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Fmm every aspect of performance, the L8 ultracentri- 

fuges are unsurpassed. Whether you choose the 80,000- 
rpm Model L8-80, or the 70,000 or 55,000-rpm models, 
you get the most advanced drive system, pgramming 
capability, over 40 rotors to choose from, and a host of 
built-in features which assure you top performance 
in the years ahead. 

The drive system is Ultra-8"-a kquency-controlled 
induction motor that drives the rotor directly from inside 
the vacuum system. We warrant the complete drive for 
16 billion revolutions. 

Programmability comes from microprocessor 
control using the Memory-Pac" module. You insert a 
Memory-Pac in the L8 control panel, and seconds later 

moisture from the chamber, an w2t Integrator for accu- 
rately reproducing runs in sucrose gradients, and intema 
diagnostic systems for simple servicing. 

For high performance rotors, no one comes close 
to Beckman. There are two 80,000-rpm rotors: the 80 
Ti fixed angle which generates 602,000g at 80,000-rpm 
- htghest force of any mtor -and the VTi-80 for rapid 
density gradient runs with such materials as steroid 
receptors. For the Model L8-70 ultracentrifuge, the 
70,000-rpm II)lpe 70.1 Ti rotor has an outstanding com- 
bination of volume (163 rnL) and force (450,000g) 
for such separations as plasmid DNA. 

Add a superb line of tubes and adapters, topped t 
the unique Quick-Seal" tvbes for sure sealing without 

it is ~&&ramrned with what- 
- 

ever rotor speed, tempera- 
ture, etc., you wish. YouYm 
assured of error-free dupli- 
cate runs with no time 
spent in set-ups. 

L8 features include 
a Dry Cycle to remove 

tube caps, and you can easil: 
see why investigators the I world over choose Beckman 
ultracentrifuges. For more 
information, write Beckman 
Instruments, Inc., Spinco 

I Division, 1117 California 
Ave., Palo Alto, CA 94304. 



A new N ENZYMETM joins 
the inner circle of the ultra-pure: 
T,-DNA Liaase. 

New NENZYMETM for Research 
&-DNA Ligase 
Like all NENZYMES, it is 
purified to homogeneity and 
biologically tested 
T4-DNA Ligase, an ultra-pure enzyme for research 
use, is obtained from induced E ,  coli lysogens of A T4 
lig phage by a method developed at NEN. The homo- 
geneous product migrates as a single species in 
SDS-polyacrylamide gel electrophoresis. Ligation 
performance is demonstrated in functional tests with 
both cohesive and blunt end substrates, and reported 
with the shipment. 
T4- DNA Ligase 
Virtually free of DNA endonucleases, exonuclease, 
and 5'-phosphatase activities 
Assay procedures for cohesive and blunt end ligation 
reactions included with shipment 
NEE-103: Available in 300 or 1500 units 

DNA Polymerase I (E. coli) 
No detectable DNA endonuclease activity 
Reliable component in NEN's complete 
Nick Translation Systems [ 3 2 ~ 1  and  HI 
NEE-100: Available in 600 or 3000 units 

Large Fragment DNA Polymerase I 
(Klenow Fragment) 
No detectable DNA endonuclease activity 
Tested to demonstrate high ~ A T P , [ C U - ~ ~ P ~ -  
incorporation into DNA 
NEE-102: Available in 250 or'1250 units 

T4- Polynucleotide Kinase 
Mutant enzyme contains no 3' phosphatase activity, 
allowing preparation of oligonucleotides 
with 3' and 5' phosphates 
No detectable ribonuclease or deoxyribonuclease 
activities 
Reliable component of NEN's 5'-End Labeling System 
NEE-101: Available in I00  or 500 units 
Circle No. 202 on Readers' Service Card 

Carrier free. Tested for binding and displacement In a 
specific RIA. Standard curve supplied with shipment. 
Thyrotropin releasing hormone, [12511- (monoiodinated 
pGlu-His-Pro-NH, 
-2000Ci/mmol carrler free 
Propanol:water, 1 :1 
NEX-153 10pCi 2xlOpCi 50pCi 2x50pCi 
Prepared fresh for stock 2nd Monday each month 
Circle No. 203 on Readers' Sewice Card 

High specific activity >500pCi/pg 
Stable four weeks from production date 
Each lot tested for binding and displacement in a 
specific RIA 

Substance P (8-L-tyrosine), [1251]- 

> 5OOpCi/pg 
Lyophilized from sodium carbonate buffer, pH 9.9, 
containing bovine serum albumin 
NEX-152 10pCi 2 x IOpCi 50pCi 2 x 50pCi 
Prepared fresh for stock third Monday each month 
Circle No. 204 on Readers' Service Card 

Not for use in humans or cl~nical d~agnosis 

New England Nuclear 
549 Albany Street, Boston, Mass. 02118 
Call toll-free: 800-225-1572 
(In Massachusetts and Internat~onal. 617-482-9595) 

NEN Chemicals GmbH: D-6072 Dreieich, W. Germany 
Postfach 401240, Tel, (06103) 85034, Telex 4-17993 NEN D 
NEN Canada: 2453 46th Avenue, Lachine, Que. H8T 3C9 
Tel. 514-636-4971. Telex 05-821808 
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The dairy cow (upper right) is the ge- 
netic mother of the ten calves. She was 
superovulated, and the embryos were 
recovered from her uterus 1 week after 
conception. After 3 to 10 hours of cul- 
ture in ~ , i t r o ,  the embryos were trans- 
ferred to the uteri of the ten recipient 
cows (left) for gestation to term. The 
cattle are owned by Colorado State 
University. See page 351. [J. Messineo, 
Fort Collins. Colo.] 



LKB Vertical 
oresis 

lwbphoresis Unit . *"- 

ast gels without leaking and 
it3aobl.t messy grease, tape, or 
g a r  seals. You can run any of 
re mwt widely u d  polyacryl- I 
mide or agaross h~hniques: 
DS, disc, or gradient gels. 
erforrn simple two dimen- 
-1 separations with our 
tilt-in 2-D trough. Circulate 
&er, if you wi& Handle 
eavy workloads with o tional 
vmty well combs and ual slab 
~pbil i ty . 

d 
24MM Power Sup ly 

Mtal dimlay makes & is 500 
3% wwer-supply easy b set, 
nd easy to read even from 
msa the lab. A built-in timer 
wures you reproducible run 
mes and results which are 
rsy to compare. 
KB 2003 Gel Dryer 
reserve your results safely, by 
Ving them unto paper or be- 
wen cellophane sheets. Accu- 
rim temperature control and 
my waling vacuum mean that 
vt3n hard to handle gradient ' 

als can be dried without 
emking, 
XI3 2009 MultiTemp 
losling Circulator 
&move the heat produced 
uripg electrophoresis to elimi- 
ate band skewing and eurved 
&ration fronts, The circulab 
zg flow of coolant and efficient 
eat achamzer of the vertical 
lectropho$is unit permit de- 
endable results, year round, I 
6th redud ru&ing times and 
rithout wasting water. I 
bprbiagly low price 
'ou will be pleasantly surprised 
t h m  little it mts to eioquire 
he Complete Ver t id  Electro- 
hgreaier System. For full de- 
ails, call or write to your local 

i 

m21 Parklawn Drive 
M 20852 Tel: (301) 881-2510 I 

bin superior elecirophoretic geparations routinely, with *he new 
vertical electrophoresis instruments from LKB. 







optimizing FORTRAN that is a consumption, easier maintenance, 
full ANSI 77 implementation. 1 and higher overall reliability. 
A high-speed COBOL based on -- %--a - In fact, the VAX-11/750 is one of the 
current and anticipated ANSI easiest computers to maintain and 
standards. A PL/I in the same per- I service that has ever been developed. 
formance class as VAX FORTRAN. It can even be diagnosed over tele- 
Plus highly interactive BASIC, phone lines from Digital's Remote 
PASCAL, CORAL and BLISS. Diagnostic Center in Colorado 

Because the VAX-11/750 offers Springs and from two centers in 
total family compatibility with the Europe. 
VAX-11/780, you can run all your Y " ' " " " .  "px AndVAXc 
application programs on either 
system. Using the same data man- 
agement facilities that include 
sequential, random and multikey i plM,--3- 
ISAM. FMS for screen formatting. 
DATATRIEVE for query and report % i  
writing. 

And to make system perform- 
ance complete, Digital is intro- ; 
ducing its own RM80 Winchester i' i architecture of the 80's into their 
disks,-the latest in mass storage 
technology. 

Distributed VAX power. 

applications. 
The VAX-11/750. 
It will change the way you think 

&out computers. 

The VAX-11/750, combined J 
with Digital's commitment to I 
network leadership, adds a new 
dimension to distributed processing. 

You can use the VAX-11/780 for centralized 
program development, and then run your 
applications on strategically located 11/750s. 

You can link VAX computers together using 
DECnetTM networking software. 

You can even build one comprehensive, 
cornorate-wide network that includes PDP-11s. 

- - 
A P- : I'd 11ke to know more about the VAX famlly sL-1-2J-1 I 

: Please send me hterature on the VAX-11/750 
'' Please send me literature on the VAX farmly 

I 
Please have a Sales Representatwe call I 

I Name I 
I T~tle I 

I 
I Organization I 
I 1 
I Address I 

State Zip - I 
I 

I Phone 
I 

~ 

v h & ,  Digital's large DECSYSTEMs, and you; 
own corvorate mainframe. 

I My application is 0 Education Medical Laboratory 

I Engineering Government Business data processing 
Resale 0 Other 

1 Send to: Digital Equipment Corporation, One Iron Way, 

I MR2-3/M16, Marlboro, MA 01752, Attn: Marketing Communi- 
cations Manager. Tel. (617) 467-4703. Digital Equipment Corpo 

I ration International, 12 av. des Morgines, 1213 Petit-Lancy, 
I Switzerland. In Canada: Digital Equipment of Canada, Ltd. 

All working together 
and sharing resources. 

State-of -the-art 
k VAX reliability. 

The VAX-11/750 is 
the industry's first 32-bit 
"minicomputer" designed 
with custom LSI gate array 
circuits. T h ~ s  advanced 
circuitry means fewer 
components, lower power 

We change the way 
the world thinks. 



TorontoTapes 

of thc 
:ar's i 



= . .  For 5 Good Reasons: 

Snap-on/Snap off Disposable Precision Plastic Tips 

Dispensing Accuracy unaffected by Sample Viscosity, 
Surface Tension, Density, or Vapor Pressure 

2 1 % Accuracv 
& Reproducibil 

Unbreakable 

Calibratable 
O n e  C a l ~ b r a l ~ o n  lor  All R e a g e n t s  

Please write 
for free Catalog. 

Fixed Adjustable Repetitive 
Volume i Volume Dispensers from 

620 Hearst Ave., Berkeley, CA 94710 
1 1 4 ~ )  0 . -  n m n n  - s r ~  r v .  r - n r ~ n  I n n m . l n  nrnu 





DON'T JUST 
SIT THERE 

PHONE TlAA (TOLL FREE) 
FOR HELF RIGHT AWAY! 

Perhaps a new baby, or a big mortgage debt, or a 
recent salary increase, or just plain double-digit inflation has 
you worried that the life insurance coverage you presently 
maintain for your family isn't enough to take care of them 
the way you do. Whatever your concern, you can get help 
by phoning the TlAA Life lnsurance Advisory Center and 
talking with an lnsurance Counselor, 

Every week hundreds of your colleagues in educa- 
tion call these trained TlAA professionals to discuss such 
questions as: 

Which kind of life insurance is best for me? 
How much should I have besides group 
coverage? 
What would it cost? 

There's no obligation of course; it's part of the service TlAA 

provides to the education and research communities. 
It's a fact that most educators with a family to raise 

and educate are seriously underinsured, and inflation isn't 
helping. They need as much immediate family protection 
as they can get for their money That's why our counselors 
frequently suggest low-cost TlAA Decreasing Term policies 
when it's clear that a sizable chunk of new coverage is 
essential. 

Just $167 a year' buys a $100,000 20-Year De- 
creasing Term policy for a man aged 35 or a woman 
aged 40! 

This example is drawn from the following table illus- 
trating yearly costs for different initial amounts of protection 
on this plan: 

TlAA 20-YEAR DECREASING TERM INSURANCE COST EXAMPLES FOR SELECTED AGES 
I I 

I $50,000 Policy I $100,000 Policy $150,000 Policy 
Issued to a man aaed 25 35 45 1 25 35 45 1 25 35 45 I 

I Issued to a womanaged 30 40 50 1 30 40 30 40 
Annual Premium $9350 $16400 $373.50 1 $187 $328 $280.50 $492.00 S1,120,50 50 1 

I Yearly Cash Dividend 42 00 70.50 148.00 / 2 316 / 166.00 251.50 484.00 -- -- 

Yearly Net Cost* $51.50 $ 93,50 $225.50 $ 83 $167 $431 $114.50 $240.505 636.50 I 
'Annual premium, less cash dividend payable at the end of policy year on current scale. Dividends cannot b e  
guaranteed or estimated for the future, but TlAA has paid dividends every year since its founding in 1918. I 

So you see, there's no reason to worry. At costs like I I I 

these you can comfortably afford togive your family all the 1 
protection they need. 

I 
For answers to your questions, dial TOLL FREE 

800-223-1200 (In New York call collect 212-490-9000). If you I 
prefer to receive information by mail, just fill out and send 1 the coupon at the right. 

Eligibility for TlAA is extended only to employees of I 
colleges, universities, private schools, and certain other 
nonprofit educational or scientific organizations, and to the I 
spouse of such an employee when more than half of the 
combined earned income of husband and wife is from a 
qualifying institution. 

I 
I 

Established as a Nonprofit Service Organization 
I 

by the Car negie Foundation 
for the Advancement of Teaching 

I 
I 
I 

Life lnsurance Advisory Center 5123811. 

Teachers lnsurance and Annuity Association 
730 Third Avenue, New Vork, NY 10017 

Please send me more information about low-cost TlAA life 
insurance, including personal illustrations of policies for my 
age as indicated below: 

Decreasing Term U 5-Year Renewable Term 
CI Whole Life 

Please wrint 

Name Title Date of Birth 

Address 

City State Zip 

Nonprofit Educational or Scientific Employer (college, uni- 
versity, private school, etc ) 

If your spouse is also eligible according to rules at left, 
please provide 

spouse's name and date of birth 
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Grapnics the powerful 
computers: a fast way 

Today's complex computation and design you manipulate 4,913 shades of colo 
tasks call for some very sophisticated graphics markable ease. A light pen, data tablet 
tools to help you peer into the heart of a prob- performance digitizer give you flexible 
lem. At HP, we build most of these . And 3-D rotation 

enriched graphics 
language that lets 



System 45B, as well as our new, low-cost 
HP 85, also provides advanced graphics 
software. And when you add an input peri- 
pheral and our fourcolor plotter, you've got a 

combining the relative strengths of 

PACKARC) 



> 
h e  most 
efficient means 
of continuous 
cell separation 
on a pieparative 
scale. 
DESAGA FF48 
FREE-F WW 

- -  k : '  

Ideal for separation of cells (T- and 
B-lymphocytes, malaria-infected rbc) 
and cell or anelles (cell membranes, 
l awomesy studying the effects of drugs huts ens and antigens), or ionizing radi. 
ation.Barticular~y useful for cell research, 
immunology, hematology, biochemistry, 
cancer research and experimental 
medicine. 

Injection of sample and collection of 
its fractions are performed on a continu- 
ous basis. Throughput per hour is 
approx. 100 mg or about 1 x 10' cells. 

For literature, in U.S.A. write to: 
Desa a Division, Brinkmann Instruments, 
Inc., !antiague Rd., Westbury, N.Y. 
11590. Elsewhere: Desaga GmbH, P.O.B. 
101969, D-6900, Heidelberg 1, 
W. Germany. 

SYBRON 1 Brinkmann 

Circle No. 29 on Readers' Sewice Card 

Carcinogens and Regulation 

As staff members of a governmental 
unit that provides information about the 
toxic potential of substances used in Cal- 
ifornia workplaces, we found Gio Gori's 
"The regulation of carcinogenic haz- 
ards" (18 April 1980, p. 256) provoca- 
tive. No one disputes that animal experi- 
ments only approximate the complexity 
of human exposures and genetic hetero- 
geneity. Nevertheless, they have identi- 
fied as carcinogenic chemicals which 
have later been shown to cause cancer in 
humans. They are thus valuable in- 
dicators of potential human carcinogens, 
and help us formulate rational policies to 
reduce the carcinogen burden borne by 
the public. We are particularly concerned 
with two of the issues Gori addresses: the 
validity of giving test animals the maxi- 
mum tolerated dose of a suspected car- 
cinogen daily over their life-spans, and 
the legitimacy of extrapolating from ani- 
mal studies to humans. 

Though high doses undoubtedly over- 
come some defense systems in animals, 
they increase the sensitivity of a cancer 
bioassay. High doses are given to in- 
crease the likelihood that even a weak 
carcinogen will produce a measurable ef- 
fect and to compensate for the relatively 
small numbers of animals used in even 
the best of animal cancer tests. To detect 
a weak carcinogen at low doses with sta- 
tistical certainty would require extraor- 
dinary numbers of animals, a require- 
ment that would reduce the number of 
compounds that could be tested each 
year to far below our already limited ca- 
pacity. Most scientists agree that it is 
better to have small-scale tests of a large 
number of substances than large-scale 
tests of only a few. 

Bioassays that subject a small number 
of animals to low doses may fail to detect 
weak carcinogens to which great num- 
bers of people may be exposed. For ex- 
ample, it has been estimated that 3.5 mil- 
lion workers a year are exposed to the 
solvent trichloroethylene (TCE) (1). In 
tests in male mice TCE causes cancer in 
about half the animals at a daily lifetime 
dose of approximately 1150 mgtkg (2). 
We have concluded that the legal stan- 
dards for permissible workplace ex- 
posures are too close to that level; we 
have proposed a policy with a greater 
margin of safety (3). 

We agree with Gori that such an ex- 
trapolation from rodents to humans is 
difficult. But conclusive evidence for 
carcinogenicity in animals exists for 
about 200 chemicals (4, 3, while the 
number of identified human carcino- 
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gens-less than 30-is limited to agents 
that have produced a relatively large ex- 
cess of cancers or extremely rare ones. 
For seven of these compounds (aflatox- 
in, 4-aminobiphenyl, bis(chloromethyl)- 
ether, diethylstilbestrol, melphalan, mus- 
tard gas, and vinyl chloride), the demon- 
stration of carcinogenic effects in ani- 
mals preceded evidence of carcinoge- 
nicity in humans. For these a d  eight 
additional human carcinogens, animal 
studies would have predicted the target 
tissues in humans (4). In addition, for 
three of six compounds examined the 
cumulative lifetime dose required to pro- 
duce a carcinogenic effect is roughly 
comparable in animals and humans (6). 
Given these predictive results, our a p  
proach is to respond to the animal data 
rather than to discount it. 

The consequences of failing to re- 
spond may be grave. California workers 
were exposed to the nematocide 1,2- 
dibromo-3-chloropropane (DBCP) and 
became iafertile (7); 17 years earlier 
DBCP had been shown to cause testicu- 
lar effects in rodents (8). Another pesti- 
cide, nitrofen, which is a carcinogen (9) 
and teratogen (10) in animals, has been 
used in California in amounts upward of 
500,000 pounds a year (11). In August 
1980 the manufacturer recalled the prod- 
uct from California distributors, and the 
state's Department of Food and Agricul- 
ture issued an emergency order suspend- 
ing all pertnits for nitrofen use. Should 
we utilize the animal results on other 
substances as a basis for regulatory pol- 
icy, or should we wait to see whether 
there are effects in humans? 

The alternatives Gori offers are unsat- 
isfactory. Cost-benefit analysis as a 
means of developing regulatory policy 
leaves unanswered the crucial question 
of distributive justice: who reaps the 
benefits and who takes the risks in cases 
of uncertain chemical hazards? In our 
view, the onus d a less than stringent 
cancer policy falls disproportionately on 
workers by virtue of their occupational 
exposure to known and suspected car- 
cinogens. 

In advocating a "regulatory court" for 
the determination of a substance's toxic 
potency, Gori fails to acknowledge the 
biases in such a procedure. In his assur- 
ances that it would result in a pluralistic 
representation of risk and cost he dis- 
regards the economic pressures that 
shape the breadth, intensity, and ef- 
fectiveness of political argument. 

Continuous evaluation of the methods 
of assessing carcinogenicity is impor- 
tant, and Gori's discussion is useful in 
that process. We think, however, that 
his premises provide a foundation for 
policies which would go too far toward 
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increasing exposure to possibly hazard- 
ous chemicals. Given the lessons of 
DBCP and other carcinogenic chemicals 
cited here, we prefer the more con- 
servative approach: one that supports 
the full use of animal data in devising 
policies to create a healthful workplace. 

MARC LAPPE, KIM HOOPER 
ELINOR BLAKE, NANCY PFUND 
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Department of Health Services1 
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Gori attacks an important problem. 
Each year some 30,000 chemicals are 
synthesized in the United States alone. 
Perhaps 3000 of these are new com- 
pounds produced in significant quantities 
(I). At present, assessing carcinogenic 
risk by means of lifetime studies in ro- 
dents may take up to 3 years and cost 
$250,000 per chemical (2). Therefore, 
lifetime studies simply do not meet the 
need. However, Gori's assertion that we 
should substitute relative toxicity mea- 
surement for quantitative carcinogenesis 
studies because our dependence on the 
latter is "largely motivated by the ideal 
of absolute safety at all costs" is not a 
proper argument. The facts are that (i) 
current regulatory practices for chemical 
carcinogens are neither rational nor ef- 
fective, and (ii) chemical carcinogenesis 
testing is capable of detecting and ap- 
proximately quantitating cancer risk at a 
reasonable cost, whereas toxicity testing' 
per se is not. 

With regard to absolute safety stan- 
dards, such as those embodied in the De- 
laney clause, Gori makes a valid point: it 
is unreasonable and nonproductive to re- 
quire that a chemical found to be carci- 
nogenic in a rodent at any level and over 
any period of time should be banned 
forthwith. However, Gori's assertion 
that the current tests are not predictive 
of risk in humans because "mice could 
be from 3 x lo4 to lo9 times more cancer- 
prone than humans" is fallacious. Ex- 
trapolative predictions of the rates of 
cancer incidence from animals to hu- 
mans can yield quite reasonable com- 
parisons (3). For example, extrapolated 
data on aflatoxin B, carcinogenicity yield 
values on the order of tenfold less sensi- 
tivity in man (4). It seems to me that this 
is sufficiently accurate for the purpose of 
defining approximate threshold values. It 
is not reasonable to suppose that this in- 
formation is invalid simply because ro- 
dents are more sensitive than man or be- 
cause a few chemicals do not have de- 
tectable effects in all biological systems. 

As for the problem of the cost of the 
lifetime tests, there are alternatives. Al- 
though no single carcinogenesis testing 
system is 100 percent effective, many 
short-term bioassays are quite good. 
With a combination of short-term in vivo 
tests, most chemicals (certain steroid 
hormones being notable exceptions) can 
be tested for carcinogenicity or tumor- 
promoting ability in 6 months or less at a 
cost of approximately $5000 each. I esti- 
mate that it would require about $15 mil- 
lion to quantitatively test the 3000 most 
common chemicals. Furthermore, since 
a great deal is known about the struc- 
tures and reactivity of chemical carcino- 
gens, many of these compounds (for ex- 
ample, aliphatic hydrocarbons) would not 
have to be tested. This level of ex- 
penditure of money and effort seems to 
me quite reasonable for the assurance 
that most of the chemicals to which we 
are exposed are unlikely to be carcino- 
gens. 

RICHARD H. TULLIS 
Environmental Carcinogenesis 
Laboratory, Department of Community 
Medicine, M-022, University of 
California, Sun Diego, La Jolla 92093 
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I agree with Tullis that current regula- 
tory practices for chemical carcinogens 
are neither rational nor effective, but I 
cannot agree with him, or with Lapp6 et 
al.,  that our experience justifies qualita- 
tive or quantitative reliance on animal 
testing for regulatory decisions in this 
area. 

That one or a few tests give apparently 
accurate approximations of risk to hu- 
man beings is no justification for con- 
cluding that all tests are equally valid; 
many thousands of such tests do not pro- 
vide even the appearance of approxima- 
tion and are unpredictably discordant 
and ambiguous. 

In restating that maximum tolerated 
doses are necessary to show an effect 
with weak carcinogens, Lappt et al. fail 
to recognize that this is only a statistical 
imposition, oblivious of real biologic dif- 
ficulties ranging from overloading of 
metabolic and physiologic conditions to 
assumptions about dose response func- 
tions that are not scientifically verified or 
even verifiable. 

If Lappt et al . ,  as regulators, wish to 
use animal tests for determining carcino- 
gen threshold limit values as in their 
TCE example, they have the legal power 
to do so, but their decisions ought to be 
considered as being determined by a 
judgment of prudence and not as defen- 
sible by scientific data. Technical grade 
TCE has been shown to increase liver tu- 
mor incidence in mice but not in rats. If 
the tests were predictors of human target 
tissues, as these authors assert, hepa- 
tomas should be frequent in exposed 
workers. Any increase of these rare tu- 
mors would be readily noticed, but I am 
unaware of such findings. 

The point they seem to have missed in 
my article is that, because animal tests 
are unreliable predictors of human risk 
and cannot consistently predict either 
safety or hazard, only two alternatives 
are left; one is irrational fear and the op- 
erational paralysis it ultimately implies, 
the other is a measure of prudence. De- 
spite what anyone says about reliance on 
animal data, at the roots of regulatory 
decisions one invariably finds a balance 
of prudence and perceived need. Regu- 
lators adjust their pronouncements ac- 
cording to how extreme a regulation can 
be before it incurs a public revolt or a 
court challenge or causes an unsupport- 
able economic burden. Saccharin is a 
signal case, where the public decided 
that the risks are hypothetical and the 
benefits tangible. As a consequence, a 
flood of protest has forced Congress to 
suspend the Delaney amendment for this 
substance. 

It is often professed that scientific data 
support regulatory decisions, but usually 

they are not the real basis for regulation. 
This is demonstrably true even when 
precise measures of human risk are 
available through epidemiologic data. 

Many have advanced the astonishing 
apology that no better information is 
available than animal data. In a similar 
vein, Lappt et al. argue that failure to 
respond to animal data may have grave 
consequences. Because animal data can- 
not tell whether it is harmful to regulate 
or not, or how harmful it might be, sure- 
ly this is not a scientific statement but 
rather a political one, and one that can 
be properly resolved only by a compre- 
hensive cost-benefit analysis of the op- 
tions available, these being not to regu- 
late at all or to do so at various levels 
of intensity. Animal data may contribute 
only tangentially to such a decision. To 
say that this process, and the regulatory 
courts that I and others have suggested, 
would be subject to pressures is to state 
the obvious. The point is that in a partici- 
patory democracy a citizen's court is 
likely to experience many conflicting in- 
fluences that may moderate each other, 
as opposed to the unidirectional bias of 
agencies that depend on regulation as a 
reason for existence and survival. 

GIO BATTA GORI 
Franklin Research Center, 1320 Fenwick 
Lane, Silver Spring, Maryland 20910 

Privileged Communication 

Stephen M. Schwartz (Letters, 7 Nov. 
1980, p. 590) refers to the risk of plagia- 
rism or pirating of ideas presented in 
grant applications. He also suggests that 
major scientific journals could take an 
editorial stand against use of the access 
privilege by scientists. 

Such a stand has already been taken 
by the Committee of Editors of Bio- 
chemical Journals of the International 
Union of Biochemistry, of which Sci- 
ence is a corresponding member. Point 1 
of its Code of Ethics, adopted in 1%9, 
reads as follows: "All manuscripts re- 
ceived in the editorial office should be 
considered privileged communications, 
and be so identified." A privileged com- 
munication may be defined as a con- 
fidential document not to be shown or 
described to anyone except to solicit as- 
sistance in reaching an editorial con- 
clusion provided that this privileged sta- 
tus is made clear to the referee. 

CLAUDE LIEBECQ 
Committee of Editors of Biochemical 
Journals, International Union of 
Biochemistry, Boulevard de la 
Constitution, 69-054, 
B4020 LiPge, Belgium 
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Science Education: Rhetoric and Reality 
In 1980 the federal government seemed, at last, to have discovered the 

low estate into which science education in this country has fallen. The Sec- 
retary of Education and the acting director of the National Science Founda- 
tion (NSF) delivered to the President, at his request, an assessment in a 
report which did not whitewash the facts. Headlining their recommenda- 
tions was a call for "A new national commitment to excellence in science 
and technology education for all Americans." 

That was in October. By Christmas, hopes for federal leadership in the 
"new commitment" were jolted by the Administration's markup of the 1981 
budget of the NSF, with a cutback in support for science education. Never 
mind that the report to the President had warned that "there has been, over 
the past fifteen years or so, a shrinking in our national commitment to ex- 
cellence and international primacy in science, mathematics, and tech- 
nology." When budget imperatives confront the needs for science educa- 
tion, the budget prevails. Science education continues its decade-long rec- 
ord as NSF's habitual loser. 

In the past 12 years, the total budget of NSF has more than doubled in 
current dollars, while in constant dollars the funding of science education 
has suffered a two-thirds erosion. In 1970, funds for science education 
amounted to 27 percent of NSF's total budget, but for 1981 the science 
education share is down to 7.5 percent. If all were well with the state of 
science and engineering education, there might be nothing to complain 
about. But if the Secretary of Education and the acting director of NSF are 
right in what they report, there is a great deal to complain about. The mean- 
ing of the budget action is that the government has chosen to disregard its 
own findings on the predicament of science and engineering education. 

Budget policies are seldom models of economic or political logic, as we 
have come to realize. But there is this much to be said of them: they are 
symbolic proxies for the nation's values, expressed in consensus terms. 
They serve to signal, however imperfectly, the government's view as to 
how national priorities should be ordered. What we must ask, then, is what 
inputs go to construct this process of ordering. When a President is suffi- 
ciently aroused to call for a fitness report on science and engineering educa- 
tion in the United States, and is given bad news, it would be reasonable to 
suppose that even painful budget choices would take the findings into ac- 
count. Instead, the latest budget actions have brought science education in 
NSF to its smallest share of resources in the last 30 fiscal years. If state and 
municipal governments, trapped between rising costs and taxpayer revolts, 
take their cues from the federal government and economize at the expense 
of science education in the schools, the road back to "excellence" will in- 
deed be a long one. 

President Carter will soon send his budget for 1982 to the Congress, 
whereupon President-elect Reagan will promptly recall it and substitute his 
own. If the passion for squeezing government's "controllable" outlays 
shduld take advantage of the vulnerability of the science education budget, 
lumping it in with other discretionary programs that make up the celebrated 
"coast-to-coast soup line," matters would become desperate very quickly. 
The Reagan Administration has the opportunity, without compromising 
prudent economic policies, to reorder priorities and set a positive course 
toward rebuilding America's excellence in science and engineering educa- 
tion.-WILLIAM D. CAREY 
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satellites to paperweights. The pattern of 
linking novel thought and useful practice 
as closely as they have been in the mod- 
ern materials industry may itself be a 
major stimulus for progress in human af- 
fairs (22). 

References and Notes 

I .  W. 0. Baker, in Materials Science and Engi- 
neering in the United States. R. Roy, Ed. (Spe- 
cial Technical Publication 283, American So- 
ciety for Testing and Materials, Philadelphia, 
1970), pp. 44-65. 

2. Final Report of the National Commission on 
Materials Policy (Report 06224, Government 
Printing Office, Washington, D.C., 1974). 

3. W. 0. Baker, Metall. Trans. 8A (No. 8), 1205 
(1977). 

4. - et al., Engineering and the Life Sciences 
(National Research Council, Washington, D.C., 
1962). 

5. W. 0. Baker, J .  Mater. 3 ,  915 (1967). 
6. C. S .  Fuller and W. 0 .  Baker, J .  Chem. Educ. 

20, 3 (1943); W. 0 .  Baker, in Advancing Fronts 
in Chemistry, vol. 1, High Polymers, S. B. 
Twiss, Ed. (Reinhold, New York, 1945), p. 105. 

7. W. 0. Baker and W. A. Yaeer. J .  Am. Chem. - .  
Soc. 64, 2164 (1942). 

8. H. A. Pohl, in Progress in Solid State Chemis- 
t n .  H .  Reiss, Ed. (Macmillan. New York. 
l964), p. 316. 
C. G. B. Garrett, Semiconductors (Monograph 
Series 140, American Chemical Society, Wash- 
ington, D.C., 1959), p. 634. 
T. A. Weber, J .  Chem. Phys. 69, 2347 (1978); 
ibid. 70, 4277 (1979). 
E. Helfand et al. ,  ibid. 70, 2016 (1979). 
W. 0. Baker, Znd. Eng. Chem. 41, 511 (March 
1949). 
Nature (London) 285, 287 (1980). 

AAAS-Newcomb Cleveland 
To Be Awarded for an Article or a Report 

14. K. Roberts and J .  Hyams, Eds., Microtubules 
(Academic Press, New York, 1979). 

15. D. C. Tsui, H. Stormer, A. C. Gossard, W. 
Wiegmann, Phys. Rev. B 21, 1589 (1980). 

16. W. Klement, R. H. Willens, P. Duwez, Nature 
(London) 187, 869 (1960). 

17. W. 0. Baker, Chem. Eng. News 57, 30 (26 No- 
vember 1979). 

18. J. G. Linvill and C.  L. Hogan, Science 195, 1107 
(1977). 

19. P. W. Anderson, ibid. 177, 393 (1972). 
20. W. 0. Baker and R. 0. Grisdale, U.S. Patent 

2,697,028 (14 December 1954); F .  H. Winslow, 
W. 0. Baker, W. A. Yager, J .  Am.  Chem. Soc. 
77, 4751 (1955); F. H. Winslow, W. 0,. Baker, 
N. R. Pape, W. Matreyek, J .  Polym. Scl. 16, 101 
(1955). 

21. E. .I. Yaffa, in Laser and Electron Beam Pro- 
cessing of Materials, C. W. White and P. S. 
Peercy, Eds. (Academic Press, New York, 
1980). 

22. W. 0. Baker, Daedalus 109, 83 (1980). 

Prize 
Published in Science 

The AAAS-Newcomb Cleveland Prize is awarded an- 
nually to the author of an outstanding paper published in 
Science from August through July. This competition year 
starts with the 1 August 1980 issue of Science and ends 
with that of 31 July 1981. The value of the prize is $5000; 
the winner also receives a bronze medal. 

Reports and Articles that include original research data, 
theories, or syntheses and are fundamental contributions to 
basic knowledge or technical achievements of far-reaching 
consequence are eligible for consideration for the prize. The 
paper must be a first-time publication of the author's own 
work. Reference to pertinent earlier work by the author may 
be included to give perspective. 

Throughout the year, readers are invited to nominate pa- 
pers appearing in the Reports or Articles sections. Nomi- 
nations must by typed, and the following information pro- 
vided: the title of the paper, issue in which it was published, 
author's name, and a brief statement of justification for nom- 
ination. Nominations should be submitted to AAAS-New- 
comb Cleveland Prize, AAAS, 1515 Massachusetts Avenue, 
NW, Washington, D.C. 20005. Final selection will rest with 
a panel of distinguished scientists appointed by the Board of 
Directors. 

The award will be presented at a session of the annual 
meeting. In cases of multiple authorship, the prize will be 
divided equally between or among the authors. 

Deadline for nominations: postmarked 15 August 1981 

Nomination Form 
AAAS-Newcomb Cleveland Prize 

AUTHOR: 

TITLE: 

DATE PUBLISHED: 

23 JANUARY 1981 363 




