have gone to seed or have otherwise taken advantage of their
job security. ’

These points are all discussed in the report* of the Commission on
Academic Tenure in Higher Education, as are a number of recommenda-
tions for improving faculty decisions on the granting of tenure. The rec-
ommendations are thoughtful and timely: unless standards are tightened,
the next two decades of slow growth in faculty size will be a deadening
period with insufficient room for the entry of able new recruits and with
faculties blocked by over-tenuring from adjusting their own ranks to
maintain vigorous adaptation to changing needs.

If protecting academic freedom is the reason for tenure, then tenure
should be granted only to those whose academic freedom is important
to society, and on this point the commission has not gone far enough.
Their model is the scholarly or research-oriented department in which
academic freedom is subject to threat and in which tenure constitutes a
necessary safeguard. It is not clear, however, that the policies appropriate
in this case are equally appropriate for all types of postsecondary insti-
tutions or that there are no good alternatives to tenure within a large
and complex university. :

Tenure is not needed for administrators in their administrative roles;
for counselors, librarians, and persons in other supporting roles; or for
certain teachers. On many a campus there are some teachers whose ac-
tivities have little to do with academic freedom: members of practicing
professions, who, often on a part-time basis, teach their professional
skills in medicine, law, art, architecture, or other fields; and instructors
in the elements of language, music, mathematics, and vocational fields.
Members of these groups want status, rewards, and appropriate mea-
sures of job security, but term contracts and other alternatives to perma-
nent tenure should be considered. One obvious danger of this suggestion
is that some members of the departments involved will be considered
second-class citizens. Another is that any institution that departs from
current customs will limit its own recruiting opportunities. However,
classes and gradations already exist, and universities are now in a buyer’s
market.

The commission argues that the way to preserve the tenure system is
to select more carefully those individuals whose probationary perform-
ance indicates that they merit its privileges and will honor its responsi-
bilities. A further protection would be to narrow eligibility to those
groups that truly need tenure in order to be free to make their most
critical and objective contributions to students, to scholarship, and to
society.—DAEL WOLFLE, Graduate School of Public Affairs, University
of Washington, Seattle 98105

*Faculty Tenure, A Report and Recommendations by the Commission on Academic Tenure
in Higher Education, William R. Keast, Chairman, and John W. Macy, Jr., Cochairman,
(Jossey-Bass, San Francisco, 1973).



NOW, LOW-GOST GAPABILITY FOR
ENZYME KINETICS... PLUS.

THE NEW BEGKMAN
MODEL 25 UV

SPEGTROPHOTOMETER.

INSTRUMENTS, INC.
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Here is the most modern, low-cost
double-beam on the market. And it’s
yours at single-beam price. But with
the Model 25, you can do far more
than with any single-beam technique.
Wavelength scanning, for example,
without an added expensive accessory.

And kinetic enzyme analysis,
producing one instrumental reading
proportional to enzyme concentration.
All with a stability specification many
times better than equivalent single-
beam systems, several times better
than other comparable double-beams.

Among other advantages:
Electronic sample-temperature
control, instead of water baths. Digital
timing and time status displays, not
clocks. Plus built-in digital display of
absorbance and concentration —no
costly accessory needed. Also, you
can work with 4 samples and 4
references, or 4 samples and 1
reference. And two suppression modes
instead of one: individual mode for
each cell, or one master suppression
control for all 4 cells, so any 0.1, 0.25,
0.5, 1.0 or 2.0 A can be expanded full
scale.

Optionally, you can have the
Beckman Sipper System for fast,
discrete manual analysis of up to one
sample every 10 seconds.

All in all, the Model 25 is your best
capability buy. And we’ll prove it if
you’ll write for Data File 117,
Scientific Instruments Division,

2500 Harbor Blvd., Fullerton, Calif.
92634.



SYMPOSIA IDEAS INVITED FOR 1974
ANNUAL MEETING

Members have been invited to submit proposals for
the 1974 Annual Meeting in San Francisco, Cali-
fornia, 24 February to 1 March 1974, This meeting
initiates a new plan for molding AAAS annual meet-
ings in the spring. Some general themes being con-
sidered are: science and technology around the Pacific,
science and technology in western America, and look-
ing toward the 1990’s.

Some examples might be: ecology of the Pacific
coastal zone, modern urban transportation in the
light of BART, astronomy and astrophysics in western
America, possible energy budgets of the United States
by 1990, looking toward world systems management
in the 1990’s, and the large space telescope.

The proposal should consist of the symposium title,
name and address of the arranger, a 300-word synop-
sis of the purpose and content of the symposium, a
list of potential participants, and a brief description of
the audience expected. It should be sent to Dr.
Howard D. Greyber, AAAS Director of Meetings,
1515 Massachusetts Avenue, NW, Washington, D.C.
20005.

If, after review, a preliminary proposal is accepted,
a detailed program will be required by 15 July and
final program copy by 15 October. A strong response
from the AAAS membership will help shape a stimu-
lating, vigorous program worthy and representative
of the world’s most energetic and productive scientific
community and will, in turn, enhance a beneficent
influence of science and technology upon society.

Your Lab is More Efficient with

BACTERIOSTATIC TIME TAPE
COLOR CODE SYSTEMS

Color coding systems developed with BACTERIOSTATIC TIME
Tape are assisting Laboratories throughout the world to cut
costs, increase efficiency by providing an inexpensive way to
create instant visual communications. Color coding systems
are used for dating, identifying chemicals and specimens, co-
ordinating lab functions and for innumerable other jobs within
the lab. Your choice of 17 colors in 5 widths gives you the widest
possible number of systems which you can develop.

Time Tape is a vinyl-coated, pressure sensitive tape which will
stick to anything, and may be written on with pen, pencil or
marker. It will withstand a temperature range of —70° F. to 250°
F., and is unaffected by most chemicals.

Write for free samples, literature and the name of your nearest
dealer.

NOTE: NEW ADDRESS. We have recently moved into new facili-
ties; enlarged and automated to serve you better.

PROFESSIONAL TAPE COMPANY, INC.
S DEPARTMENT 12
144 TOWER DR., BURR RIDGE (HINSDALE), ILL. 60521
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This SWIFT research quality micro-
scope was meticulously designed
to meet all requirements of medi-
cal, dental, and other advanced
biological science areas. Optics
are of particularly high caliber.
Binocular head is rotatable 360°.
Stage is raised and lowered uni-
formly on precision ball bearings
with no lateral movement. Pa-
tented clutch mechanism operates
automatically to prevent damage
to finely balanced gear train.
Coarse focusing lock can be pre-
set to prevent slide breakage.
Fine focus control operates con-
tinuously throughout the entire
range of magnification.

Even with its many built-in pre-
ventives for excessive wear and
tear, and its extraordinary re-
search features, the M1001 is sur-
prisingly moderate in price. Write
today for literature, price list with
variable options in components,
and name of nearest dealer for
demonstration.

Practical new professional microscope for
tomorrow’s practitioners--SWIFT Model M1001

SWIFT INSTRUMENTS, INC.

5 Technical Instrument Division

(MAIN OFFICE: Boston, MA)

Dept. 5-5
P.0. BOX 562, SAN JOSE, CA 95106 « 408/293-2380

SWIFT AGENCIES are located throughout the U.S.
and in most foreign countries.
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Whether you'’re ... orrecording
teaching physiology data for your own
fundamentals research

HARVARD has the
right recording system
for you.

Harvard recording systems are equally at home in the
cardiology, pulmonary, pharmacology and psychology
research laboratories . . . or at the undergraduate teaching
station. They feature ruggedness and simple,
uncomplicated operation at lowest possible prices.

The Modular Recording System offers precise, dependable

recording with a history of thriving under student
use. The new Harvard Biograph™ combines desk top
convenience with the latest solid-state
electronics. See which Harvard System is best
suited for your needs; use the coupon:

Please send me a FREE Recording Catalog

I am interested in a Harvard Recording System with

[ 1 channel 02 channels [J3 channels [J4 channels [16 channels.
Iwanttorecord: JECG OEEG OPulse OGSR OBlood Pressure,
Indirect [0 Blood Pressure, Direct [JRespiration [JNerve-Muscle

O Other:

O Have your representative arrange a demonstration for me.

Name Tel. No

Department

Institution
Address
City

State

Zip I

Harvard Apparatus Company, Inc.

Dept.A-64., Box 24, Millis, Mass. 02054 l“ HARVARD
- - - Telep.hone 6'1 7-37&5—2986 APPARATUS
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tive for the presence of reverse tran-
scriptase and DNA product bound to
708 or 355 RNA.

M. Apple (University of California,
San Francisco) described a technique
for aspirating fluids from nonlactating
human breasts. Apple reported his
studies in which synthetic templates
were used to detect DNA polymerase in
the fluids from nonlactating breasts. A
specified level of enzyme activity was
found in 41 of 116 women without
family history of breast cancer, 8 of 9
women who themselves had undergone
mastectomy, and 13 of 17 women with
family history of breast cancer.

P. Roy-Burman (University of South-
ern California) has been testing for re-
verse transcriptase activity in milk
samples from wild mice trapped from
three areas. Electron microscopy of
breast biopsies, breast tumors, and the
banded milk particles of these mice
showed both type C and type B par-
ticles. Both types of milk particles con-
tained reverse transcriptase activity, and
antibodies against reverse transcriptase
from murine leukemia virus (MuLV)
inhibited the enzyme of the type C
virions from these milks. Roy-Burman
also reported that reverse transcriptase
activity of added RD-114 virus (a can-
didate human oncornavirus) disappeared
completely, as determined by the simul-
taneous detection technique, in 11
of 17 human milk samples. In his
laboratory, 8 of 43 randomly selected
selected human milk samples were
found to contain reverse transcriptase
and 708 or 355 RNA.

D. Gillespie (NCI) reported that 705
RNA containing homogeneous pely(A)
sequences about 200 nucleotides long
was found in human leukemia cells. Gil-
lespie also reported that DNA synthe-
sized with RNA templates from four
different strains of MuLV failed to
cross-hybridize against the RNA’s iso-
lated from these strains of viruses.

The outcome of the meeting can be
summarized as follows:

1) Reverse transcriptase and 60S to
708 RNA are being found in human
milk particles having a buoyant density
of 1.16 to 1.19 g/ml by all groups
making such studies.

2) The particles isolated from some
human milks were found to contain
poly(A) sequences in their RNA mole-
cules.

3) Some human milks mixed with
MuMTV caused severe loss of infec-
tivity and morphological destruction of
the virions. There was also a decrease
in reverse transcriptase activities of
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MuMTV, AMV, and MuLV when these
viruses were mixed with human milks.
This decrease could be correlated with
the amount of ribonuclease found in
the milk.

4) Unclassified viruslike particles as
well as C-type and occasionally B-type
particles are found in human milk
samples, which also contain a virulytic
factor or factors in varying amounts.
Correlation between family history of
breast cancer and the presence of virus-

Interferon

The interferon system has been rec-
ognized as a major defensive response
of the host, whether cell or animal, to
infection by viruses and possibly by
other agents. Apart from its theoretical
aspects, interferon is potentially impor-
tant in human chemotherapy, both in
virus and tumor treatment. The current
status of interferon research was sum-
marized in a recent international work-
shop which was held in Williamsburg,
Virginia, under the auspices of the
Antiviral Substances Program of the
National Institute of Allergy and In-
fectious Diseases.

The first session was devoted to con-
trol mechanisms in interferon induc-
tion. Studies with metabolic inhibitors
have suggested that interferon produc-
tion by the cell may be controlled in
the following way. Messenger RNA
(mRNA) for the interferon molecule (a
protein) is not expressed in unstimu-
lated cells because of the presence of a
repressor protein that binds to the in-
terferon mRNA. When a cell is “in-
duced” to make interferon, the repressor
is inactivated, or perhaps its production
is stopped, so that the interferon mRNA
can be translated. Under some con-
ditions the amount of interferon pro-
duced is actually increased in the
presence of metabolic inhibitors; one
proposed explanation is that the inter-
feron mRNA continues to be produced
and translated while the repressor pro-
tein is not. Some investigators think
that other control mechanisms are likely
to operate during transcription.

The event in virus replication that
triggers the production of interferon
remains only partially defined. Double-
stranded forms of RNA are in general
better inducers of interferon than are
single-stranded forms, and this has been
interpreted by some to indicate that the
double-stranded nucleic acids formed
during virus replication are the trigger-
ing entities. However, the fact that
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like particles or reverse transcriptase in
human milk samples is poor. Methods
of preserving and separating the various
types of particles are rapidly improving.

5) The elution profile of a poly(dT)
synthetase from human milk particles
on phosphocellulose columns was found
to be strikingly different from that of
known oncornaviruses.

AKHIL VAIDYA

Institute for Medical Research,
Camden, New Jersey 08103

under some conditions with Chikun-
gunya virus one can get more than nor-
mal amounts of interferon in the ab-
sence of any detectable viral RNA
synthesis, either single- or double-
stranded, would suggest that some ac-
tivity of the input virion may be the
initiating process. Other data suggest
that function of virion-bound polymer-
ase may be important in induction by
Newcastle disease virus, while with reo-
virus viral assembly may be responsible.
From studies with derivatives of the
synthetic inducer polyinosinic acid °
polycytidylic acid [poly(I) * poly(C)] it
was concluded that: (i) an unblocked
2’-hydroxy group is needed for activity,
and (ii) modifying the structure so as
to alter toxicity and activity did not
alter the therapeutic index. The pos-
sible importance of the cell membrane
in interferon induction by poly(I) * poly-
(C) is becoming increasingly apparent.
In regard to stimuli of microbial origin,
two materials were discussed: it has
been determined that the essential moi-
ety of the lipopolysaccharide interferon
stimulator from endotoxin is the lipid
A fraction; a soluble protein from
Escherichia coli was also described as
a potent inducer of interferon.
Included in the second session was a
discussion on the molecular mechanism
of the antiviral action of interferon.
Most investigators agreed that cells ini-
tially treated with interferon show a
selective defect in the translation of a
viral genome. This selection defect has
been demonstrated both in whole cells
and with cell-free systems. The trans-
lation of viral RNA may be inhibited
to a much greater extent if the cells
that furnish the cell fractions are
first treated with interferon and then
infected with virus as compared to in-
terferon treatment alone. The factors
responsible for the decreased transla-
tion are in the cell sap and on the
ribosomes. Data were presented indi-
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cating that in the normally infected
cell there are proteins that bind to
mRNA’s of both viral and cellular
type, but that in cells exposed to inter-
feron the binding of viral RNA to cell
protein is greatly decreased. It is thus
possible that inhibition of translation
is attributable to the modification of
the protein factors that bind to mRNA
prior to translation. When fractions
from cells are exposed to very large
amounts of interferon, translation of
hemoglobin 9§ mRNA is also inhibited,
but translation of endogenous and syn-
thetic mRNA is only slightly affected.
However, the above-mentioned in-
vestigations are being conducted with
interferons of varying degrees of purity,
and hence preparation of pure inter-
feron for biochemical and biological
studies is necessary.

A possible second mechanism of the
antiviral action of interferon involves
an inhibition of transcription of viral
genome by virion-bound polymerase.
Studies with intact cells have shown
that indeed there is less radioactivity in
new early mRNA in interferon-treated
cells than in those that were not treated
with interferon, under conditions where
the radioactive mRNA is probably the
product of the action of the virion
polymerase. However, several possible
explanations other than an inhibition
of the polymerase were advanced to
explain the decrease, and the question
was not resolved.

Interferon preparations exert an
antitumor effect in experimental ani-
mals either infected with oncogenic
viruses, or inoculated with transplanta-
ble tumors, or treated with chemical
carcinogens. Interferon preparations en-
hance the activity of sensitized lympho-
cytes and unsensitized macrophages,
and sometimes increase the antibody
response to certain antigens. These
preparations inhibit the growth of some
tumor cells and even of some normal
cells in tissue culture. Whether inter-
feron inhibits the multiplication of
tumors directly or by enhancing the
host’s ability to reject the tumor re-
mains to be determined.

A session on methodology dealt
with the production, purification,
and assay of interferons, and with
reference reagents. Considerable efforts
have been made to improve methods
for producing human interferon,
intended either for therapy or as
a source from which pure interferon
might be made for structural studies.
As was mentioned earlier, yields of in-
terferon have been increased by utilizing

SCIENCE, VOL. 180



metabolic inhibitors during production.
Prior treatment of cells with small
amounts of interferon also increases
the yield of new interferon when these
cells are subsequently stimulated. With
the use of human diploid cells, one
laboratory has been able to produce
material having a titer of 10° units.

Mouse interferon has been purified
to the point of yielding a product with
108 reference units per milligram of
protein. No comparable degree of puri-
fication has been obtained with human
interferon. Two factors that contribute
to purification difficulties are (i) the
low isoelectric point of human inter-
feron, which precludes the use of cer-
tain chromatographic procedures that
have been useful with other interferons,
and (ii) the apparently greater insta-
bility of human interferon,

The various forms of interferon from
any one animal species vary considera-
bly in size and charge. Some data have
been interpreted to suggest that some,
though not necessarily all, of the size
heterogeneity comes from the view
that native interferons are oligomers
containing 2, 4, or 8 identical subunits
that can be dissociated at low salt con-
centrations.

Interferon assays still depend on in-
hibition of virus replication. In one
new method the amounts of specific
neuraminidase resulting from influenza
virus infection are measured, and this
forms the basis for another precise and
sensitive interferon assay.

Reference standards of interferon
are available for chick, mouse, rabbit,
and man; there is also a poly(I) -
poly(C) reference standard for inter-
feron inducers. These standards may
not be totally satisfactory, but they do
provide some means of comparison
from one laboratory to another.

With respect to the possible role of
interferon in the control of disease,
evidence presented from experimental
animal models indicates that both exo-
genous interferon and endogenously in-
duced interferon [poly(I) * poly(C)
being the inducer most frequently
utilized] have been successful in the
prophylaxis and early therapy of lytic
as well as oncogenic virus infections.

Criteria utilized for selecting model
systems for therapy studies include
(i) the host must be at risk from
further virus replication, (ii) the
virus infection must be sensitive to the
quantity of interferon applied, (iii) the
host must be responsive to the inter-
feron inducer (even though the prior
viral infection may have induced a
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state of hyporeactivity to further pro-
duction of interferon) and to inter-
feron, and (iv) interferon, or inducer,
must reach the site of infection. Some
investigators have found that exogenous
interferon is more effective than endog-
enous; others have found them equally
effective. There were also reports of
growth inhibitory action against certain
protozoa and intracellular shigella. Po-
tentiation by interferon of the toxicity
of some double-stranded nucleic acids
was also reported.

Problems identified with the poten-

tial utilization of exogenous interferon
include: the short half-life of exoge-
nously administered interferon in vivo,
the low dosages available for therapeu-
tic trials, the difficulty of injection at
site of infection in most clinical cir-
cumstances, the diffusion gradients be-
tween blood and site of infection (such
as the blood-brain barrier). Problems
associated with inducers [primarily
based on data from studies with poly
(I) - poly(C)] include: toxicity, pos-
sible immunologic alterations, hypo-
reactivity, and decreased capacity of

tation.
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the infected host to produce interferon.
These problems must be considered in
planning clinical trials.

The reticuloendothelial ‘system may
be the source of the interferon appear-
ing in response to certain inducers.
Studies with the low-molecular-weight
inducers, such as Tilorone and perhaps
endotoxin, have demonstrated that a
glass-adherent cell (presumably a mac-
rophage) obtainable only from lymph
nodes or spleen, respond with inter-
feron production in vitro. Studies of
interferon stimulation by nonspecific
mitogens and Newecastle disease virus,
as well as with viral and nonviral anti-
gens reacting with immunologically
sensitized cells, have demonstrated that
interferon (as well as lymphokines)
can be produced by stimulated lympho-
cytes. The immune-specific interferon
response is increased by addition of
macrophages to lymphocyte cultures.
Gradient separation of lymphocytes
suggests that the blastic response occurs
in cells other than those producing in-
terferon. Studies with antiserums to the
theta factor have implicated thymus-de-
rived lymphocytes in interferon response
of mouse lymphocytes to concanavallin
A, phytohemagglutinin, and pokeweed
mitogen,

The administration of old tuber-
culin causes the production of cir-
culating interferon by mice infected
with BCG (Bacille Calmette-Guérin).
This interferon, but not other types
of interferon, seems to be closely asso-
ciated with migration inhibitory factor.

Studies of the effect of interferon on
lymphocyte function indicate that rel-
atively high titers of interferon diminish
the blastogenic response of lympho-
cytes stimulated by nonspecific mito-
gens, and that under certain conditions
interferon preparations may potentiate
antibody production in mice, while
under other conditions no enhancement
was noted.

When the use of human interferon
in patients was discussed, one inves-
tigator reported that daily parenteral
administration of up to 3 X 108 units of
interferon over periods of up to 1 year
produced only some fever and no per-
manent effects. Diffusion of interferon
is known to be retarded by effective
blood-brain, blood-eye, and blood-res-
piratory ‘tract barriers. Poly(I) - poly
(C) has also been given to many pa-
tients with cancer and neurological
disease with no significant metabolic or
hematological adverse effects. Rather
low levels of circulating interferon were
produced by patients receiving poly
(I) * poly(C). In one patient (report
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