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Monoclonal Anti-Human 
Leukocyte Reagents 
Are you differentiating cell types- 
myeloid, CALLA, lymphoid (B- or 
T-cell subsets)? If so, consider our 
new and thoroughly characterized 
reagents for building your panels. 

Our monoclonal anti-human leuko- 
cyte reagents are > 95 percent 
homogeneous, as demonstrated by 
SDS-polyacrylamide gel electro- 
phoresis. They are purified by salt 
precipitation, or on protein A 
sepharose, and are packaged at a 
protein concentration of 1 mg/ml. 
This provides unmatched economy 
on an assay-to-assay basis. 
Equally important, every reagent 
is carefully characterized by lot- 
specific assay results supplied with 
each shipment. 

Don't be without our catalog 
of reagents for immunological studies. 
In it you will find anti-human 
leukocyte reagents, as well as: 

Monoclonal antibodies specific for 
mouse immunoglobulin studies 
Allele-specific monoclonal anti- 
mouse lymphocyte reagents 
Enzymes and fluorescent-labeled 
conjugates of both monoclonal 
and polyclonal antibodies 

Hybridoma screening systems 
for murine immunoglobulins 

Simply circle the inquiry number to 
receive the catalog without charge. 
We'll also keep you informed of 
future products as they're developed. 

Not for use in humans or clinical diagnosis 

@ New England Nuclearm 

New England Nuclear 
549 Albany Street, Boston, MA 02118 
Call toll free: 800-295-1572, Telex: 94-0996 
Mass. and Internat'l: 617-482-9595 
Europe: NEN Chemicals GmbH D-6072, Dreieich, W. Germany 
Postfach 401240, Tel. (06103) 803-0, Telex 4-17993 NEN D 
NEN Canada: 2453 46th Avenue, Lachine, Que H8T 3C9 
Tel. 514-636-4971, Telex 05-821808 01983 NEN 

Circle No. 203 on Readers' Service Card 

23 SEPTEMBER 1983 



ISSN 0036-8075 

23 September 1983 
Volume 221, No. 4617 SCI CNCE 

LETTERS Technological Hazard: A .  D. Ro.csin: A .  L .  Porter: C. Holzenemser; Alcohol and 
Pregnancy: J .  M. Joff 'e; A .  W .  Kitnhall: A .  B .  M~rkherjee and G. D.  Hodgen . 1244 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EDITORIAL Dietary Carcinogens.. 1249 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ARTICLES Facing Quantum Mechanical Reality: F. Rohrlic.11. 1251 

. . . . . . . . . . . . . . . . . . . . . . .  Dietary Carcinogens and Anticarcinogens: B.  N. A r n e . ~ . .  1256 

Imaging Dopamine Receptors in the Human Brain by Positron Tomography: 
H .  A'. W(ignrr, Jr., et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1264 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NEWS AND COMMENT Bell Labs on the Brink 1267 

Antitrust and Technology Thrust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1268 

HHS Preparing to Issue New Baby Doe Rules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1269 

China Faces Environmental Challenge.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1271 

Bric$ng: NSB Education Commission Produces Grand Design: Technology Export 
Law Reform Facing Difficultie5: Britain Joins European Nations on Fast 
Breeder; FDA Speeds Approval of Cyclosporin . . . . . . . . . . . . . . . . . . . . . . . . . . .  1272 

RESEARCH NEWS X-ray Diffraction in Two Dimensions.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1274 

Brain-Grafting Work Shows Promise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1277 

Likely T Cell Receptor Gene Cloned. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1278 

Scheme to Foil Software Pirates . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1279 

BOARD OF DIRECTORS E. MARGARET BURBIDGE ANNA J. HARRISON D4VID A. HAMBURG ROBERT W. BERLINER NANCIE L. GONZALEZ 
Ret~ring President, Chalrman President Pres~denl-Elect LAWRENCE BOGORAD WALTER E. MASSEY 

CHAIRMEN AND 
SECRETARIES OF 
AAAS SECTIONS 

MATHEMATICS (A) 
Lipman Bers 
Lynn Arthur Steen 

PSYCHOLOGY (J) 
Janet T. Spence 
Bert F. Green 

PHYSICS (0) 
James A. Krumhansl 
Rolf M. Sinclalr 

SOCIAL. ECONOMIC. AND POLITICAL SCIENCES (K) 
Kenneth J. Arrow 
David L. Sills 

CHEMISTRY (C) 
Murray Goodman 
William L Jolly 

ASTRONOMY (Dl 
Paul W. Hodge 
Donat G. Wentzel 

HISTORY AND PHILOSOPHY OF SCIENCE (L) ENGINEERING (M) 
Daniel J. Kevles Eric A. Walker 
David L. Hull W. Edward Lear 

EDUCATION (Q) DENTISTRY (R) PHARMACEUTICAL SCIENCES (S) INFORMATION, COMPUTING. AND COMMUNICATION 
Hans 0 .  Andersen Erling Johansen Stanley A. Kaplan Robert Lee Chartrand 
Roger G. Olstad Harold M. Fullmer David A. Knapp Madeline M Henderson 

DlVlSlONS ARCTIC DIVISION PACIFIC DIVISION SOUTHWESTERN AND ROCKY MOUNTAIN Dl 

Arthur M. Pearson Gunter E. Weller Richard Jahns Alan E. Leviton Walter S. Whitford M Michelle Ba 
President Executive Secretary President Executive D~rector President Executive Of ic  

SCIENCE Is published weekly o n  Friday, except the last week In December, by  the Amerlcan Assoclatlon for the Advancement of Science, 1515 Massachusetts Avenue, NW, Washlngton, D.C. 
20005. Secondslass postage (publication No 484460) paid at Washlngton D C and at an add~llonal entry Now combined wlth The Sclentlfic Monthly% Copyright r 1983 by the Amerlcan Assoclallon for 
the Advancement of Science Domestic lnd~vldual membership and subscr~ptlon (51 ~ssuesl $53 Domest~c insttlut~onal subscrlptlon (51 issues) $90 Forelgn postage extra Canada $24 other (surlace mail) 
$27 alr-suriace via Amsterdam $65 First Class alrmall school.vear and student rates on reouest Slnole cooies $2 50 ($3 bv mall) back Issues "4'3 1%? 50 hv madl Rinf~rhnnlonv !ecim "45 1% 50 hv mall\ 



)THY NELKIN 
E. SAWYER 

BOOK REVIEWS Politics and Technology in the Soviet Union, reviewed by R .  Campbell; Powers of 
Ten, R .  H .  March; Astrophysical Cosmology, G. R .  Blumenthal; Mammalian 
Paleofaunas of the World, M. C. McKenna; Books Received . . . . . . . . . . . . . . .  1280 

REPORTS Oxygen Tension Regulates the Expression of Angiogenesis Factor by 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Macrophages: D.  R .  Knighton et al. 

Cell Surface P-Glycoprotein Associated with Multidrug Resistance in Mammalian 
Cell Lines: N.  Kartner, J .  R. Riordan, V. L ing . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  

Turnover, Membrane Insertion, and Degradation of Sodium Channels in Rabbit 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Urinary Bladder: D.  D.  F. Loo et al. 

Human Milk Kills Parasitic Intestinal Protozoa: F. D.  Gillin, D.  S. Reiner, 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C.-S. Wang 

Tumor-Derived Growth Factor Increases Bone Resorption in a Tumor Associated 
with Humoral Hypercalcemia of Malignancy: K. J .  Ibbotson et al. . . . . . . . . . .  

Axonal Proteins of Presynaptic Neurons During Synaptogenesis: 
P . S o n d e r e g g e r e t a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Strain Differences in Rat Brain Epinephrine Synthesis: Regulation of a-Adrenergic 
Receptor Number by Epinephrine: B. D .  Perry et  al. . . . . . . . . . . . . . . . . . . . . . .  

Acetylcholine Mediates a Slow Synaptic Potential in Hippocampal Pyramidal 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cells: A.  E. Cole and R .  A .  Nicoll 

Stress-Induced Suppression of Immunity in Adrenalectomized Rats: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S. E .  Keller e t  al. 

Coupling of Dopamine D l  Recognition Sites with Adenylate Cyclase in Nuclei 
Accumbens and Caudatus of Schizophrenics: M. Memo, J .  E .  Kleinman, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I .Hanbuiler  

Modulation of the Metastatic Capability in B16 Melanoma by Cell Shape: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A . R a z  andA.Ben-Ze'ev 

A Major Metabolite of Arglnine Vasopressin in the Brain Is a Highly Potent 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Neuropeptide: J .  P. H. Bllrbuch et  al. 

Which Behavior Does the Lamprey Central Motor Program Mediate?: 
J .  Ayers e t a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SHEILA E. WIDNALL 
HARRIET ZUCKERMAN 

WILLIAM T. GOLDEN 
Treasurer 

WILLIAM 0. CAREY 
Execut~ve Ollicar 

OGY AND GEOGRAPHY (€1 BIOLOGICAL SCIENCES (GI ANTHROPOLOGY (HI 
F. Mernam Charlotte P. Mangum Richard A. Gould 

mas Dutro. Jr. Walter Chavin Pr~scilla Ra~ning 
:AL SCIENCES (N) AGRICULTURE (0) INDUSTRIAL SCIENCE (P) 
in  Kretchmer Leo M Waish Nat C Robertson 

Coy( T Wilson Robert L Stern 
STlCS (U) ATMOSPHERIC AND HYDROSPHERIC (W) GENERAL (XI 
n E. Moses Hans A. Panotsky Lora M Shields 
d J. Wegman Bernice Ackerman Rodney W. Nlchols 

merican Associalion for the Advancement of Science was founded in 1848 and incorporated In 1874. Ils objects 
tunher the work of scientists, to facilrtate cooperation among them, to foster sclent~fic traedom and responsibil~ty. 
rove the alecllvanass of sclena, in the romotion of human welfare and to increase public understanding and 
:iation of the importance and promise orfha methods of science in );urnan progress. 

COVER 

The Green Diamond E a t  and The Red 
Diamond Die by Robert Indiana. [Col- 
lection Walker Art Center, Minneapo- 
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The best of the old becomes 
the best of the new. 

I-!! excellence in 
biochemistry 

If you are  using research biochemicals in your 
laboratory, chances are you've heard the phrase, 
"excellence in biochemistry". For over 30 years 
P-L Biochemicals has earned the right to use 
these words with a long history of product "firsts" 
and consistent quality. From this well-established 
tradition and firm foundation will come some 
very exciting changes in the very near future. 

We're changing our name... 
The news is that Pharmacia Fine Chemicals, 
a world leader in the field of biomolecular 
purification technology has joined forces with 
P-L Biochemicals. The combination of separation 
technology and research biochemicals come 
together to produce a level of experience, 
perspective and resources that is unmatched 
within this industry. Now, biochemicals, molecular 
biology products, separation media and instru- 
mentation are available through one highly skilled 
organization. The new P-L organization is called 
Pharmacia P-L Biochemicals, Inc. 
Yes we've changed our name ... 

But not our commitment. 
The commitment of both companies to produce 
outstanding products from the most recent 
technology remains foremost in the objectives 
of this new organization. Look to the future for 
exciting new developments from Pharmacia 
P-L Biochemicals, Inc. 

Pharmacia 
P-L Biochemicals 

2202 North Bartlett Avenue, Milwaukee, WI 53202 
To receive the latest issue of Analects, the Pharrnacia P-L Biochemicals 
newsletter circle Reader Sprvirp 241 



FOR TODAY'S FACULTY AND COLLEGE STAFF MEMBERS* FROM 18 TO 80. 

Whether you're thinking retirement 
or not, review the plan that provides 
for cash withdrawal and/or a lifetime 
income. 

TIAA-CREF Supplemental Retirement Annuities Full information. 
(SRAs) offer you substantial flexibility including cash Complete and mail the coupon for an SRA withdrawal and/or lifetime retirement income. You 
can even reduce your income taxes now! Kit today. You'll get full details about all the advan- 

tages SRAs have to offer, why this plan suits so many 
You can begin contributionst0 an SRAatanY age financial situations and age groups and how much 

and begin benefits at any age up to age 71 unless YOU may ,,,tribute to the plan. 
are still employed (then you can delay beginning 
benefits until age 80). For example, YOU could start *TIAA-CREF prov~des annu~t~es and other servlces for employees o i  

contributions at age 25, and choose to begin benefits colleges, unlversltles, private schools and certaln other nonproi~t 
tax-exem~t educat~onal and research Instltutlons. 

or withdraw cash at age 34,40 or 50, regardless of 
HELP YOURSELF TO A BRIGHTER FINANCIAL FUTURE 

your employment status. . ..SEND FOR A FREE INFORMATION KIT. 
Get your money at any time. 

You can receive benefits as a lifetime income or over a 
fixed period of from 2 to 10 years. What's more, if you 
need it (even while employed by your current 
employer), you can withdraw all the money you have 
accumulated by surrendering your contracts. Or, you 
can withdraw $1,000 or more every six months. There 
is never a cash surrender charge. 

Contributions are tax-deferred, 
so you pay less income taxes now. 

The federal income tax on your contributions is 
deferred until they are paid to you as benefits. So, you 
pay less tax now. 

Changing employers? Take SRAs with you. 

Since you own your Supplemental Retirement Annui- 
ties, you take them with you if you leave your current 
employer. You can make contributions through any 
institution that makes Supplemental Retirement 
Annuittes available to staff members. Contributions 
can be as little as $25 a month. 
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r-------- 
I Teachers Insurance and 
I Annulty Association of I America-College Retirement 

Equities Fund 
1 730 Third Avenue I NewYork, N.Y. 10017 

1 Please send me iull detalis I about TIAA-CREF Supplemen- 
tal Retirement Annu~ties, the 
ilexible tax-deierred annuity plan that offers the opportunity to accurnu- i late iunds ior additional retirement income and the option for cash 

I withdrawal 
i 
I 

I Name I 
I Address I 
I ci ty I 
I 

Z i p D a t e  of Birth- 
I 

I State I Name of Institution 
I 

Please let us know if you are participating in a TIAA-CREF retirement plan 
I 

I at your institution. YES O N O  S92283 
I 

Llllllllllllllllllll-J 
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What do Scripps, Rmlon, 
Fujiya, and Syntex hk in #mrmon? 

kua synthesizers. 
Fully automated peptide 

synthesizers. 
The most reliable and economical 

peptide synthesizers available. 
That's saying a lot for our systems. 

But they do a lot. For Scripps, Revlon, 
Fujiya, Syntex and scores of others. 

Take the Coupler" 250. Micro- 
processor controlled with floppy disk 
storage. Dependable. Easy to pro- 
gram. Capable of operating up to four 
chemistry modules with just one 
microprocessor. Around the clock, if you 
want. Without missing a coupling. 

Or the Coupler" 296. Rugged. 
Large capacity Able to produce quality 
peptides on a massive scale. All with 

the same reliable sophistication as the 
Coupler 250. . . only bigger. 

There's more, too. Chemically-inert 
plumbing. User programmability 
Pre-formatted synthesis software. A 
1 year warranty on parts, 6 months on 
labor. And remarkably low prices. 

So if you're looking for an automated 
peptide synthesizer, follow Scripps, 
Revlon, Fujiya, and Syntex. 

Choose Vega. 
You'll be in good company 

Vega Biotechnologies, Inc. 
PO. Box 11648, Tucson, AZ 85734 
(602) 746-1401 (800) 528-4882 Outside AZ 
TELEX: 165572 (VEGA BIO TUC) 

The link bdwmm 
scimmd- 

c 1983 by Vega Biotechnologies, Inc. All rights reserved. Coupler" is a trademark of Vega Biotechnologies, Inc. 
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Polaroid 

slides in 
minutes. d 

Introducing three new Polaroid different. Polachrome CS film is Thesdmmware 
tmqxumcy atmn that tit any based on an additive uw*  

Polaroid trans ency film can be 
used in hand-he P" d 35mm cameras 
or in the most sophisticated labora- 
tory instruments equipped with 
standard 35mm back. 

And because the Autoprocess Sys- 
tem can give you slides in under five 

rated colors with minutes, you can have sciemc im- 
ages ready on-the-spot. Securely in- 
house. No darkroom is needed. 

And you can be sure you have the 
offer you the world's simplest, results you need for documentation, 

most direct way to get high presentation, or  consultation. 
quality, fine grain, contin- You've wabd  long enough. It's 

uous tone or high contrast z m d a t b k E t ~ ~ r o w .  
See your local dealer now. Or 

find the name of the Polaroid Spe- 
cialty Dealer nearest you by calling 

CS 35mm color transparency film handle. Wait a minute. And rewind toll-free 800-526-7843 ext. 400 in the 
(IS0 40/17). Polaroid Polapan CT the film into the cartridge. Mounting continental U.S.; 800-5224503 ext. 
35mm continuous tone black and is sim le, and you're ready to pro- 400 in New Jersey: AP white transparency film (IS0 125/ ject. I, in under 5 minutes. 'Comparison based on suggested list price of Rlm 

and prcxrsslng tor 36 exposure roll 

22). And Polaroid Polagraph HC 
35mm high convast black and white ' I ' h e n e w 3 5 s n m ~ e s s i  System 
transparency film (IS0 400/27). 

The new Polaroid 35mm Auto- 
process System lets you develop, 

= a  fkom POLAROID 
mount, and project these films in un- 
der 5 minutes. And at a cost that's 
about the same as conventional 
transparency fdms with processing? 

These Polaroid films are unlike 
any other 35mm films you've ever 
used. And the technology is totally 

I _ m m ~ m m ~ m m a m a a a a a a a a a a  ."-. rn . % - - - 
olaroid 



THE THIRD ANNUAL CONGRESS FOR 

HYBRIDOMA RESEARCH 
FEBRUARY 19- 2 2 

TOWN & COUNTRY HOTEL, SAN DIEGO, CALIFORNIA 

Co- Chairmen: 
Zenon Steplewski Hilary Koprowski Joseph Davie 

The Wistar Institute The Wistar Institute Washington University 
Philadelphia, PA Philadelphia, PA St. Louis, MO 

Plenary Session: ONCOGENES AND GROWTH FACTORS 

Workshops: VARIATION AND MODULATION 
CHEMICAL NATURE OF MONOCLONAL ANTIBODY DEFINED ANTIGENS 
IMMUNOREGUIATION 
ANALYSIS OF INFECTIOUS PROCESSES USING MONOCLONAL ANTIBODIES 
IMMUNODIAGNOSIS 
NEW APPROACHES TO IMMUNOTHERAPY 

Poster Session: TECHNOLOGICAL ADVANCES IN HYBRIDOMA RESEARCH 

General Session: SUMMARY OF WORKSHOPS & POSTER SESSIONS 

Organized by Scherago Associates, Inc., in conjunction with 
the journal, Hybridoma, and Genetic Engineering News, 

published by Mary A n n  Liebert, Inc. 

REGISTRATION FEES: 
$400 on-site registration - lncludes a one year subscription or renewal to the journal, Hybridoma. 
$350 ADVANCE REGISTRATION - (Received by Jan. 16) - lncludes a one year subscription or renewal to the 

journal, Hybridoma. 
$1 75 STUDENT REGISTRATION - Student status must be confirmed in writing by department chairman. Does 

not include subscription. 
4-7 registrations received together from same organization $300 each, lncludes 4 journal subscriptions only, 
8-10 registrations received together from same organization $200 each. lncludes 4 journal subscriptions only. 
Larger group rates available upon request. 

.............................................. 

Attendance will be limited. Make checks payable to: Scherago Assoc., Inc., DNAIHYBRIDOMA 

Please reserve space(s): Registration Fee of $ enclosed. 
Please send abstract form. 

Name 

Dept. 

Organization 

Street 

City State Zip 

Telephone: ( ) 

Return to: Hybridoma; c / o  Scherago Associates, Inc. 
1515 Broadway, New York, NY 10036 (212) 730-1050 
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The LKB Sd~utbn 
to the Changing Pace 
of Chmmatograpb 
Samples change, conditions change, tech- 
niques change, in short your needs change. 
That's the changing pace of chromato- 
graphy. It makes tough demands on your 
equipment. And meeting your demands, 
however varied and exacting, is our business. 

A unique lamp, seven filters and a wide 
choice of flow cells make the LKB Uvicord SII 
the perfect choice for traditional column 
chromatography, HPLC or industrial appli- 
cations. And it takes just a few seconds to 
change the lamp, filter and flow cell, so you 
don't miss a beat when you decide to change 
the pace. 

The high intensity light source together 

with the appropriate filter combine to give 
you up to 200 times greater sensitivity. The 
low (3 watt) power consumption of the lamp 
assures reliable coldroom operation as well 
as longer lamp life (more than 5 times longer 
than conventional W lamps). 

Get in touch with LKB for a demonstra- 
tion. We think you'll be interested in a couple 
of other features like the variable time- 
constant filter and the indicator for easy 
baseline adjustment. 

You'll find more Uvicords in laboratories 
throughout the world than any other W 
monitor. 

I ...! 
Head office: LKB-Produkter AB, Box ,,, S-16126 Bromma, Sweden. Tel. 08-98 00 40, telex 10492 

Main US sales off'ice: LKB instruments, Inc. 9319 Gaither Road, Gaithersbug, Maryland 20877. Tel. 301-963-3200, telex 909870 (dom), 64634 (intern.) 
UK sales office: LKB Instruments Ltd., 232 Addington Road. S. Croydon, Surrey CR2 8YD. England. Tel. 01-657 8822, telex 264414 

Other sales off'ices in: Antwerp, Athens (for Middle East), Copenhagen, Hong Kong, Luzem, Munich, Paris, Rome, Turku, Vienna, Zoetermeer. 

Circle No. 23 on Readers' Servlce Card 



Even in Francis Bacon's time (1561- With the abstracts in CAI researchers 
1626), there was too much literature to can taste the world's scientific literature 
keep up with. H e  knew the solution was to  and decide what they want to  read. And to 
be selective. make abstracts even more accessible, 

we've recently made them available 
As Bacon put "Some books are to online. All CA abstracts from mid-1975 to  be Others to be swallowed*" the present can now be retrieved a t  remote Sometimes, he continued. the reader terminals through our CAS OMLIREB should rely on "extracts" (or abstracts) of system. the  original literature. - 

CAS will continue to explore the com- Abstracts was created to puter's potential to  bring you closer to  the give scientists just what Bacon suggested- literature you need. If you can imagine a a taste of the relevant literature. And the better way of finding essential scientific is still evolving at information... chances are, wetre already Abstracts Service (CAS). working on it. 

Chemical Abstracts Service 
A Division of the American Chemical Society 

P.O. Box 3012 
Columbus, OH 43210 

(614) 421-3600 

@ 1983 by the American Chemical Society 
For more information, 
write Marketing, Dept. 31283 



Manvik Widcatalyst carriers feature 
controlled pore size and surface area. 
Celite diatomaceous silica products, derived from fossilized re- 
mains of single-celled plants, are ideal, low-cost catalyst camers. 

In conventional catalysis, the controlled pore size and surface 
area of Manville Celite carriers, combined with chemical 
stability, make this series of catalyst carriers ideal for diverse 
applications and selective reactivity. Available as powders, 
pellets, or spheres, they are widely used wherever an inert 
porous silica support is indicated-for example, the nickel 
catalyst used in hydrogenation processes,the vanadium catalyst 
used in the manufacture of sulfuric acid, and the phosphoric 
acid catalyst of the petroleum industry. 

For the biotechnology industry, Manville has designed a new 
series of carriersforenzyme and microbe immobilization.These 
carriers can allow the use of enzymes or microbes in either 
continuous or batch processes. 

In microbe and enzyme immobilization, properly sized pores 
maximize the concentration of the enzyme or microbe, offer 
protection from damaging fluid movement help protect the 
enzyme from destructive bacteria within the reactor system, 
and improve diffusion of the product from the pores. 

Manville Research and Development will work with you to 
develop carriers best suited to your specific applications. For 
additional information, write R. J. Zilli, Manville, Filtration and 
Minerals, P.O. Box 5108, Denver, CO 80217. U.S.A. 
Telephone: 303-978-2656. Telex: MANVL DVR 454404. 

Manville -------------- 
ryes,  I am interested in 7 , 
I conventional catalysis I 
I microbe and enzyme immobilization I 

Please send me more information on above. 
I Please have a rewesentative contact me. I 
1 Name I 

Title I 
I Firm I 
1 Address I 
I city State zip- I 
I Phone I 
( R. J. Zilli, Manville F& M, P.O. Box 5108, Denver, CO 80217 I 
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Let's etdown 
to 8 asics. 

Zeiss 
Universal 

Leitz Nikon 
Ortholux Biophot 

01 pus 
G O X  

Large stable base badG bas'lG \o@s'iG 
Precision focusing with 1 pldiv fine focusing 
control 

Two built-in attachment ports 

Built-in Optovar magnification changer with 
125,1.6 and 2X magnifications and centering 
telescope 

Two built-in slots for analyzers and compensators \oas'lG 
Stages, objectives and condensers are all inter- 
changeable with the remaining product line 

Single vertical illuminator can be used for 
brighffield, darkfield, DIC, quantitative pol and 
fluorescence 
- - - 

Phase contrast with Planapochromats 

DIC with Planapochromats 

Multi-immersion objectives 

Built-in, push-button filter holders for 5 or 6 filters \oaSG 
17 different fluorescence filter combinations \o@siG 
Quantitative surface topography capability \o@s'lG \ o @ ~ \ ~  
Versatilitv and ~l r l iversal i t~  are mrnfs wifhn!~t charlqina c y ~  n l ~ a l i t ~  and valr IP and v o i l ' r ~  
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Carl Zeiss. Inc. 
One Zeiss Drive 

* Thornwood, NY 10594 
Is (914) 747-1800 
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Dietary Carcinogens 
In this issue of Science, Bruce Ames reviews the increasing body of 

evidence that large numbers of potent carcinogens arise from natural 
processes. Mutagens are present in substantial quantities in fruits and 
vegetables. Carcinogens are formed in cooking as  a result of reactions 
involving proteins or fats. Dietary practices may be an important determi- 
nant of current cancer risks. 

Ames describes the role of plant materials as  follows: Plants in nature 
synthesize toxic chemicals in large amounts, apparently as a primary 
defense against the hordes of bacterial, fungal, and insect and other animal 
predators. Plants in the human diet are no exception. The variety of toxic 
chemicals is so great that organic chemists have been characterizing them 
for over 100 years, and new plant chemicals are still being discovered. 
Recent widespread use of short-term tests for detecting mutagens and the 
increased testing of plant substances for carcinogenicity in animals have 
contributed to the identification of many natural mutagens, teratogens, and 
carcinogens in the human diet. 

Safrole and related compounds are present in many edible plants. Safrole 
is a carcinogen in rodents and some of its metabolites are mutagens. Oil of 
sassafras, once used to flavor some root beer, is about 75 percent safrole. 
Black pepper contains about 10 percent by weight of a closely related 
compound, piperine. Extracts of black pepper at  a dose equivalent to 4 
milligrams of dried pepper per day cause tumors in mice at many sites. 
Many hydrazines are carcinogens and mutagens, and large amounts of them 
are found in edible mushrooms. One carcinogenic hydrazine is present in 
the false morel a t  a concentration of 50 milligrams per 100 grams. It causes 
lung tumors in mice at  a level of 20 micrograms per mouse per day. 

Carcinogens and mutagens are present in mold-contaminated foods such 
as  corn, nuts, peanut butter, bread, cheese, and fruit. Some of these 
contaminants, such as  aflatoxin, are among the most potent known carcino- 
gens and mutagens. Nitrosamines and nitroso compounds are suspect as 
causative agents of stomach and esophageal cancer in humans. In the 
digestive system these nitrogen compounds are formed from nitrate and 
nitrite. Beets, celery, lettuce, spinach, radishes, and rhubarb all contain 
about 200 milligrams of nitrate per 100-gram portion. 

Rancid fats are possible causative agents of colon and breast cancer in 
humans. These forms account for a substantial fraction of all the cancer 
deaths in the United States. Unsaturated fats are easily oxidized on standing 
and in cooking to form mutagens, promoters, and carcinogens. Among the 
numerous products of such oxidations are fatty acid hydroperoxides and 
cholesterol epoxide. Thus the colon and digestive tract are exposed to many 
fat-derived carcinogens. Human breast fluid can contain high levels of 
cholesterol epoxide. 

Burnt and browned materials formed by heating proteins during cooking 
are highly mutagenic. Chemicals isolated from such products have been 
found to be carcinogenic when fed to rodents. In addition, the browning 
reaction products from caramelization of sugars o r  the reaction of amino 
acids and sugars during cooking contain a large variety of DNA-damaging 
agents. 

The view that dietary practices might be a causative factor in cancer is not 
new. Epidemiologists have noted marked differences in cancer rates be- 
tween population groups. Effects from changes in diet following migration 
have also been observed. Results of current studies are beginning to 
delineate more sharply specific causative agents. When more definitive 
information is available, it should be possible for prudent people to  choose 
fruits and vegetables that present minimal hazards. In the meantime, there 
is persuasive evidence that charred meats and rancid fats should not be part 
of the  PHILIP LIP H. ABELSON 



I meet today's needs in biotechnolbgy 
All the quality and built-in problem-solving features 
you'll ever need at affordable prices 

FMC-2000 Digital Power Supply 
IEF Endpoint Detector is programmable to optimize 

IEF resolution; assure constant reproducibility 
Automatically detects end point, switches to pre- 

programmed lower voltage to prevent overfocusing, 
gradient drift & gel burnout 8 Safe, compact, light- 
weight, portable 8 General power supply for elec- 
trophoresis and IEF 

ResakReTM VMP Vertical Slab 
ElQct- m 

Silicone gasket & kblng provides "no leak" system 
eliminates messy grease 8 Heavy levelling base & 
spirlt level produces even gel surfaces, sample load- 
ing, migration. Adjustable height in two models: 12 
to 260mm or 125 to 380mm. Ideal for 2-D, DNA 
sequencing, SDS 1 7 

, '1 I 

Retolute '" HMP Horizontal Chamber 
8 Extremely efficient epoxy cooling platen rn Compact 
design, complete for electrophoresis and IEF (6 elec- 
trodes included) 8 Unique electrode design for ease of 
use and consistent high quality separations rn Injection 
molded, high impact resin throughouP 

For submarine and agarose bridge techniques 
Sliding baffles allow easy pouring of either s 

marine or horizontal gel wicks Superbly desi 
for high resolutlon separations of DNA fragments or 



For results you can trust, trust 
your research to quality Upjohn 
Diagnostics' prostaglandins 

Upjohn Diagnostics, research 
pioneer and leading manufac- 
turer of quality prostaglandins, 
offers dependably pure prosta- 
glandins that scores of 
researchers worldwide have 
come to trust in critical investi- 

gations. In fact, Upjohn 
Diagnostics' prostaglandins 
were used by 1982 Nobel Prize 
winners in Physiology and 
Medicine. 

And now, Upjohn Diagnostics 
has added seven new com- 
pounds to its already compre- 
hensive line. You now have 
eighteen quality Upjohn Diag- 

nostics' prostaglandins to 
choose from . . .  the most 
extensive choice from a single 
manufacturer. 

Add a new pricing structure, 
and you have even more reason 
for selecting Upjohn Diag- 
nostics' prostaglandins . . .  
because using the very best 
doesn't have to cost more. 

Upjohn Diagnostics' Description Cost110 mg Description CostllO mg 
Quality Prostaglandins PGAI.. . . . . . . . . . . . . . . . . . .  $135 13,14diH-15-keto-PGF2, 200 . . . .  

PGA2 . . . . . . . . . . . . . . . . . . . .  135 9,lldideoxy-9 a,l l  a- 
PGB1 . . . . . . . . . . . . . . . . . . . .  135 epoxymethane-PGF2, . . .  200 
PGB2 . . . . . . . . . . . . . . . . . . . .  135 911-dideoxy-11 a,9 a- 
PGD2 . . . . . . . . . . . . . . . . . . . .  200 epoxymethane-PGF2, . . .  400 
PGE1 . . . . . . . . . . . . . . . . . . . .  135 16,16dimethyl-PGEz . . . . . . .  200 
PGE2 . . . . . . . . . . . . . . . . . . . .  135 6,15-di keto-13,14-di hydro- 
PGF1, . . . . . . . . . . . . . . . . . .  135 PGF1, . . . . . . . . . . . . . . . .  200 

. . . . .  PGF2, Tromethamine. 135 Thromboxane 62 . . . . . . . . . .  400 
PG12 (Prostacyclin) Na Salt . 400 Thromboxane 62 Antiserum 

. . . . . . . . . . . .  6-keto PGF1,. 200 (100 tube vial) . . . . . . . . . . .  40 
. . . . .  13,14diH-15-keto-PGE2 200 

Free Reprint Available A comprehensive 15-page report - "Prostaglandins and the arachi- 
donic acid cascade" - providing a detailed history, description, and 
present and potential uses of prostaglandins is now available. For 
your free copy, circle Reader Service No. 228 

For full information, write or call For laboratory research use only. Not 
Upjohn Diagnostics, for human or veterinary clinical use. 
Kalamazoo, MI 49001, 

m-j 
616-385-7111. (U D83-047) February, 1983 

A Division of The Upjohn Company 
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in a special plastic 
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bedding for EM, where resistance 
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Lux comprehensive line of Tissue 
Culture Ware includes Contur 
Dishes, standard style dishes and a 
Suspension Dish for use with non- 
adherent cell populations; as well 
as flasks, tubes, multiwell dates, 
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tlmes, toxlclty IS exaggeratea by tne 
h ~ g h  peak drug levels whlch follow Injec- 

t~ons  Elther result means wasted effort, 
tlme, and money The ALZET@osmotlc pumps 

glve you the assurance of continuous drug 
presence, around-the-clock, and glve you a conven~ent, 
low-cost way to establish the optlmum reglmen In your 

To receive product information, return the coupon 
below to: ALZA, Dept. Y, 950 Page M ~ l l  Road, 

P.O. Box 10950, Palo Alto, Cal~fornia 

At last, drug delivery 94303-0802. To order, write the address 
above or call 800-227-9953. In Californta, 

systems make Hawaii and Alaska call collect 
415-494-5067. 

phacmacodynamics really 
~ractica/~ NOW it IS fast and econom~cal to com- / The llc protocol. pare drug act~ons at the klnetlc extremes of pulse-mode dellvery 
(~nject~ons) and continuous-mode dellvery (~nfus~ons) The ALZETB 

osmotlc pumps point the way to an lnclslve new 
protocol for pharmacology the ~njectlon- 
lnfus~on comparison (IIC) protocol 

Rats and mice have 
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New ... 
DIRECT ASSAYS FOR 

ANAPHY LATOXINS 
Mtem8ilv0 Pathway 

Nascent C3b 

- - 

The Complement Cascade 

Now for the first time, there are direct radio- 
immunoassays for the activated components of 
the C3, C4, and C5 complement peptides . . . the 
causative agents of anaphylactic response. 

These assays signal a breakthrough for research 
in the pathophysiology, not only of anaphylaxis, 
but of scores of conditions where complement 
activation has been implicated. And with a 
means finally available to directly and specific- 
ally quantify C3a, C4a, and C5a, it is now 
possible to measure changes in activation of 
each pathway of the complement cascade, be it 
the classical or alternative pathway. 

Upjohn Diagnostics' C3a, C4a, and C5a Assay 
Kits offer accuracy, sensitivity, specificity, and 
reproducibility as well as ease of measurement. 
Never before has investigation into complement 
activation been so easy. 

Specific for human and other primate species. 

For full information, write or call Upjohn 
Diagnostics, Kalamazoo, Michigan 49001; 

A Division of Rn UpJohn Company 
(UD83.0488) March. 1983 

Free Complement Newsletter available upon request. Circle Reader Service No. 230 

Human Complement des Arg form of C3a, C4a, C5a Radioimmunoassay Kits (1251) 
For laboratory research use only. Not for human or veterinary clinical use. 

Cirde No. 231 on Readers' Service Card 

The complete source 
com ny for immunology 
p roc/= ucts and services 
now offers the complete 
catalog which includes 

a Ordering information 
on all Ortho 
Immunology Products 
New Product Update 
" - - .  
% 

your cataloa 
today 

ADDRESS I 
CITYISTATE ZIP TEL. I 
O O.D.S. 1993 

m~~~ 
Raritan, New Jersey 08869 

NEW! Silverman 
Metabolic System 

The Silverman Metabolic 
System by Bio Sew is an 
airtight Pyrex" glass cage 
with a 99% success rate 
of fecal/urlne/food sepa- 
ration. For rats it assures 
positive control of the ani- 
mal's nutrition, environ- 
ment and waste. The 
system is ideal for labeled 
compounds. 

A two months supply of 
either liquid or solid diet 
is included with your pur- 
chase. Contact Bio Serv for 
details. 

b l m & l &  
PO. Box BS, Frenchtown, New Jersey 088251201-996-2155 
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t& power you need for today's electrophoresis applications can now * 'By a single power supply- the Bio-Rad Model 3000/300. 
prddes the following high outputs: 
ts < .  

b 

& k a few of the key electrophoresis techniques you can perform 

lectrofocusing (HPEF) in ultra- 

. , ., 
*:&& ' - 

> - 

I 8  , . 
, : 

% , .  

e . .  1 

0fcOurse you're concerned ab&t safety and so are we. Model 300~/& I I 

.q@@msikj at relevant m@ty stwhrde to protect both the opera 
'ad @xe instrument. ~ 

. . I .  . . . 

the .P?odd .,.WOOl300's prke tag is th 
u &.b&fit fiom any sbndpoint. 



Thp new $198 EC103 M~n~cell" ' power s u p ~ l y  IS 

sulted for less-dernand~nq electroahor~t~c spparat~ons M~nla- 
tur~zed wlthln EC s strlct deslgn and safety standards the EC103 IS 

only 8" L x 5" W x 4 5" H and w ~ ~ g + s  a mere 5 Ibs D~a~ta l  drs- 
plav for voltaae or current Constant voltage outrsut from 

20 to 250 volts In 20 steps Current output 0-100 mA 
2 Dual ou t~u t  jacks lnpilt 11  5-230V 50-GOHz Only 

$1 98 f o b St Petersburg FL Preclslon at a truv affordable puce 
E-C Apparatus Corp 3831 Tvrone Blvd r\i St Pet~rqburg. FL 33709 

,NfORMATION? CALL TECHNiCAL Sf PWCE COLLECT A' 8 73-344- ,644 
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LUC I DA" fiber optic 
RINGLIGHT 

stereo 
microscope 

Y I 

Now you can dispense with hot little lamps 
on wiggily arms and fluorescent tubes that 
seem to fade as you zoom up. 
Enjoy the brilliance, high color temperature 
of a 150 watt halogen source conveyed, and 
delivued absolutely cold by fiber-optic 
RingLight. Vertical adjustment produces 
subtle variations in illumination and 
correswnding "revelations" of specimen 
surface structure. 
Adaptors available for popular stereo- 
microscopes. Other applications limited 
only by your imagination. 

Box 657. Fairfleld. 
i - k 8  N ~ W  Jersey 07006 

(201) 2268450 
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AAAS Report VIII 
Research & Development, FY 1984 

by Willis H. Shapley, Albert H. Teich, 
and Jill P Weinberg 

The annual AAAS R&D Reports are recognized as the major 
source of timely detailed, and objective information on R&D issues in 
the federal budget. 

This year's Report also includes the proceedings of the 1983 
AAAS Colloquium on R&D and Public Policy presenting the views of 
leaden of government, industry and the scientific and engineering 
communities. 
256 pp. 1983 Paper 58.50 

Also available: 
R&D in the FY 1984 Budget: 
A ReIi,,,imYAnaiFis 
254 pp. 1983 Paper 55.00 

Congressional Action on R&D in the FY 1984 Budget 
Approx. 48 pp. 983 Paper 54.00 

Send check or money order to: 
AAAS SPlm Dapt., R I D  83-33,1515 M ~ C h u z a t r  Av~., NW, 
Washlngton, DC 20005. Visa and Mastercard customers please include 
signature, aca  no., and exp. date. AAAS members, 10% on prepaid orders. Orden 
under $10 must be prepaid. 
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Catecholamines mediate a host of human exact specifications requisite for consistent high 
physiologic and pathophysiologic functions quality and uniformity from kit-to-kit and batch-to- 
fundamental to the understanding of human batch. That's important when you're comparing 
adrenergic activity. Until recently, elucidation of your data with that of other laboratories. 
the role of catecholamines was hindered by lack CAT-A-KITTM . . . measures catecholamines 
of an adequate methodology. But with the in plasma, cerebrospinal fluid, urine, and tissue 
development of a radioenzymatic assay, quanti- homogenates . . . uses samples as small as 
tation of specific catecholamines is now a 50 pI . . . is sensitive to picogram levels. And 
reality. when you use CAT-A-KITTM, our highly- 

The most convenient, most reliable, state- experienced technical service staff stands ready 
of-the-art method of assaying for catecholamines to help you with your specific applications. 
- epinephrine, norepinephrine, and dopamine For full information, write or call: Upjohn 
- is with CAT-A-KITTM [Catecholamines Diagnostics, Kalamazoo, M 1 49001, 6161385-71 1 1; 
Radioenzymatic Assay Kit (3H)]. It comprises the or circle reader service card no. 239. 
key reagents for the assay, prepared to the 

FREE CATECHOLAMINES BIBLIOGRAPHY 
Upjohn Diagnostics has assembled a comprehensive and useful bibliography of recently published 
papers that concern laboratory research into the role of catecholamines in human physiology and 
pathophysiology and their quantitation. For your free copy, circle reader service card no. 240. 

CAT=AmKITTM Catecholaminrs Radioenzymatic Assay ~i ('HI. ~ p i i j i a q  
A Division of The Upjohn Company 

The standard of comparison (UD 82-034) July, 1982 
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