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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- 
cially for amino acid analysis and is built 
for Beckman by AutoLab. We sell, install, 
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. .... concentration, 

percent concentration, 
molar ratio, 

R and 440/570 nm ratio. 

INSTRUMENTS, INC. 
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This Swi ' 

retatliug eva 
has maje a 
great aefor 

F  re gluing q 
I a mew sue. 

Recognize this popular Rotating 
vaporator? Precision-made in Switzetland, its 
utstanding design,..unus.ual.veraatihty.and.. 
ase of operation have made it World famous. 
fact, these Swiss EvaporatQr$ Outsell every 

ther brand. 
Even though you may  using one yourself, 

e name $Ochi may not bfarniliar, because 
ntil recently they were mar3eted by someone 

. Ise.underadiff are.nt.ame.in the USA and. 
Canada Now that they are inkmann products, 

.&re these evaporator  new name, Bichi 
e same name they're so well wn by 

verywhere else. 
To find out more about the compt 

Ochi line, including the Model EL Super 
.otavapor with electronic speed control and 

atented duct .tem, get the new BOchi! 
rinkmann brochure. For your free copy, please 
rite: BUchi Division, Brinkmann Instruments, Dhichi/ 
estbury, N.Y. 11590. In Canada, write: 
rinkmann Instruments (Canada) Ltd., Driiukmam. 
0 Galaxy Boulevard, Rexdale (Toronto), Ont. 
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r This NEW CDE put 
wnt'ri 

thait ... 
. General Laboratory 
Oentrifuge can also save you problems. And the. 
time it takes to solve them. And, very lIkely,  
money as well. 
.This new centrIfUge isa modernize.d version of 
.our GLO-1, a world-wide best seller. Why the 
change? It's Sorvall policy to imov&&procuct K 
.-no matter how.good it is-whenever we find 
ways to m.ake it better. > : 

You getthe best of the GL-1 in the GLC-2: Size 'I 
that fits easliy on a table.or ben.ch. W.ide rotor- and-tube wreatility. 
Many re.search-centrifuge features at an ordinary clinical-centrifuge price. Speeds to 8,000 RPM Forces to 4,950g.' Plus the unmatched smoothness in I... separations that comes with Sorvall's exclusive, patented Gyro-Action Direct D 

... ator;Therotorwon'tspin 
.What's more, the.new L-2.has .roteotive advantages for the oper 
until the lid is closed. After the controls are pre-set, one switch locks the lid  the rotor. 
While the rotor spins, the lid stays locked. It remains locked until the rotor IS at rest. 

T.he lid is counter-balanced to open nd close so conveniently you'd almost think it's weightless.. 
And new.printed circuit-ca.rd electronics proVide greater-than-ever speed control reilabilty..... 
An adjustable.5-position brake.allows.a broad cho.ice of braking speeds 
Even the colors are new-styled to help brighten up your lab. 
Inre.search, hospital and training laboratories, 
the space-saving GLO.-2 is a giant asset. Like 
.complete details? Just write to Ivan Sorvall, Inc.,  ' 

Newtown, C.onn. 06470. Or pho.ne 2O3l 426-5811 . U 

'Is.0.IWA. 
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WEHAVEWHATYOUNEED. 
Choose from 1 to 8 channels on 
our high performance direct writing 
recorders. Or select a special pur- 
pose recorder from our complete 
line. We have an x-y recorder. A 
lightbeam oscillograph with up to 

/ / , I 16 channels. And an 8-channel hi- 
speed multipoint. All with built-in 
Brush quality and dependability. 

AN ADVANCED PRODUCT. Whichever Brush recorder you choose, you'll 
have the ability to monitor all the physiological para- 
meters you need. 
ACCURACY. It's guaranteed to 99.5% even over an 
80mm chart span by our Metrisite? non-contact servo- 
loop feedback device. 
CLEANESTTRACES.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 '  j  
lnc.,lnstrumentSystems -' / 

- Division, 3631 Perkins 
-- ------- -- Avenue, Cleveland,  

Ohio44ll4orRue Van / 

_____ Boeckel 38, Brussels, 
1140, Belgium. 

Our traces Thermal traces 

Universal Coupler 

BRUSH INSTRUMENTS Circle No 8 on Reoders Service Cord - GOULLIi 
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PACER 100 
What a Way to Growl 

It's EAI's digital cornerstone. Our PACERTM100 is no histories of applications to prove our software expertise. 
ordinary computer. It's the beginning of a new growth As you can see, we make no ordinary claims. Now, 
story, a digital especially designed to work with our new thanks in part to our new digital, we can make one more 
parallel processors. And work it does in expandable sys- dramatic assertion: PACER systems can offer you per- 
tems that provide unequaled throughput in scientific and formance/price ratios that run to over 100 times those 
engineering problem solving, of conventional digital 

We put the PACER 100 at the digital corner of three systems. 
different series of new PACER systems, each larger than That's the sort of 
the next: PACER 500. PACER 600. PACER 700. efficiency that's worth 1P 

Then we provided options to help you grow, to let writing home about or 
you fine-tune your system to exactly the type and scale more to the point, worth 
of problems you face. Up to giant-sized. writing to us. The faster 

At each level, your PACER system can deliver far you do, the sooner we 
more scientific and engineering design-problem solu- can send you more infor- 
tions-per day or per dollar-than any other system mation to help you start a new growth story of your own. 
available. 

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

Further, we have a huge library of software to help 1 185 Monmouth Parkway 
you-including a foreground/background Real-Time West Long Branch, New Jersey 07764 
Operating System. And we have more than 5,000 case (201) 229-1100 
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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/mm 
and 20 mm/mm 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- both directions with an automatic shut-off at the end 
rectly using the coupon below. Also available is the of each scan. Manual override of the scanning sys- 
latest Heath/Schlumberger catalog which gives tem is possible at any time during tie scan for spe- 
complete descriptions and specifications for all 4) cific positioning of the carrier. Gels may be positioned 
spectrophotometer systems and accessories, 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 

Heath/Schlumberger - the group to watch in scientific instrumentation I Heath/Schlumberger Scientific Instruments 
Dept. No. 511-196 

I Benton Harbor, Michigan 49022 I Please send 

HE LI Information describing the new ELJ-705-1 1 Gel Scanner. 

fj 1973 Heath/Schlumberger Spectrophotometer catalog. 

Name___________________________________________________________________ 
I Title______________________________________________________________________________ 

Heath/Schlumberger I Address_______________________________________________ 
Scientific Instruments city State Zip 

Benton Harbor, Michigan 49022 [ eMail order prices; FOB factory. EK-380 I ?.1 
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Roche Diagnostics announces. -, 

a major breakthrough 
in biochemistry 

made possi lebyNEW 

FLU 
(fi uorescam me) 

reagent for assaying primary amines in the picomole range 

a reagent For amino acid and peptide assay, FLURAM is approximately 500 
great sensitivity times more sensitive than ninhydrin depending on methodology 

of 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 sImplicity 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 ot tluores 
cence with various 
amounts of arginine in 
applied to th short 
Column of the amino  
acid analyzer. e 
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TOTAL FLUOROMETRIC AMINO ACID ANALYSIS (500 picomoles) 

adapts readily 
, to automation 

Single column chromato- 
a _ graphic separation of a 

standard amino acid mixture 
containing 500 picomoles 
each of neutral, acidic and 
basic amTho acids. The fall 
and rise in baseline is due to 
the introduction and termina- 
tion of N-chlorosuccinimide 

' (lxlO-4 M in 0.05 M HOI) into 
04 the stream for proline 

detection 

220 200 iso ieo 40 TIME 50 00 50 50 40  0 secondary 

iMINuTEsI 

amino acids are 
Although FLURAM does not react directly with proline and other easily converted 

secondary amino acids, by introducing a simple intermediate step to detectable 

these substances can be converted to primary amines which are 
detectable with FLU RAM. primary amines 

FLU RAM can be used in aqueous solution, in organic solvents and adaptable to varied 

on solids. On thin layer chromatog rams it has been used as a spray procedures 

to detect amino acids and peptides. analytical 

Because FLURAM reacts with primary amines to yield highly fluores- present range of 

cent derivatives, it is uniquely suited for both manual and automated 
microanalysis of many biologically important compounds such as application is wide; 

amino acids, peptides, proteins, catecholamines, amino sugars, oxy- 
tocin and vasopressin. Other applications of FLURAM currently being potential 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 FLU RAM should expand knowledge 
in the field of molecular biology and find eventual value in clinical 
medicine. 

m - - - - rn  ruhunamu 

BC I LUflhIIU 
I Division of Hoffmann-LaRoche Inc. I 

Nutley, NewJersey 07110 I 
1 Gentlemen: I 
I El I would like to purchase FLURAM at distributors published list price of 
I $16 per 100 mg. Number of 100 mg vials________ Total price $ I 
I El Please send me further information on FLURAM. 
I I am interested in using FLURAM reagent in_________________________ I 
I _________________________________________________ I ROCHE DIAGNOSTICS 

 Division of Hoff mann-La Roche Inc. 
Name________________________________________________________ Nutley, New Jersey 07110 
Position________________________________________________________________________ 

1 institution____________________________________________________________________________ I 
I Address_______________________________________________________________ I _______________________________________________________ __________________ ___________________ city 5tate zip code i 

Distributor 
I El American Instrument co. (Aminco) C Scientific Products I 
I El Fisher Scientific LI Standard Scientific I 
I.. - inininininin in -- urn... rn.u......urn.rn........u.u.....muj Circle No. 14 on Reodersi Service Cord 
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plots aqueous 

.For cocktail 

liquid scintillation counting 
The .PcSTM (chase combining Syslemi Product Sm 10 'c?l eof"'  liun1 ''not on.ly solve problems concerning 
cocktail delivers a h   " ' 3'  '; '' cocklo Is and one-two punc in p  ' ' ' '... "' sample preparation, but ' 

dissolving .ueoussamples complete SG tOO $5 2 4 help with sy of yo.ur pQrtlcukir 
GD 90 400 

organic2n rgonic versatility and btgher 5ra4 A  $50  counting problems. ' 

c eating efficlencyC *PcS is eniquely 50 t5 0 ...2G0*#*. '290 

d signed forhundreds of different 6Msnuta tur rs ecomm ndeil volumes Vomperative 

$ lutions acids, bases, buffers, salts, into natie Is evsiiable on req est ' ' 
C i$ig' 'un ing etfi fOil y as deter med on a 

sucrose, and urine, to me.tian a few N lear hi sq Mar II ISe, Or n A son a 

(In most cases, just odd the ' Pa ard Tn C rb " ' 4 

ii.lt the counting vial, *6*Maximum ample is 20 a 40% is not recomniendd ' ' ' ' ' ' 

shake vigorously, end cOunt.) And as if v rsatilfty high water capacity, 

PCS..not any.mixes.well,.ut counts with and higher effIciency weren t eno gh to 
higher efficiency and holds mare water whet your interest PCS is strong on A l... 

then almost any cocktai.you can make econo y ltcosts less, you use less, and imersIIarniearIc 

or purchaseiComp.ore values in the you purchase lass (good for almost all ''' AM il.HA f'5ilA.E coma.iON'' 
A I.e ala-C " I 06111111 

ta.We.) This also epns you', an run solutions than most other cocktails  'U' '."' /" ' 

samples a a shader tima aitd improve contact our techmca service department Ariingta l'leights Illinois GOOQG 

counting reproducibility for detailed information Our staff will Telephone SI? 5#3-e300.-Telex 2G-Z452 

Our specific adRvIty is service 
In Caneclo 400 iroquois Shore Road ' Oakville Ontario'.Tel y ()6 $2216 - Telephone (416) 26<4 2153 
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I I 
Fill yourself mon reagents for... 

I LIQUID SCINTILLATION COUNTING I 
I Compare these features, -, quality, completeness of line, price I 
I I The following 27 "SCINTILLATION GRADE" reagents are carefully controlled to 

meet scintillation specifications, from development to manufacture to labeling to I 
you. All are labeled "Analyzed and Tested for Use in Liquid Scintillation counting. I 

I Catalog No. Chemical I 

I FLUORS Btl PBD I 

I Popop I 

I Naphthaene I 

1 13018 sMSB I 

I pJerphenyl I 

1 13111 PBBO 

I SOLID SCINTILLATORS 13076 Anthracene I 13078 TPB 
13079 p-Quaterphenyl 13080 trans-Stilbene I 

1 13082 DPH I 

I SOLVENTS 13011 p-Dioxane 
13016 Toluene I I 13071 p-xylene 

I MISC. REAGENTS 13021 Phenethylamine I 

1 13073 2lButoxyethanol I 13074 Ethanolamine 
13075 Triton? X-100 (registered trademark of Rohm & Haas) I 

I (registered trademark of Cabot corp.) 

1 13108 Tissue Solubilizer I 

I Detailed specifications for the asking-just use the cou- than laboratory quantities. One source for all your rea I 
pan below to obtain your copy of Kodak gent needs. Use the coupon to request quote on I 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 I 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 * FISHER * NORTH-STRONG * PREISER I ience of single-batch testing, let us quote on larger SARGENT-WELCH * VWR SCIENTIFIC (EAST) I I 
I Dept. 412-L 

Eastman Kodak company 
Organic chemical 'Markets I 

I Rochester, N.Y. 14650 1 

C Please send me a copy of JJ-59. 

I Please send a quotation for these quantities: I IC PPO ___________________________- C Dioxane ________________________ 

C Naphthalene C Tissue Solubilizer I IC toluene C Others ____________________________ 
C Bis MSB _______________________ 

I 
I Name 

I Company Address 
city State zip 5-65 1 

- mm m mmmm m m m m m m m m m m m m - m - m 
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Even though the Reichert Biovert is inverted for stability when.view.ing.large culture vessels, o.r ta.kin. 
flask, cell and plankton.microscopy, the image is.photogra.phs Aim.ost anykindof camera ca.n J. 
erect and unreversed. Directional orientation of the.accomm.odated vertidall n.thephotobinocular bOdy.. 

sp cimen is pecise1y as you see it through the The I3iovert is available with wide field eyepieces and 
eyepieces. The Reichert B.jove. also offers more.aselection of object5ve., inc.hiding pianachrom.ats.. 

ny similar in.tru.men.t,.Illurninati.ange from.18 w.attlowvolt.age. optical techniques th.an a on ty.pes.r 
rence.con.tras.t 

including phase, anoptral, inere.to 50.watt mercury va.por and 100 watt halogen 
and bright.and.darkfield. Other option Trans- 
mitted an.d incident fluorescence.For.complete information.or a convincing demonstr. 

.r inverted.Lion., write A.rnei-ican.Optical.Corporation Reichert. The Biovert was specifically designed fo Products, Buffalo, N.ew.York 14215 EII1T 
midroscopy.View.ing.height is convevientand.com.- AI ERICAN OPTIGAL AUSTRIA 

fortabi . You can observe your subject while photo-.CORPORATION 
graph.ing, and the wide, rigid base.assures comp.lete.' 5iENTiFiC INSTRUMENT WV.i iON.- SUFFALO NY 14 
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vous avez au moms 
2500000 bonnes raisons 

de lire La Recherche 
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ceiv.. by people living in the moun- Concentrations of mercury in wood- free * tam ." Since the rule of thumb is that paneled or nonpainted homes, in which 
cost c radiation increases in the order fiberglass filters (of unknown brands) 
of millirem per year for each addi- were used in the furnaces, were very 
tiourd 100 feet of altitude, even the low. It appears 'that little mercury con- 

b e  spectacular Austrian Alps cannot have tamination is caused by the use of such 
living 7,000 feet. filters. 

S  ni people LEONARD A. SAGAN Paint containing mercury compounds I"  '  Dep irtment of Environmental Medicine, was probably the contributing factor in 
Palo Alto Medical Clinic, homes where high mercury concentra- 
300 Homer Avenue, tions were found. 
Palo Alto, California 9430] ROBERT S. FooTE 

GeoSensors Inc., 9731 Denton 
"W?  Drive, Dallas, Texas 75220 

400 Mercury Vapor Sources 

I read with great interest Robert S. A Decent, Hardworking Word 
Foote's report on mercury vapor con- 

l' centrations in buildings (11 Aug. 1972, Why do you allow a pair of silt- 
3" p. 513) a few days after I installed a stained brigands like Irving and Haring- 

new fiberglass air filter, which was ton ("Upper Pleistocene radiocar- 
laced with mercury, in my furnace. I hon-dated artefacts from the northern / 

/ would be interested to learn if similar Yukon," 26 Jan., p. 335) to arm 
filters were in use in the buildings that themselves with bone awls and flint 
Foote tested, and what effect they may knives, sneak up behind a decent, hard- 
have had on his results. The use of working word like "artifact," and stab 
mercury on air filters in central heating it in the "i"? 
systems would seem 'to be an excellent Even Webster's Third, which sanc- 
means of distributing mercury vapor tions everything from the Precambrian 

ISCO's miniature fraction Collector throughout the home. to the Aquarian, prefers the "i," although 
frees up to 2 or 3 square feet on your ARTHUR S. BRooKs it suggests that if we really are going 
lab bench. Newest of the Golden Re- Center for Great Lakes Studies, to get our usage from layer d of fluvial 
triever series, the Model 1200 Pup holds University of Wisconsin, and lacustrine basin-fill sediments, we 
95 test tubes in removable, self-standing Milwaukee 53201 could go all the way to "artefac." 
racks of 5 each, yet measures only 9" FRANK SARTwELL 
by 11 ?" -about the same as this maga- Foote found high concentrations of 1801 16th Street, NW, 
zine. 

Fractions are cut with an electronic mercury vapor in three doctors' exami- Washington, D.C. 20009 
digital programmer, counting time inter- nation rooms. He comments that mer- 
vals from .1 to 99 minutes or 1 to 990 cury thermometers had been broken Although I am diffident about match- 
siphon discharges or drops falling past there in the past. ing my pedantic talents against Sart- 
a built-in photocell. The entire shifting I wonder if a more lskely source of well's, I draw encouragement from the 
mechanism lifts off and can be sub- the mercury vapor might be the mer- knowledge that Harington and I do not 
merged for cleaning; the electronics re- cury-containing sphygmomanometer stand alone in our position with respect 
main in the base under a protective used by most physicians. In this instru- to the proper (I do not insist that it is 
shield. A threaded receptacle is provided ment one pumps air from a rubber correct) spelling of artefact. It is the 
for an optional 24" stainless steel m st bulb through a flat rubber bag which custom of members of the Society for 
to hold columns or other accessories, has been fastened tightly around the American Archaeology to spell "arte- 

If bench space is at a premium in your patient's arm, and then through a rub- fact" with an "e," for the very good 
lab, use the premium fraction collector: ber 'tube into a mercury reservoir. Air reason that this would have been the 
the Golden Retriever Pup. Only $495.00. pressure forces mercury from the spelling in Latin had the word been 
For more detailed information on all reservoir into a vertically positioned current when Latin was. Thus, also, 
ISCO fraction collectors, UV absorbance glass tube. At the end of the procedure "archaeology," with an "ae" rather than 
monitors, pumps, and additional instru- a valve on the pumping bulb is opened, the vulgar neologism spelled with an 
ments for liquid chromatography and permitting the air in the system to rush "e" alone. 
other biochemical research techniques, out under pressure. In this manner, air It is a question of values, which those 
write for our free general catalog, containing mercury vapor could enter of us who labor in the traditions of an- 

the room. Perhaps Foote would care to tiquity perceive, perhaps, more ciea.rly 
examine the mercury concentration in than do most of those who do not, 
this effiuvial air. If this is indeed a sig- and which in any case we steadfastly re- 
nificant source, then thought should be fuse to relinquish, even in these times isco given to redesigning these instruments, of wholesale abandonment of values, SARAN JONAS standards, and even whole fields of 

BOX 5341 LINCOLN, NEBRASKA 68505 Department of Neurology, scholarship (for example, etymology) 
PHONE (402) 434-0231 TELEX 48-6453 New York University Medical for the racy, the new, and, let us hope, 

Circle No. 83 on Readers' Service Cord Center, New York 10016 the short-lived fads so prevalent today. 
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ENZYME KINETICS... PLUS. 
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4.4.40044.o4.C tive for the presence of reverse tran- 

0 '4444 4.04440C4 44444 scriptase and DNA product hound to 
 70S or 35S 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 

oo 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 

Whether you're or recording mastectomy, and 13 of 17 women with 
family histo of breast cancer. teaching physiology data for your own P. Roy-Burman (University of South- 

fundamentals research em 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 HARVARD has the banded milk particles of these mice 
showed both type C and type B par- 

ight r,uruIiu systemticles. Both types of milk particles con- 
tained reverse transcriptase activity, and 
antibodies against reverse transcriptase 

for you. from murine leukemia virus (MuLV) 
inhibited the enzyme of the type C 

Harvard recording systems are equally at home in the virions from these milks. Roy-Burman 
also reported that reverse transcriptase cardiology, pulmonary, pharmacology and psychology activity of added RD-i 14 virus (a can- 

research laboratories.., or at the undergraduate teaching didate human oncornavirus) disappeared 

station. They feature ruggedness and simple, completely, as determined by the simul- 

uncomplicated operation at lowest possible prices. taneous detection technique, in 11 of 17 human milk samples. In hls The Modular Recording System offers precise, dependable laboratory, 8 of 43 randomly selected 
recording with a history of thriving under student selected human milk samples were 

use. The new Harvard BiographTM combines desk top found to contain reverse transcriptase 

convenience with the latest solid-state and 70S or 35S RNA. D. Gillespie (NCI) reported that 70S electronics. See which Harvard System is best RNA containing homogeneous poly(A) 

suited [or your needs; use the coupon: sequences about 200 nucleotides long 
was found in human leukemia cells. Gil- 
lespie also reported that DNA synthe- I sized with RNA templates from four 

inen!HaTEE Recording Catalog * different strains of MuLV failed to fl Recording 5ystem with cross-hybridize against the RNA's iso- channels LI 4 channels LII 6 channels. lated from these strains of viruses. Li Pulse Li GSR LII Blood Pressure, I The outcome of the meeting can be 
LII Respiration Li Nerve-Muscle summarized as follows; 

* 1) Reverse transcriptase and 60S to 
I ____________________________ 

* 70S RNA are being found in human 
m Li Have your representative arrange a demonstration for me. milk particles having a buoyant density 
* U of 1.16 to 1.19 g/ml by all groups fl Name Tel. No. U making such studies. 

- Department m 2) The particles isolated from some 
* U human milks were found to contain 

fl Institution * poly(A) sequences in their RNA mole- 

Address cules. 

City StateZi p________ 3) Some human milks mixed with 
MuMTV caused severe loss of infec- 

Harvard Apparatus Company, Inc. TJADXJA RD tivity and morphological destruction of 
Dept.A-64., Box 24, Millis, Mass. 02054 1ifXI\VfX the virions. There was also a decrease 

Telephone 617-376-2986 /\PP/\R./\LTIJS in reverse transcriptase activities of 
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MuMTV, AMV, and MuLV 'when these like particles or reverse transcriptase in 
viruses were mixed with human milks. human milk samples is poor. Methods 
This decrease could be correlated with of preserving and separating the various 
the amount of ribonuclease found in types of particles are rapidly improving. 
the milk. 5) The elution profile of a poly(dT) 

4) Unclassified viruslike particles as synthetase from human milk particles 
well as C-type and occasionally B-type on phosphocellulose columns was found 
particles are found in human milk to be strikingly different from that of 
samples, which also contain a virulytic known oncornaviruses. 
factor or factors in varying amounts. AKHIL VAIDYA 
Correlation between family history of Institute far Medical Research, 
breast cancer and the presence of virus- Camden, New Jersey 08103 

Interferon 1111urbr0. The interferon system has been rec- under some conditions with Chikun- 
ognized as a major defensive response gunya virus one can get more than nor- 
of the host, whether cell or animal, to mal amounts of interferon in the ab- 
infection by viruses and possibly by sence of any detectable viral RNA 
other agents. Apart from its theoretical synthesis, either single- or double- 
aspects, interferon is potentially impor- stranded, would suggest that some ac- 
tant in human chemotherapy, both in tivity of the input virion may be the 
virus and tumor treatment. The current initiating process. Other data suggest 4 

status of interferon researc'h was sum- that function of virion-bound polymer- 
marized in a recent international work- ase may be important in induction by 0 

shop which was held in Williamsburg, Newcastle disease virus, while with reo- ' ' 

Virginia, under the auspices of the virus viral assembly may be responsible. CC 

Antiviral Substances Program of the From studies with derivatives of the .4404' 00. 

National Institute of Allergy and In- synthetic inducer polyinosinic acid 
fectious Diseases. polycytidylic acid [poly(I) poly(C)] it 

The first session was devoted to con- was concluded that: (i) an unblocked 
444 000 '04 4 

trol mechanisms in interferon induc- 2'-hydroxy group is needed for activity, 4 

tion. Studies with metabolic inhibitors and (ii) modifying the structure so as 
have suggested that interferon produc- to alter toxicity and activity did not -  F 
tion by the cell may be controlled in alter the therapeutic index. The pos- 3  Ii t.., I I n I - U ci e 
the following way. Messenger RNA sible importance of the cell membrane 
(mRNA) for the interferon molecule (a in interferon induction by poly(I) poly- We know your laboratory produces a volum in- 
protein) is not expressed in unstimu- (C) is becoming increasingly apparent. ous amount of work. And that one of your 
lated cells because of the presence of a In regard to stimuli of microbial origin, greatest concerns is time...or the lack of it. You 
repressor protein that binds to the in- two materials were discussed: it has need a centrifuge that operates smoothly no 
terferon mRNA. When a cell is. "in- been determined that the essential moi- matter how great the demands-exactly what 
duced" to make interferon, the repressor ety of the lipopolysaccharide interferon you can expect from this high-capacity unit... 
is inactivated, or perhaps its production stimulator from endotoxin is the lipid a Lourdes excfusive. Portabte, refrigerated, with 

all speed ranges and a solid state speed control is stopped, so that the interferon mRNA A fraction; a soluble protein from selector, the 30R Glini-fuge has a capacity to 
can be translated. Under some con- Escherichia coli was also described as 6,000 ml and forces to 56,000 x G. Instrumen- 
ditions the amount of interferon pro- a potent inducer of interferon. tation includes centrifuge and refrigeration mas- 
duced 15 actually increased n the Included in the second session was a ter switches, brush life indicator signals, con- 
presence of metabolic inhibitors; one discussion on the molecular mechanism tinuous reading electric tachometer, automatic 
proposed explanation is that the inter- of the antiviral action of interferon, synchronous timer with "hold" position, elec- 
feron mRNA continues to be produced Most investigators agreed that cells mi- tro-dynamic brake selector switch, push-but- 
and translated while the repressor pro- tially treated with interferon show a tori start switch, and temperature controller. 
tein is not. Some investigators think selective defect in the translation of a The instrumentpanei for all these operations 
that other control mechanisms are likely viral genome. This selection defect has is up front for easy.control.  -. 

to operate during transcription, been demonstrated both in whole cells For capacity, performance, and easy operation 
The event in virus replication that and with cell-free systems. The trans- youcan count on, bring the Lourdes Model 30R Clint-fuge into your laboratory. For more 

triggers the production of interferon lation of viral RNA may be inhibited . information, write Vernitron or contact your 
remains only partially defined. Double- to a much greater extent if the cells local dealer, Today. And you, too, will praise 
stranded forms of RNA are in general that furnish the cell fractions are the Lourdes. 
better inducers of interferon than are first treated with interferon and then 
single-stranded forms, and this has been infected with virus as compared to in- 
interpreted by some to indicate that the terferon treatment alone. The factors Vernitron Medical Products. In 
double-stranded nucleic acids formed responsible for the decreased transla- 
during virus replication are the trigger- tion are in the cell sap and on the LantCarlstadt,N..LO7O72 
ing entities. However, the fact that ribosomes. Data were presented mdi- 
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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 fact'ors that bind to mRNA 
prior to translation. When fractions 
from cells are exposed to very large 
amounts of interferon, translation of 
hemoglobin 9S 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 

444.40444 interferons of varying degrees of purity, 
and hence preparation of pure inter- 

< feron for biochemical and biological 
0 o studies is necessary. 

. A possible second mechanism of the 
2 T antiviral action of interferon involves 

4444444444 0 an inhibition of transcription of viral 
0o40' 00" 0 4444 genome by virion-bound polymerase. 

44040404040444' 40044 Studies with in tact cells have shown 
0400OCOCC40000040 444. that indeed there is less radioactivity in 
040044444040040 

* * new early mRNA in interferon-treated 
cells than in those that were not treated 

4 ' C 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. 

0.4444..44400i 4444 Interferon preparations exert an 
40' '2 antitumor effect in experimental ani- 
..4'4A.440404040 mals either infected with oncogenic viruses, or inoculated with transplanta- 

ble tumors, or treated with chemical 

Pictured are just a few of the many different types of pH Meters carcinogens.4 Interferon preparations en- hance the activity of sensitized lympho- 
we can supply. All told, we stock over thirty different models cytes and unsensitized macrophages, 

with either digital or meter readout... made by such outstanding and sometimes increase the antibody 

manufacturers as Coleman, Corning, 1BC, Orion and Photovolt. response to certain antigens. These 
preparations inhibit the growth of some 

We also stock all types of electrodes. In addition to the tumor cells and even of some normal 
cells in tissue culture. Whether inter- 

standard types, we can provide nineteen different specific ion feron inhibits the multiplication of 
electrodes. tumors directly or by enhancing the 

host's ability to reject the tumor re- 
Of course not only do we sell pH meters and electrodes, but mains to be determined. 

we stock over 30,000 other items. So whether you are in the A session on methodology dealt with the production, purification, 
market for a simple little test tube or a sophisticated laboratory and assay of interferons, and with 

instrument, we can meet your requirement. Ask Us for literature. reference reagents. Considerable efforts 
have been made to improve methods 

I A  9 for producing human interferon, 
*  > . intended either for therapy or as 

 N j ' a source from which pure interferon 

I.k@ E , might be made for structural studies. ___________________________________________ As was mentioned earlier, yields of in- 
Branches: Boston Danbury * Elk GrovevillaRe rullerton - Philadelphia - Silver SprmnE - Syracuse terferon have been increased by utilizing 

Hass. - Con,',. lii. Calif. Penisa. Cd. N. Y. 
780 Circle No 42 on Renders Service Card SCIENCE, VOL. igO 

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 fact'ors that bind to mRNA 
prior to translation. When fractions 
from cells are exposed to very large 
amounts of interferon, translation of 
hemoglobin 9S 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 

444.40444 interferons of varying degrees of purity, 
and hence preparation of pure inter- 

< feron for biochemical and biological 
0 o studies is necessary. 

. A possible second mechanism of the 
2 T antiviral action of interferon involves 

4444444444 0 an inhibition of transcription of viral 
0o40' 00" 0 4444 genome by virion-bound polymerase. 

44040404040444' 40044 Studies with in tact cells have shown 
0400OCOCC40000040 444. that indeed there is less radioactivity in 
040044444040040 

* * new early mRNA in interferon-treated 
cells than in those that were not treated 

4 ' C 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. 

0.4444..44400i 4444 Interferon preparations exert an 
40' '2 antitumor effect in experimental ani- 
..4'4A.440404040 mals either infected with oncogenic viruses, or inoculated with transplanta- 

ble tumors, or treated with chemical 

Pictured are just a few of the many different types of pH Meters carcinogens.4 Interferon preparations en- hance the activity of sensitized lympho- 
we can supply. All told, we stock over thirty different models cytes and unsensitized macrophages, 

with either digital or meter readout... made by such outstanding and sometimes increase the antibody 

manufacturers as Coleman, Corning, 1BC, Orion and Photovolt. response to certain antigens. These 
preparations inhibit the growth of some 

We also stock all types of electrodes. In addition to the tumor cells and even of some normal 
cells in tissue culture. Whether inter- 

standard types, we can provide nineteen different specific ion feron inhibits the multiplication of 
electrodes. tumors directly or by enhancing the 

host's ability to reject the tumor re- 
Of course not only do we sell pH meters and electrodes, but mains to be determined. 

we stock over 30,000 other items. So whether you are in the A session on methodology dealt with the production, purification, 
market for a simple little test tube or a sophisticated laboratory and assay of interferons, and with 

instrument, we can meet your requirement. Ask Us for literature. reference reagents. Considerable efforts 
have been made to improve methods 

I A  9 for producing human interferon, 
*  > . intended either for therapy or as 

 N j ' a source from which pure interferon 

I.k@ E , might be made for structural studies. ___________________________________________ As was mentioned earlier, yields of in- 
Branches: Boston Danbury * Elk GrovevillaRe rullerton - Philadelphia - Silver SprmnE - Syracuse terferon have been increased by utilizing 

Hass. - Con,',. lii. Calif. Penisa. Cd. N. Y. 
780 Circle No 42 on Renders Service Card SCIENCE, VOL. igO 



metabolic inhibitors during production. 
Prior treatment of cells with small Your.mo.tv.alu.able.to. amounts of interferon also increases 
the yield of new interferon when these . 
cells are subsequently stimulated. With '3 r.m easu rng.. ... 
the use of human diploid cells, one 
laboratory has been able to produce * nanosecond fluorescence decay. 
material having a titer of lO units. 

Mouse interferon has been purified * molecular structure by polarization anisotropy 
to the point of yielding a product with * m.anges. 
108 reference units per milligram of. conformation ch * enzyme-protein & other reaction rates 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, Resolution of 3.485nsec decay component of dansyl-cystine in water. Light pulser and (ii) the apparently greater insta- rate: 40,000/sec. Accumulation time: 
bility of human interferon. 110 se . Despite low yield, computer- 

The various forms of interferon from cloulated data, represented by .broken line, is within a few percent any one animal species vary considera- ' of experimental data.. 
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 .5 
neuraminidase resulting from influenza Ortec 920  
virus infection are measured, and this 
forms the basis for another precise and Single-photon counting.Computer-based or basic system? 
sensitive interferon assay. . This'extraordinarily sensitive and rapid Shown below is our computer-based 

Reference standards of interferon technique, based on the probability of Vetsion of the 9200 sstem which. 
are available for chick, mouse, rabbit, single-photon events as a function of cludes, in addition to.. P.DP-1 1. computer. 
and man; there is also a poly(I) light intensity, is acknowledged as the.arid.peripherals, the necessary.soft-. 
poly(C) reference standard for inter- best m6thdd.of. measuring very low war for single/double decay time con- 
feron inducers. These standards may light levels. Single-photon counting is stants and anisotropy rotational cor- 
not be totally satisfactory, but they do also the reason why our 9200 Nano- relations. 
provide some means of comparison second Fluorescence Spectrometer Sys- Since single-photon counting is in- 
from one laboratory to another. tern is orders of magnitude superior to.herently digital and a computer inter- With respect to the possible role of otherinstrumentation in both sensitivity face is already engineered into the and accuracy Ortec MA, the system is compatible. interferon in the control of disease, Our system consists, essentially, of with any computer, not just the PDP-11. 
evidence presented from experimental a very fast light pulser to excite the In fact, you can get beautiful results 
animal models indicates that both exo- sample, and a network of timing elec- with no computer at all-using only the 
genous interferon and endogenously in- tronics and multichannel analyzer to basic stem-if you don't mind decon- duced interferon [poly(I) poly(C) meastire the decaying fluorescence in- volu ting data by hand.. 
being the inducer most frequently tensity as a function of time over several For full details, including a copy of 
utilized] have been successful in the decades. Both single and multiple de- our 9200 system technical bulletin, con- 
prophylaxis and early therapy of lytic cay components as small as 2nsec can tac your nearby Ortec 
as well as oncogenic virus infections. be measured with lin- representative or Or- 

'Criteria utilized for selecting model earity typically better - tec Incorporated, 110 for therapy studies include than 1%. Sensitivity is Midland Road, Oak systems better than 1 ppb qui- Ridge, Tern. 37830. (i) the host must be at risk from nine sulfate in sulfuric Phone (615) 482- 
further virus replication, (ii) the acid. 44 4411. In Europe: 
virus infection must be sensitive to the Ortec Ltd., Dallow 
quantity of interferon applied, (iii) the Road, Luton, Bedfordshire. 
host must be responsive to the inter- PhoneLUton 27557. Ortec GmbH, feron inducer (even though the prior & Mirichen 1$, Frankfurter Ring 01, 
viral infection may have induced a AO-J l  ..West Germany. Phone (0811) 359-1001. 
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state of hyporeactivity to further pro- tial utilization of exogenous interferon the infected host to produce interferon. 
duction of interferon) and to inter- include: the short half-life of exoge- These problems must be considered in 
feron, and (iv) interferon, or inducer, nously administered interferon in vivo, planning clinical trials. 
must reach the site of infection. Some the low dosages available for therapeu- The reticuloendothelial 'system may 
investigators have found that exogenous tic trials, the difficulty of injection at be the source of the interferon appear- 
interferon is more effective than endog- site of infection in most clinical cir- ing in response to certain inducers. 
enous; others have found them equally cumstances, the diffusion gradients be- Studies with the low-molecular-weight 
effective. There were also reports of tween blood and site of infection (such inducers, such as Tilorone and perhaps 
growth inhibitory action against certain as the blood-brain barrier). Problems endotoxin, have demonstrated that a 
protozoa and intracellular shigella. Po- associated with inducers [primarily glass-adherent cell (presumably a mac- 
tentiation by interferon of the toxicity based on data from studies with poly rophage) obtainable only from lymph 
of some double-stranded nucleic acids (I) . poly (C)] include: toxicity, pos- nodes or spleen, respond with inter- 
was also reported. sible immunologic alterations, hypo- feron production in vitro. Studies of 

Problems identified with the poten- reactivity, and decreased capacity of interferon stimulation by nonspecific 
mitogens and Newcastle 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 
0, / in cells other than those producing in- 

eron. Studies with antiserums to the 
'o'? 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-Gu6rin). 
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- 

4 ,ii/ atively high titers of interferon diminish 
40 0  the blastogenic response of lympho- 

cytes stimulated by nonspecific mito- 
gens, and that under certain conditions 

cultural interactions interferon preparations may potentiate 
You can now grow up to four pure and separate cultures in a antibody production in mice, while 
single mixed culture system. The metabolic products of the under other conditions no enhancement 
cells in each chamber are free to communicate on a molecu was noted. 
lar level with the cells in the other chambers to influence When the use of human interferon 
growth and metabolism. Yet, each individual culture remains in patients was discussed, one inves- 
homogeneous for meaningful analysis. The Ecologen is a tigator reported that daily parenteral 

natural envi administration of up to 3 x 106 units of multiple diffusion chamber which simulates the interferon over periods of up to 1 year ronment by permitting interaction of metabolic products. To 
regulate cultural interaction, the Ecologen can be equipped produced only some fever and no per- manent effects. Diffusion of interferon 
with controls for pH, dissolved oxygen, temperature and agi- is known to be retarded by effective 
tation. It is ideal for studies of soils, water, oral cavities, blood-brain, blood-eye, and blood-res- 
and digestive tracts, and can be used to isolate different piratory tract barriers. Poly(I) poly 
metabolites in a cell-free chamber. (C) has also been given to many pa- 

ASK FOR BULLETIN E40 S/573 tients with cancer and neurological 
disease with no significant metabolic or 

INC. hematological adverse effects. Rather ll) BRUNSWICK SCIENTIFIC CO., \Vk\,XXI low levels of circulating interferon were 
130 Somerset Street, New Brunswick, N J 08903 * 201/846-4600 produced by patients receiving poly 

With NBS, Advanced Technology is a Way of Life 
Circle No 61 on Readers' Service Card (I) . poly(C). In one patient (report 
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